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Description

FIXING DEVICE FOR SPINOUS PROCESS
Technical Field

The present invention relates to a fixing device for spinous process. More par-
ticularly, the invention relates to a device which has an extension arm attached to a
vertebra fixing device for fixing a vertebra having received a spinal disk removal
operation and an adjacent vertebra with a vertebra screw and a rod, and which uses a
first fixing unit and a second fixing unit for holding spinous processes of the adjacent
vertebra to the operated vertebra with a vertebra screw, to thereby prevent degenerative

deformity on the adjacent vertebra after back surgery.

Background Art

The spine is formed by a plurality of vertebrae that are connected to each other in a
vertical direction. Each vertebra is constituted by a plurality of unit vertebral bodies
that are connected to each other in a vertical direction with disks interposed
therebetween, a spinous process joined with each unit vertebral body as one body and
extended towards the back of a body, transverse processes protrusively extended to the
left and right sides, respectively, and induced processes located between the spinous
process and the transverse processes. Also, there is formed a vertebral foramen
between each of the vertebral bodies and the spinous process for a vertebral nerve to
pass through vertically, wherein the vertebral foramen is extended along a longitudinal
direction of the vertically connected vertebral bodies.

A vertebra fixing device is a device for treating a patient with vertebra damages due
to fracture, degenerative changes or disease by an operation. That is, in case of a
patient with a vertebral fracture, the vertebra fixing devices are implanted in each
vertebra of the patient’s spine to interconnect the vertebras in order to help the
recovery of the spine back to normal state.

As shown in FIGs. 1 and 2, when a spinal problem occurs, a vertebra screw 20 is
implanted between an induced process 135 and a transverse process 132 per defective
vertebra, and rods 21 are disposed on the head of the implanted vertebra screw and
fixed by nuts 201 so that the operated vertebras can be held firmly with each other. In
addition, connecting members 23 are attached to the rods 21 mounted on both sides,
and transverse bars 22 are insertedly fixed thereto to interconnect the rods on both
sides, thereby more firmly supporting the vertebras.

However, this conventional vertebra fixing device simply serves to hold the
operated vertebras firmly to each other, so the vertebras cannot move in any direction.

Therefore, vertebras adjacent to the fixed vertebra have to move excessively and thus
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an excessive load is applied to those adjacent level, which may cause degenerative
chagnes to adjacent spinal segments. For example, referring to FIG. 1, if spondylodesis
is performed on vertebras 12, 13 and 14, these vertebras 12, 13 and 14 become fixed
firmly, and therefore, an excessive load is applied to vertebras 10 or 11 and 15 or 16,
thereby causing degenerative deformity to those vertebras.

In general, about 30 to 50% of patients who had spondylodesis experiences de-
generative changes in 4 to 5 years after the surgery. When the degenerative change
occurs like this, a reoperation is inevitable. During the reoperation, the previously
inserted pedicle screws and rods should be removed and new screws should be inserted
again. Unfortunately, this may give much pain accompanied with a high risk of

infection.
Disclosure of Invention

Technical Problem

It is, therefore, a primary object of the present invention to provide a fixing device
for spinous process, through which a load upon adjacent vertebras can be divided by
holding spinous processes of the adjacent vertebras, the adjacent vertebras can move
within a limited range even after the fixation, and further degenerative deformity
occurring in the adjacent vertebral level can be prevented.

Another object of the present invention is to provide a fixing device for spinous
process which is fully compatible with any of existing vertebra fixing devices.

Still another object of the present invention is to provide a fixing device for spinous

process, which is capable of fixing many spinous processes all together.

Technical Solution

According to a first embodiment of the invention for achieving the above objects,
there is provided a fixing device for spinous process for use in a vertebra fixing device
comprising vertebra screws implanted in a vertebra and rods for fixing the vertebra
screws to each other, the device comprising: an extension arm extended from a spinous
process; a first fixing unit prepared at one end of the extension arm; a second fixing
unit that is inserted and guided in the extension arm to face the first fixing unit,
wherein the first fixing unit supports one side of the spinous process and the second
fixing unit supports the other side of the spinous process to thereby fix the spinous
process.

According to a second embodiment of the invention, the spinous process fixing
device is characterized in that the first fixing unit in the first embodiment is detachably
attached to the extension arm, and comprises an insertion tube inserted into the
extension arm and a hook attached to one end of the insertion tube.

According to a third embodiment of the invention, the spinous process fixing
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device is characterized in that the extension arm in the first embodiment further
comprises a moving means formed at a predetermined position on the upper side of the
first fixing unit, and the second fixing unit is guided while riding on the moving means
of the extension arm.

According to a fourth embodiment of the invention, the spinous process fixing
device is characterized in that the moving means in the third embodiment is a screw
thread formed on the outer circumferential surface of the extension arm.

According to a fifth embodiment of the invention, the spinous process fixing
device is characterized in that the moving means in the fourth embodiment comprises
ratches formed on the outer circumferential surface of the extension arm.

According to a sixth embodiment of the invention, the spinous process fixing
device is characterized in that the second fixing unit in the first or fourth embodiment
comprises: an insertion tube inserted into the extension arm and guided; a main hook
attached to one side of the insertion tube; and an auxiliary hook extended downwardly
from a predetermined position of the main hook at a predetermined angle of in-
clination.

According to a seventh embodiment of the invention, the spinous process fixing
device is characterized in that the second fixing unit in the fifth embodiment
comprises: an insertion tube inserted into the extension arm and guided; a main hook
attached to one side of the insertion tube; and an auxiliary hook extended downwardly
from a predetermined position of the main hook at a predetermined angle of in-
clination, wherein the insertion tube has a projection formed on an upper end part
thereof for interworking with the ratches of the extension arm.

According to an eighth embodiment of the invention, the spinous process fixing
device is characterized in that the insertion tube of the second fixing unit in the sixth
embodiment is inserted into the extension arm and then position-fixed to the extension
arm by bolts provided at the lateral surface thereof.

According to a ninth embodiment of the invention, the spinous process fixing
device is characterized in that the insertion tube of the second fixing unit in the sixth
embodiment is inserted into the extension arm and then position-fixed to the extension
arm by nuts that are arranged at the upper and lower parts of the insertion tube and
screwed onto a screw thread of the extension arm.

According to a tenth embodiment of the invention, the spinous process fixing
device is characterized in that the extension arm in the first embodiment is connected
to a transverse bar of the vertebra fixing device through a connection member.

According to an eleventh embodiment of the invention, the spinous process fixing
device is characterized in that the extension arm in the first embodiment is connected

via a connection member attached onto a rod of the vertebra fixing device.



WO 2007/052975 PCT/KR2006/004576

[21]

[22]

[23]

[24]

[25]

[26]

According to a twelfth embodiment of the invention, the spinous process fixing
device is characterized in that the connection member in the tenth embodiment
comprises: a transverse bar fixing unit of a predetermined length to which the
transverse bar is insertedly fixed; and an extension arm fixing unit which is disposed to
be intersected with the transverse bar fixing unit and into which the extension arm is
insertedly fixed.

According to a thirteenth embodiment of the invention, the spinous process fixing
device is characterized in that the transverse bar fixing unit in the twelfth embodiment
is a hollow tube shaped member into which the transverse is insertedly fixed, the
extension arm fixing unit is a hollow tube shaped member to which the extension arm
is insertedly fixed, and the transverse bar and the extension arm are fixed by bolts that
pass through each of the hollow tube shaped members.

According to a fourteenth embodiment of the invention, the spinous process fixing
device is characterized in that the transverse bar fixing unit in the twelfth embodiment
is a member that is slidingly inserted into lateral sides of the transverse bar in a plate
shape with a guide slot formed on lateral surfaces, and the extension arm fixing unit is
a hollow tube shaped member which is provided at a predetermined position of the
transverse bar fixing unit and to which the extension arm is insertedly fixed, the
transverse bar fixing unit being position fixed by bolts that are screwed into plural
through holes arranged at the plate-shaped transverse bar at regular intervals and the
extension arm fixing unit being connected to the extension arm by bolts

According to a fifteenth embodiment of the invention, the spinous process fixing
device is characterized by comprising: a first fixing unit comprised of a head portion
formed over an upper portion of the spinous process and a first extension arm extended
from the head portion; a second extension arm extended from the head portion to be in
parallel with the first extension arm; and a second fixing unit for fixing the spinous
process by passing through the first and the second extension arms and supporting a
lower portion of the spinous process. The spinous process fixing device of this
embodiment may include a plurality of second fixing units to thereby fix many spinous
processes all together.

According to a sixteenth embodiment of the invention, the spinous process fixing
device is characterized by further comprising: a transverse bar for interconnecting a
pair of opposite rods of a vertebral fixing device when the spinous process fixing
device is implanted into a patient’s body; and a connecting member for fixing the first

and the second fixing units to the transverse bar.

Advantageous Effects
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As mentioned above and as will be described below, the present invention includes
the extension arm extended from a predetermined position of the transverse bar or the
rod of the vertebra fixing device operated on vertebras, and the first and the second
fixing units formed on one end of the extension arm for holding spinous processes of
adjacent vertebras, so that a load upon the adjacent vertebras can be divided, the
adjacent vertebras can move within a limited range even after the fixation, and further
degenerative changes that may occur in the adjacent level can be prevented.

Furthermore, the spinous process fixing device of the present invention is excellent
in compatibility because it can be fully compatible with any of conventional vertebra
fixing devices.

Moreover, the spinous process fixing device of the present invention can prevent
degenerative changes of adjacent vertebras, whereby the possibility of reoperation ac-

companied with a high risk of infection and much pain can remarkably be reduced.

Brief Description of the Drawings

The above and other objects and features of the present invention will become
apparent from the following description of the preferred embodiments given in
conjunction with the accompanying drawings, in which:

FIG. 1 is a plan view representing a state that a conventional vertebra fixing device
is used;

FIG. 2 is a lateral cross-sectional view of the vertebra fixing device shown in FIG.
1, in which fixing screws are inserted into vertebras;

FIG. 3 is a perspective view representing a state that a device for fixing spinous
process according to an embodiment of the present invention is installed in a vertebra
fixing device;

FIG. 4 is a perspective view of an example of the extension arm used in the device
for fixing spinous process according to the present invention;

FIG. 5 is a perspective view of another example of the extension arm used in the
device for fixing spinous process according to the present invention;

FIG. 6 is a perspective view of still another example of the extension arm used in
the device for fixing spinous process according to the present invention;

FIG. 7 is a perspective view of an example of the second fixing unit used in the
device for fixing spinous process according to the present invention;

FIG. 8 is a lateral cross-sectional view showing a connection relation

between the second fixing unit used in the device for fixing spinous process il-
lustrated in FIG. 7 and the extension arm illustrated in FIG. 4;

FIG. 9 is a perspective view of another example of the second fixing unit used in
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the device for fixing spinous process according to the present invention;

FIG. 10 is a lateral cross-sectional view showing a connection relation between the
second fixing unit used in the device for fixing spinous process illustrated in FIG. 9
and the extension arm illustrated in FIG. 5;

FIG. 11 is a perspective view of still another example of the second fixing unit used
in the device for fixing spinal process according to the present invention;

FIG. 12 is a lateral cross-sectional view showing a connection relation between the
second fixing unit used in the device for fixing spinal process illustrated in FIG. 11 and
the extension arm illustrated in FIG. 6;

FIG. 13 is a perspective view showing an example of the connection member used
in the device for fixing spinous process of the present invention;

FIG. 14 is a perspective view showing another example of the connection member
used in the device for fixing spinous process of the present invention;

FIG. 15 is a perspective view representing a state that the connection member
shown in FIG. 14 is fixed onto the transverse bar;

FIG. 16 is a plan view representing a state that the device for fixing spinous process
of the present invention fixes the front and rear of spinous processes;

FIG. 17 is a rear view representing a state that the device for fixing spinous process
of the present invention fixes a lower end part of a vertebral foramen plate;

FIG. 18 is a schematic perspective view of a device for fixing spinous process
according to another embodiment of the present invention;

FIG. 19 is a perspective view for explaining a method for connecting the first fixing
unit and the second extension arm in the device for fixing spinous process of the
present invention;

FIGs. 20 and 21 are schematic perspective views of a device for fixing spinous
process according to still another embodiment of the present invention;

FIG. 22 is an exploded perspective view of the device for fixing spinous process
shown in FIG. 18;

FIG. 23 is a perspective view representing a state that the device for fixing spinous
process shown in FIG. 18 is connected to a vertebral fixing device;

FIG. 24 is a plan view representing a state that the device for fixing spinous process
shown in FIG. 18 is connected to a vertebral fixing device;

FIG. 25 is a plan view representing a state that the device for fixing spinous process
shown in FIG. 18 is implanted in the spine;

FIG. 26 is a schematic perspective view of a device for fixing spinous process
according to still yet another embodiment of the present invention;

FIG. 27 is a schematic perspective view of a device for fixing spinous process

according to a further another embodiment of the present invention;



WO 2007/052975 PCT/KR2006/004576

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

FIG. 28 is a perspective view showing that a cross-section of left and right rod
fixing links and of an insertion hole of a lower connecting member is in a square
shape;

FIG. 29 is a perspective view showing that a cross-section of left and right rod
fixing links and of an insertion hole of a lower connecting member is in a pentagon
shape; and

FIG. 30 is a detailed lateral cross-sectional view of the transverse bar with which

the left and right rod fixing links are integrated.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments of the present invention will be explained in
more detail with reference to the accompanying drawings.

FIG. 3 is a perspective view representing a state that a device for fixing spinous
process according to an embodiment of the present invention is installed at a vertebra fi
xing device. As shown in FIG. 3, the device for fixing spinous process of the present
invention includes vertebra screws 20, an extension arm 40 connected to a vertebra
fixing device composed of rods 21, a first fixing unit 42 joined or detachably attached
to one end of the extension arm, and a second fixing unit 50 inserted into the extension
arm 40 and guided to be faced with the first fixing unit.

Since the vertebra fixing device is an already well-known technique prior to a
filing date of the present invention, it will not be explained in detail hereinafter.

The extension arm 40 may be connected to a transverse bar 22 of the vertebra
fixing device through a connection member 30 as shown in FIG. 3, or, although not
shown, may be joined directly with the rod 21 and be extended. The extension arm 40
is a member in a bar shape being extendable to a predetermined length, and has the
first fixing unit 42 formed on one end thereof. The first fixing unit is a hook-shaped
engaging portion, and may be combined with the extension arm as one body or
detachably attached thereto.

FIG. 4 is a perspective view of an example of the extension arm used in the device
for fixing spinous process according to the present invention. Referring to FIG. 4, the
extension arm 40 is a bar-shaped member of a predetermined length, and has the hook-
shaped first fixing unit 42 formed on one end in the form of one body therewith and a
plurality of ratches 41 protrusively formed at a predetermined position at regular
intervals along the circumferential direction. The first fixing unit 42 is configured to
have a certain degree of curvature or size so that it can support one side of a spinous
process, as will be explained later. Meanwhile, the ratches 41 function as a moving

means helping the second fixing unit 50 shown in FIGs. 7 and 8 move on the extension
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arm, and is configured in such a way that the second fixing unit can move in the first
fixing unit 42 direction only and not in the opposite direction. As one example, it may
be designed that the ratches 41 have an upwardly inclined surface 411.

Referring to FIG. 5 which is a perspective view of another example of the
extension arm used in the device for fixing spinous process according to the invention,
the extension arm 40’ is a bar-shaped member of a predetermined length, and is char-
acterized by having the first fixing unit 42’ in a hook shape detachably attached to its
one end. The first fixing unit 42’ is constituted by a hollow insertion tube 421 in
which the extension arm passes through and is fixed, a hook 422’ extended from one
side of the insertion tube 421 in a convexly curved shape, and a bolt 423’ that is
inserted by passing through the insertion tube and then fixes the insertion tube 421’ to
the extension arm with pressure. It is preferred that the extension arm 42° shown in
FIG. 5 is used together with the second fixing unit 50° shown in FIG. 9.

Referring to FIG. 6 which is a perspective view of still another example of the
extension arm used in the device for fixing spinous process according to the invention,
the extension arm 40’ has a structure similar to the extension arm 40’ shown in FIG. 4
except that it utilizes a screw thread 41’ as a moving means. It is preferred that this
extension arm 40’ is used together with the second fixing unit 50°” shown in FIG. 11.

Although not shown, according to other examples of the present invention, the
extension arm shown in FIG. 4 or 6 may be provided with the first fixing unit in
detachable/attachable manner, as in FIG. 5.

The second fixing unit 50, 50” or 50°” is inserted along the extension arm 40, 40 or
40°’, and serves to fixedly support the spinous process of the adjacent vertebra together
with the first fixing unit 42, 42 or 42°’. It has a same hook as the first fixing unit, and
is disposed to be faced with the hook of the first fixing unit, the hook of the second
fixing unit being curved in the opposite direction of the hook of the first fixing unit.

FIG. 7 is a perspective view of an example of the second fixing unit used in the
device for fixing spinous process according to the present invention. As shown in FIG.
7, the second fixing unit 50 is constituted by a hollow tube shaped member 51, a main
hook 52 extended from one end of the tube member 51 in a concavely curved shape,
and an auxiliary hook 53 that is extended from a predetermined position of the main
hook 52 and concavely curved at a predetermined angle of inclination with respect to
the main hook. The tube member 51 has a projection 511 inwardly protruded to the
center from the upper end portion of an inner circumferential surface of a central cavity
512, and the projection 511, as depicted in FIG. 8, enables the second fixing unit 50 to
move in the direction of arrow A along the ratches 41 on the extension arm 40, while
not to move in the direction of arrow B. That is, the second fixing unit 50 can move to

the first fixing unit side along the ratches on the extension arm. Further, as shown in
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FIG. 16, the main hook 52 hooks the other side of the spinous process of the adjacent
vertebra for its support. Moreover, the auxiliary hook 53 is extended from one side of
the main hook, and hooks the upper side of a vertebral foramen of the vertebra for its
support. When only the main hook and the first fixing unit are used to hook and
support the spinous process, either one may easily be separated from the spinous
process by the reason that the spinous process is broken. To prevent such phenomenon,
their joint can be maintained more safely and firmly by hooking the upper side of the
vertebral foramen with the auxiliary hook.

FIG. 9 is a perspective view of another example of the second fixing unit used in
the device for fixing spinal process according to the present invention. Referring to
FIG. 9, the second fixing unit 50°is constituted by a hollow tube shaped member 51°,
and a main hook 52’ and an auxiliary hook 53, each hook being extended from one
side of the tube member 51° in a concavely curved shape. Since the tube member 517,
the main hook 52’ and the auxiliary hook 53’ are the same as those in FIG. 7 in
structures and functions, so explanations thereon will not be provided. The only
difference is that the second fixing unit 50’ differs from the second fixing unit 50
depicted in FIG. 7 only in that a bolt 511°, as shown in FIG. 10, passes through the
tube member 51° and then fixes it to the outer circumferential surface of the extension
arm 41° with pressure.

FIG. 11 is a perspective view of still another example of the second fixing unit used
in the device for fixing spinal process according to the present invention. Referring to
FIG. 11, the second fixing unit 50" is constituted by a tube member 51°’, a main hook
527’ extended from one side of the tube member in a concavely curved shape, an
auxiliary hook 53’ that is concavely curved from a predetermined position of the main
hook, and nuts 511°” provided at each of the top and bottom sides of the tube member.
In this configuration, the main hook and the auxiliary hook are the same as those in the
previous embodiments, but the tube member 51°” in this embodiment is fixed by using
the nuts 511°, which are positioned at the top and bottom sides, not the bolt. According
to FIG. 12, the nut 511°” on the top, the tube member 51°°, and the nut 511° on the
bottom are sequentially inserted into the extension arm 40°” shown in FIG. 6, and after
the position of the tube member is set, the nuts 511" on the top and bottom sides are
screwed onto the screw thread 41°” of the extension arm to fix the tube member onto
the extension arm.

According to another embodiment of the present invention, the device for fixing
spinous process may further include the connection member 30 for interconnecting the
transverse bar and the extension arm, as shown in FIG. 3.

FIG. 13 is a perspective view showing an example of the connection member 30

used in the device for fixing spinous process of the present invention. Referring to FIG.
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13, the connection member 30 is constituted by a transverse bar fixing unit 31 into
which the transverse bar is insertedly fixed, and an extension arm fixing unit 32 which
intersects with the transverse bar fixing unit and into which the extension arm is
insertedly fixed.

The transverse bar fixing unit 31 is a hollow tube shaped member into which the
transverse bar 22 is inserted through the central cavity 312 in the core. The transverse
bar 22 thus inserted is then fastened onto the tube member by the bolt 311 that passes
through the tube member. Likewise, the extension arm fixing unit 32 is a hollow tube
shaped member which is disposed to be intersected with the upper side or the lower
side of the transverse bar fixing unit, and into which the extension arm is inserted
through the central cavity 322 in the core. The inserted extension arm 40, 40’ or 40”” is
then fixed to the extension arm fixing unit by the bolt 321 that passes through the tube
member.

FIG. 14 is a perspective view showing another example of the connection member
30’ used in the device for fixing spinous process of the present invention. According to
FIG. 14, the transverse bar fixing unit 31’ of the connection member 30’ has a pre-
determined length in a longitudinal direction, and its end portions on both sides are
inwardly bent, thereby forming insertion projections 313’ that are protruded towards
the transverse bar insertion hole 312°. Also, an insertion hole (not shown) into which
the bolt 311 can be inserted is formed on the top surface of the connection member
30’. Further, the extension arm fixing unit 32’ has the same structure as the extension
arm fixing unit 32 in the previous embodiment. This connection member 30 may be
used together with a plate-shaped transverse bar 22° shown in FIG. 15. The transverse
bar 22’ is a plate shape member, and has an insertion slot 221° formed on the edges of
both sides so that the insertion projections 313’ of the transverse bar fixing unit 31” can
be inserted and guided. In addition, screw holes 222" into which the bolts 311" are
fitted are formed on a top surface of the transverse bar. The screw holes 222’ are
formed at regular intervals along the longitudinal direction of the transverse bar, so it is
possible to arbitrarily change the fixing position of the connection member 30°. And,
once the position of the connection member 30’ is determined, the bolts 311" are
inserted into the screw holes 222’ and fixed thereto.

Now, it will be described how the spinous process fixing device of the present
invention can be used. FIG. 16 is a plan view representing a state that the spinous
process fixing device of the present invention is used for fixing the front and rear of
spinous processes. As shown in FIG. 16, vertebra screws 20 are first implanted in
vertebras 12, 13 and 14, and then rods 21 are mounted on their heads and fixed through
nuts 201. Thereafter, the rods on both sides are interconnected by using the transverse

bar 22, so that vertebras with spondylopathy are stably fixed to each other. Next, the
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second fixing unit 50 is inserted into the extension arm 40, the hook 42 of the first
fixing unit 42 attached to one end of the extension arm hooks and supports one side of
each of the spinous processes 111, 151 and 161 of the adjacent vertebra, the other end
of the extension arm is fixed to the connection member 30, and the tube member 51 of
the second fixing unit 50 is translated along the ratches 41 of the extension arm,
thereby suspending the other side of each of the spinous processes 111, 151 and 161
for its support. The projection 511 of the tube member 51 can move only in one
direction along the ratches 41 of the extension arm; and therefore, once the final
position of the second fixing unit 50 is set, there is no way for retreating the second
fixing unit 50 in the opposite direction. Of course, it is natural that the extension arms
shown in FIGs. 5 and 6 and the second fixing units shown in FIGs. 7, 9 and 11, which
are other embodiments of the invention, may also be employed.

FIG. 17 is a rear view representing a state that the device for fixing spinous process
of the present invention fixes a lower end part of a vertebral foramen plate. As shown
therein, the auxiliary hook 53 is extended from one side of the main hook 52, and fixes
and supports the upper sides of the vertebral foramens 103, 113, 153 and 163 of the
vertebra. Therefore, the spinous processes can be fixed more stably with aid of the
auxiliary hook as above, compared with a case where the spinous processes are fixed
by using only the hook of the first fixing unit and the main hook of the second fixing
unit.

As described above, when the spinous processes of adjacent vertebras are fixed by
the extension arm, the vertebra with the spinous processes fixed by the first and the
second fixing units can have an increased range of movement compared with the
vertebra fixed by the conventional vertebra fixing device. Therefore, patients can get
more help in terms of convenience of movement in their lives even after back surgery.

In another aspect, a spinous process fixing device according to the present invention
is characterized by including: a first fixing unit consisting of a head portion formed
over an upper portion of the spinous process and a first extension arm extended from
the head portion; a second extension arm extended from the head portion to be in
parallel with the first extension arm; and a second fixing unit for fixing the spinous
process by passing through the first and the second extension arms and supporting a
lower portion of the spinous process.

FIG. 18 is a schematic perspective view of a device for fixing spinous process
according to another embodiment of the present invention. Referring to FIG. 18, the
device for fixing spinous process of the present invention includes a first fixing unit
1110, a second extension arm 1120, and a second fixing unit 1130, wherein the first
fixing unit 1110 is constituted by a head portion 1005 placed over an upper portion of

the spinous process and a first extension arm 1007 extended from the head portion in a
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longitudinal direction of the spine. Although there is no limit to the shape of the head
portion 1005, it preferably has a curved surface on both edges to be suspended on the
spinous process. The head portion 1005 and the first extension arm 1007 may be
formed as one body or configured separately from each other.

FIG. 19 is a perspective view for explaining a method for connecting the first fixing
unit 1110 with the second extension arm 1120 in the device for fixing spinous process
of the present invention. As depicted in FIG. 19, it is preferred that the second
extension arm 1120 is configured detachably from the first fixing unit 1110 for
convenience of the operation procedure. In particular, in case where the spinous
process fixing device of the present invention is implanted into a body, the first fixing
unit 1110 having the head portion 1005 and the first extension arm 1007 can be first
positioned at a spinous process to be fixed and then the second extension arm 1120 can
be fixed onto the head portion 1005 of the first fixing unit 1110. In order to fix the
second extension arm 1120 onto the head portion 1005 in this manner, a male screw
thread is formed on one tip of the second extension arm 1120 and a female screw
thread is formed on the inner circumferential surface of a screw hole provided in the
head portion 1005. Conversely, a screw hole having a female screw thread formed on
its inner circumferential surface may also be formed on the tip of the second extension
arm 1120, while one tip of the head portion 1005 may have a protrusion in the form of
a male screw thread.

The second fixing unit 1130 includes two insertion holes through which the first
and the second extension arms 1007 and 1120 pass, and may have at least one screw
hole that is used for fixing the second fixing unit 1130 onto the first and the second
extension arms 1007 and 1120. The second fixing unit 1130 includes a concavely
curved portion corresponding to the curved surface of the head portion 1005 of the first
fixing unit at its contact areas with a spinous process.

Even though the first extension arm 1007 and the second extension arm 1120 in this
embodiment are cylindrical tubes, they are not limited thereto, but may be embodied in
diverse polygonal forms such as a square pillar, a pentagon pillar and the like, or in a
thin wire form.

The spinous process fixing device of the present invention may be employed by
connecting to a vertebral fixing device. The vertebral fixing device is constituted by
vertebra screws 23 implanted into a vertebra and rods 21 connecting the vertebra
screws 23 for remedying the vertebra. In effect, the spinous process fixing device of
the present invention may be applied to any type of existing vertebral fixing devices.

A vertebral fixing device according to another embodiment of the present invention
includes a structure for connecting the spinous process fixing device of the present

invention thereto. Referring to FIG. 20, the spinous process fixing device according to
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another embodiment of the invention may further include a transverse bar 1140 for in-
terconnecting opposite rods of the vertebral fixing device, and a connecting member
1200 for fixing the first and the second extension arms 1007 and 1120 of the first
fixing unit 1110 to the transverse bar 1140.

Referring to FIG. 21, the transverse bar 1140 has two rod fixing links 1141 and
1141’ formed on the left and right sides, each of which has a rod insertion part 1143 or
1143’ into which each rod is inserted. Here, these left and right rod fixing links 1141
and 1141’ are interconnected by the connecting member 1200. The rod insertion parts
1143 and 1143° may be configured to have a curvature or size enough to encompass
the rods of the vertebral fixing device. Screw holes 1147 and 1147 are drilled into the
upper surfaces of the rod insertion parts 1143 and 1143’ of the left and right rod fixing
links 1141 and 1141’, respectively. Thus, the transverse bar 1140 can be fixed between
the pair of rods by inserting the rods into the rod insertion parts 1143 and 1143 and
then fastening a bullet shape screw into each of the screw holes.

The connecting member 1200 includes a lower connecting member 1150 for
connecting the left and right rod fixing links 1141 and 1141’ of the transverse bar
1140, and an upper connecting member 1160 for fixing the first and the second
extension arms 1107 and 1120 to the transverse bar 1140. Mount grooves are formed
on the top surface of the lower connecting member 1150 and on the bottom surface of
the upper connecting member 1160 so as to hold the first and the second extension
arms 1107 and 1120, respectively.

More specifically, the upper connecting member 1160 has mount grooves 1161 and
1162 for holding parts of the first and the second extension arms. Similarly, the lower
connecting member 1150 has mount grooves 1151 and 1152 for holding other parts of
the first and the second extension arms. Therefore, if the upper connecting member
1160 and the lower connecting member 1150 are joined together, holes that correspond
to the two insertion holes of the second fixing unit 1130 are formed and the first and
the second extension arms 1007 and 1120 are insertedly fixed thereinto.

FIG. 22 is an exploded perspective view of the device for fixing spinous process
shown in FIG. 18. A detailed structure of each of the components in the present
invention and a method for interconnecting them will be explained below.

Referring to FIG. 22, the lower connecting member 1150 includes an insertion hole
1153 to which extension bars of the left and right rod fixing links are eccentrically
inserted, two screw holes 1156 and 1157 for fixing the lower connecting member 1150
to the transverse bar 1140, and two screw holes 1154 and 1155 for connecting the
upper connecting member 1160 to the lower connecting member 1150.

The upper connecting member 1160 includes at least one screw hole 1163 and/or

1164 that is used for fixing the upper connecting member 1160 to the low connecting
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member 1150 after the first and the second extension arms 1007 and 1120 are inserted
to the mount grooves between the upper and the lower connecting members.

In the spinous process fixing device of this embodiment, the first fixing unit 1110
and the second extension arm 1120 are first inserted to the two insertion holes of the
second fixing unit 1130 and screw nails are then fastened into the screw holes 1133
and 1135.

The insertion hole 1153 of the lower connecting member is formed of two hollow
tube shaped holes adjacently arranged side by side, so that extension bars 1145 and
1145’ of the left and right rod fixing links 1140 and 1140’ may be inserted thereinto,
respectively. In order to make sure that the extension bars 1145 and 1145’ of the left
and right rod fixing links do not move, screws are fastened to the screw holes 1154,
1155, 1156, and 1157. As such, those two extension bars are compressively fixed by
the screws fastened between them.

As mentioned above, holes are formed in case where the mount grooves 1157 and
1159 of the lower connecting member are engaged with the mount grooves 1161 and
1162 of the upper connecting member, and the first and the second extension arms
1107 and 1120 of the first fixing unit are inserted into the holes and screws are then
insertedly fitted into the screw holes 1163 and 1164.

FIG. 23 is a perspective view representing a state that the device for fixing spinous
process shown in FIG. 18 is connected to a vertebral fixing device, and FIG. 24 is a
plan view representing a state that the device for fixing spinous process shown in FIG.
18 is connected to a vertebral fixing device.

Referring to FIGs. 23 and 24, the rod insertion parts 1143 and 1143’ of the left and
right rod fixing links 1141 and 1141’ of the transverse bar 1140 are placed over the
rods 21 of the vertebral fixing device including vertebra screws 23 for fixing the rods
to the spine. After the rods are inserted to the rod insertion parts in such a way, screws
are insertedly fitted into the screw holes 1147 and 1147°, thereby fixing the spinous
process fixing device of the present invention between the opposite rods.

As illustrated in the plan view of FIG. 24, the extension bars 1145 and 1145’ of the
left and right rod fixing links 1141 and 1141 are eccentrically inserted into the hollow
tube shaped insertion holes that are adjacently arranged side by side in the lower
connecting member, and screws are insertedly fitted into the screw holes 1156 and
1157. As a result, these two extension bars 1145 and 1145” are compressively fixed by
those screws.

FIG. 25 is a plan view representing a state that the device for fixing spinous process
of the present invention is implanted in the spine. As depicted in FIG. 25, when the
head portion 1005 of the first fixing unit is placed over the upper portion of the spinous

process and a recess portion 1131 of the second fixing unit 1130 supports the lower
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portion of the spinous process, the spinous process 131 is fixed between the head
portion 1005 of the first fixing unit and the recess portion 1131 of the second fixing
unit.

In another embodiment, the spinous process fixing device of the present invention,
as shown in FIG. 26, may include at least two of the second fixing units 1130 and
1130’ so as to fix many spinous processes on the spine. The head portion 1005 of the
first fixing unit 1110 is then placed over the spinous process on the top, and the
plurality of second fixing units 1130 and 1130’ support the spinous processes from
below, respectively. Meanwhile, the first and the second fixing units may be used by
connecting to the transverse bar, as shown in FIG. 27.

In the spinous process fixing device of the present invention, the cross-sectional
shape of the extension bars 1145 and 1145’ of the left and right rod fixing links 1141
and 1141’ of the transverse bar may be a polygon such as a square as illustrated in FIG.
28 or a pentagon as depicted in FIG. 29, except for a circle. As such, if the cross-
section of the extension bars of the rod fixing links is not in a circular shape, it is
possible to prevent the rod fixing links from rotating. On the other hand, if the
extension bars 1145 and 1145’ extended from the rod insertion parts 1143 and 1143’
are produced in a polygonal shape, the insertion hole 1153 of the lower connecting
member 1150 is configured in a square or pentagon shape to have a cross-sectional
shape corresponding to it, too. In another embodiment, the rod fixing links may be
configured in the form of sheets.

Meanwhile, the spinous process fixing device of the present invention may include
an elastic structure that can accommodate the movement of the spine in a portion of the
first and the second extension arms 1007 and 1120. This elastic structure provides
flexibility so that the device can be bent according to the movement of the spine when
a patient bends his or her body. Accordingly, it becomes possible to prevent de-
generative deformity on the spine after back surgery.

Such an elastic structure may be realized by a variety of methods. First, instead of
making the first and the second extension arms with metal, they may be embodied by
using shape-memory alloys, polyester band and the like with elasticity to a certain
extent. Another option is that a part of the first and the second extension arms may be
in the form of a spring, metal wire, coil or sheet.

The components of the present invention as described above may be manufactured
as independent parts, or conversely, as one integrated unit for convenience of the
operation procedure or the manufacture. For example, if the transverse bar is
comprised of the two rod fixing links formed on the left and right sides, it has an
advantage in that the space between the rods can be adjusted randomly. Besides,

instead of doing so, the rod fixing links of the transverse bar may also be integrated
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into one body. In such a case, the rod insertion parts 1143 and 1143’ holding the rods
on both tips of the extension bar 1145 are extendedly formed. As such, if the left and
right rod fixing links 1141 and 1141’ of the transverse bar are integrated into one body,
only one insertion hole can be formed in the lower connecting member 1160, as shown
in FIG. 29. Also, the transverse bar and the upper and the lower connecting members
may be formed as one integrated unit.

The device for fixing spinous process of the present invention may be made from a
synthetic resin, metal, or a material used for an artificial ligament. Alternatively, the
device may be made from a material selected from the group consisting of bone-
cement, ceramic, titanium, and silicon, but not limited thereto. Furthermore, each
component of the spinous process fixing device of the present invention may be man-
ufactured in the form of a wire or a sheet so as to flexibly cope with the movement of a
patient’s body. Although the above embodiments are illustratively explained with
respect to the structure that the respective components are interconnected by screws,
different meanses except the screws may be employed depending on the materials used
for the respective components or their shapes for the above purpose.

Although the preferred embodiments of the present invention have been disclosed
for illustrative purposes, those skilled in the art will appreciate that various modi-
fications and variations are possible, without departing from the technical spirit of the

invention as disclosed in the accompanying claims
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Claims
A device for fixing spinous process, comprising:
an extension arm extended to a spinous process of an adjacent vertebra;
a first fixing unit provided at one end of the extension arm; and
a second fixing unit that is inserted and guided in the extension arm to face the
first fixing unit,
wherein the first fixing unit supports one side of the spinous process and the
second fixing unit supports the other side of the spinous process to thereby fix
the spinous process of the adjacent vertebra.
The device of claim 1, wherein the first fixing unit is detachably attached to the
extension arm, and comprises an insertion tube inserted into the extension arm
and a hook attached to one end of the insertion tube.
The device of claim 1, wherein the extension arm further comprises a moving
means formed at a predetermined position on the upper side of the first fixing
unit, and the second fixing unit is guided while riding on the moving means of
the extension arm.
The device of claim 3, wherein the moving means is a screw thread formed on
the outer circumferential surface of the extension arm.
The device of claim 4, wherein the moving means is ratches formed on the outer
circumferential surface of the extension arm.
The device of claim 1 or claim 4, wherein the second fixing unit comprises:
an insertion tube inserted into the extension arm and guided;
a main hook attached to one side of the insertion tube; and
an auxiliary hook extended downwardly from a predetermined position of the
main hook at a predetermined angle of inclination.
The device of claim 5, wherein the second fixing unit comprises:
an insertion tube inserted into the extension arm and guided;
a main hook attached to one side of the insertion tube; and
an auxiliary hook extended downwardly from a predetermined position of the
main hook at a predetermined angle of inclination,
the insertion tube having a projection formed on an upper end portion thereof for
interworking with the ratches of the extension arm.
The device of claim 6, wherein the insertion tube of the second fixing unit is
inserted into the extension arm and then fixed to the extension arm by bolts
provided in the lateral surface thereof.
The device of claim 6, wherein the insertion tube of the second fixing unit is

inserted into the extension arm and then fixed to the extension arm by nuts that
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are arranged at the upper and lower parts of the insertion tube and screwed onto a
screw thread of the extension arm.

The device of claim 1, wherein the extension arm is connected to a transverse bar
of a vertebra fixing device via a connection member.

The device of claim 1, wherein the extension arm is connected through a
connection member attached onto a rod of a vertebra fixing device.

The device of claim 10, wherein the connection member comprises:

a transverse bar fixing unit of a predetermined length to which the transverse bar
is insertedly fixed; and

an extension arm fixing unit which is disposed to be intersected with the
transverse bar fixing unit and into which the extension arm is insertedly fixed.
The device of claim 12, wherein the transverse bar fixing unit is a hollow tube
shaped member into which the transverse bar is insertedly fixed, the extension
arm fixing unit is a hollow tube shaped member to which the extension arm is
insertedly fixed, and the transverse bar and the extension arm are fixed by bolts
that pass through each of the hollow tube shaped members.

The device of claim 12, wherein the transverse bar fixing unit is a member that is
slidingly inserted into both sides of the transverse bar in a plate shape with a
guide slot formed on lateral surfaces, and the extension arm fixing unit is a
hollow tube shaped member which is provided at a predetermined position of the
transverse bar fixing unit and to which the extension arm is insertedly fixed, the
transverse bar fixing unit being position-fixed by bolts that are screwed into
plural through holes arranged at the plate-shaped transverse bar at regular
intervals and the extension arm fixing unit being connected to the extension arm
by bolts.

A device for fixing spinous process, comprising:

a first fixing unit including a head portion placed over an upper portion of a
spinous process and a first extension arm extended from the head portion;

a second extension arm extended form the head portion to be in parallel with the
first extension arm; and

a second fixing unit for fixing the spinous process by passing through the first
and the second extension arms and supporting a lower portion of the spinous
process.

The device of claim 15, wherein the second fixing unit has two insertion holes
through which the first and the second extension arms pass, and the device
further comprises at least one screw hole for fixing the second fixing unit onto
the first and second extension arms.

The device of claim 15, wherein the second extension arm is configured
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detachably from the head portion of the first fixing unit.

The device of claim 1, further comprising at least two of second fixing units for
fixing many spinous processes all together.

The device of claim 1, further comprising:

a transverse bar for interconnecting opposite rods of a vertebral fixing device;
and

a connecting member for fixing the first and the second fixing units to the
transverse bar.

The device of claim 19, wherein the transverse bar comprises two rod fixing
links formed on the left and right sides in which rod insertion parts for en-
compassing rods are formed at contact areas with a pair of the opposite rods, and
the left and right rod fixing links are connected to each other by the connecting
member.

The device of claim 20, wherein the connecting member comprises:

a lower connecting member for connecting the left and right rod fixing links of
the transverse bar; and

an upper connecting member for fixing the first and the second extension arms,
the lower connecting member having mount grooves formed on an upper surface
and the upper connecting member having mount grooves formed on a lower
surface for holding the first and the second extension arms, respectively.

The device of claim 21, wherein the lower connecting member comprises:
insertion holes to which two transverse bars are insertedly fixed;

two screw holes for fixing the lower connecting member to the transverse bar;
and

two screw holes for connecting the upper connecting member to the lower
connecting member.

The device of claim 21, wherein the upper connecting member has at least one
screw hole for fixing the upper connecting member to the lower connecting
member after the first and the second extension arms are inserted into the mount
grooves between the upper and the lower connecting members.

The device of claim 22, wherein a cross-sectional shape of the insertion hole is a
circle or a polygon.

The device of claim 15, further comprising an elastic structure formed at a
portion of the first and the second extension arms for accommodating the
movement of spine.

The device of claim 25, wherein the elastic structure is made of shape-memory
alloys or polyester band.

The device of claim 25, wherein the elastic structure formed at a portion of the
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first and the second extension arms is in the form of a spring, metal wire, or coil.
[28] The device of claim 19, wherein the left and right rod fixing links of the
transverse bar are formed as one integrated unit and one insertion hole is formed

in the lower connecting member.
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