1 UNLOADI NG DYNAM C | NTERVERTEBRAL DEVI CE The scope of the invention is an
unl oadi ng-dynam ¢ intervertebral device, used in spinal surgery. The device
i s used fwO208n/@9em, steady and adj ust abl e deconpressi oRCHPL2NO/000101

i ntervertebral interspinous space and for maintaining the distance between
at least two vertebrae, and also for the treatnent of pathologic |ateral
deformati ons of the spine by supporting the device on bony elenents of the
posterior spinal colum, especially on spinous processes and neural arches.
Stabilizers used for interspinous spinal stabilization using a surgical
posterior approach are usually known inthe formof one or several
cooperating carrying elenents situated in the interspi nous space, ended
with profiled sockets for spinous processes. Such stabilizers situated in
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spine on one and several levels.
The solutions described above are additionally provided with elements attached to the
bone using screws, pins, other mechanical latches or flexible ligaments. In most of such
solutions, elements are supported on spinous processes and this requires using a bilateral
surgical approach.
An interspinous implant situated non-axially in relation to the spine is known from the
patent application W02007/127550, comprising superior and inferior bearing elements
cooperating in a sliding way along the axis corresponding to the axis of the spine.
Laterally separated bearing elements are ended with brackets for fastening onto superior
and inferior spinal interspinous processes, respectively. In a folded position, the device is
of the height allowing its installation between spinal processes and the interspinous space
is increased by distraction of both elements.
An axial interspinous implant in the form of a frame embracing exteriorly vertebrai
processes is disclosed in the patent application WO 2007/127694. The frame is in the
form of a ring or its parts provided with holes situated on both sides of the axis, through
which elastic bands are drawn out. The bands constitute bearing elements pulling off



2 superior and inferior processes respectively to the superior and inferior
part of the frame. The place of connection of the inplant with the bone can
be secur SNOY114HAGBD proj ecti ons constituting an i ntegralPChadlo1gf00¢1At er na
surfaces of the frane. Fromthe patent application US 2006/ 0241614 an

I nterspinous inplant is known which contains a bearing supporting part with
profiled sockets |ocated axially between adjoi ning spinous processes and
two hook el enents connected by an el astic band whi ch passes through the
support. The hooks fasten the processes fromthe superior side preventing
excessive flexion of the spinal notion segnment. The patent application WO
01/91658 di scl oses a device and the nethod of its application for
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refers to a spinal device which consists of el enents ended with
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fastening and adjusting body’s length.

The patent application US 5439463 refers to a spinal device which consists of two clamp
elements ended with hook parts: a fixed one with a rod setting the distance, and an
adjustable one. The surface of the rod and the corresponding surface of the adjustable
clamp cooperate in a sliding way through toothed surfaces and their cooperation is
secured by a distance fastening element provided with a clamping ring and threaded
screw.

A device for implantation and distraction of spinal spinous processes is known from the
patent application WO 2008/085445. 1t consists of a longitudinal body and two sliding
elements. Each of them is composed of the main part cooperating with the body and hook
arms for support on the bone. In an embodiment of the device, the arms are provided with
a rough surface increasing friction in the area of contact of the implant and a spinous
process.

All the solutions described above do not secure steady, even and controlled intraoperative
distraction which is the essential purpose of the treatment of spinal dysfunctions.



3 Corrective actions are performed after previously locating the inplant in
the i nterspinous space, thus necessitating acquisition of a di nensional
seri es ofwOypam4adsli npl ants and preci se sel ection of i mpCarrL26104d0m8NSi ON
for the interspinous space. Most of the solutions are intended for being
fastened to bionechanically weak interspi nous processes and they are

desi gned only for such a fastening. The use of such solutions is also
limted to only one segnent of the spine, especially in the |unbar segnent
or on the lunbosacral border. Constructions used in the above descri bed
solutions are frequently conplicated and made up of many el enents. Thus a
surgeon is forced to use a wide surgical approach and to adjust surgically
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guide, and the guideline is provided with at least one tang situated in the guide’s gap or at
least one shaped gap made in the guideline cooperates with the ends of the tang fixed in
the guide. In one embodiment of the device provided with one-arm guideline, in the
through hole of the guide there is a tang fixed in the guideline or conversely, the tang
connected with the guide is situated in the guideline.

A notch located in the end of the guide and a projection made in the guideline which
cooperates with the guide constitute the mechanism blocking rotational movement of the
bars and their mutual location in the closed position of the device. In another embodiment,
the mechanism blocking rotational movement of the bars in the closed position of the
device is formed by a projection made in the end of the guide cooperating with the notch



Preferably, shaped gaps in the guideline or the guide of the device are
through. It is also preferable to connect the shaped gap with the input
canal , thwe 2enalaBismg i ntroduction of the tang. In one emrbd®kiLaenioaht he
devi ce, wherein shaped gaps are nade in the guideline, the nmechanism

bl ocki ng rotational novenent of the bars in the closed position of the
device preferably conprises a plate situated in the shaped gaps of the
two-armguideline. In the enbodinent, a pin setting the nutual position of
t he guide and the guideline constitute the nmechani sm bl ocki ng novenent of
the bars in the closed position. Prefergbly, at |east one shaped bearing
constitutes a separate el enent noveably connected to the correspondi ng bar.
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For a better adjustment of the device to the construction of bone elements of the patient’s
spine, at least one bearing is provided with at least one incision , thus imparting resilience
to the construction.

Preferably, the device is provided with a scale showing the value of distraction, which will
be obtained in the closed position of the device.

For securing the position of the device in the patient's body, the bars of the device are
provided with at least one means for guiding the band.

The unloading-dynamic intervertebral device according to the invention is used to support
dysfunctions of any spinal segment, including also deformities. The device can be used at
one or many levels with unilateral or bilateral support on spinous processes and/or
simultaneously on bony elements adjoining the spinous processes, such as neural arches.
The device according to the invention offers the possibility of steady and even
intervertebral distraction already durihg the process of installation between bony
elements, which is not possible in other solutions, it decreases the risk of an incorrect
selection of implant’s dimensions, excludes the use of additional surgical instruments,
such as distracters, and decreases the load on tissues included in stabilization. Owing to

mutual mobility of interconnected arms, possibilities of their angular alignment and thanks



5 to an adjustable point of rotation, the device assures an adjustable
range of distraction with the use of only one device, without the necessity
of havi ngwohe1iio4Bds1di mensi onal series. Application of mectririLemel000101
stabilization allows distribution of |oads on a greater surface and a

| onger spinal segnment, and it al so i nproves spinal biomechanics.
Stabilization of many spinal |evels affects unloading dysfunctional
vertebrae, which can be additionally supported by enpl oyi ng ot her ways of
stabilization. The device and the nethod of its inplantation are
characterized by small invasiveness, unidateral surgical approach, which
allows for retai nnent of the supraspinous liganent, which is of inportance
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provided with sockets and the novabl e bearing and plate of the bl ocking
mechanism fig. 5 illustrates in axononetric projection one enbodi nent of
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vertebra &HH'PP%WHEQIS&PIGMHNWIOQ%N@b@aﬂnﬂertebra I n one enbodi nent of
the invention illustrated in fig. 4, shaped gaps 8 in the guideline 5 are
provided with sockets 11 situated in pairs and cooperating with two tangs 7
situated in the guide 6. Such a configuration constitutes the nmechani sm

bl ocki ng the sliding-rotational novenent of bars 1, 2 and assures an

adj ust abl e range of distraction with the use of only one device, w thout
the necessity of having a full series of dinensions. To facilitate the

i ntroduction of the tang 7, shaped gaps 8 are provided with an input canal
12.




Preferably, the device is provided with an additional mechani sm bl ocki ng
the rotational novenent of bars 1, 2 in the closed position in the form of
a pl ate MMOIR26UAH3G1Ii n gaps 8 of the two-arm gui del i ne 5PaR@PLRZEHS0EUODN t he
gui de, as shown in fig. 4. For a better adjustnent to bony elenents in
various parts of vertebrae, it is preferable to apply the novabl e
connection of at |least one bar 1 wth the bearing 3. Elenents of the
connection may constitute a three-dinensional joint, as in fig. 4 or a flat
one, as shown in fig. 5. 7 In one enbodi nent of the device according to
the invention illustrated in fig. 5 a threaded pin 14 passing through the
one-arm guideline 5 and guide 6 constitutes the bl ocking nmechani sm
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posi tion C)(Betolfﬁ'er%‘?\\ﬁj &fe of ﬁ)’\e bars - bar 1 is ended with a two-arm guideline 5, whereas the
other bar - bar 2 with a guide 6. Sliding-rotational and rotational cooperation of bars 1, 2
crossing in an open position is realized by: tangs 7 situated on internal surfaces of
guideline 5 and blind shaped gaps 8 in guide 6, as shown in fig. 2.
In a closed position of the device, the reverse movement of bars 1, 2 is blocked by a
blocking mechanism. This mechanism consists of notch 9 situated on the end of guide 6
and projection 10 made in the guideline 3 cooperating with it. In one embodiment of the
invention shown in fig. 3, notch 9 is made in guideline 3, whereas projection 10 constitutes
a constructional fragment of the end of guide 6 . Sliding-rotational and rotational
cooperation of bars 1, 2 which cross with each other in the open position is realized by the
ends of tang 7 fastened in guide 6 which cooperate with two through shaped gaps 8
made in the guideline 5. Moreover, variously orientéd bearings 3, 4 allow the device to
rest at the same time on the spinous process of one vertebra and the neural arch of the
other vertebra. In one embodiment of the invention illustrated in fig. 4, shaped gaps 8 in
the guideline 5 are provided with sockets 11 situated in pairs and cooperating with two
tangs 7 situated in the guide 6. Such a configuration constitutes the mechaniém blocking
the sliding-rotational movement of bars 1, 2 and assures an adjustable range of distraction
with the use of only one device, without the necessity of having a full series of dimensions.
To facilitate the introduction of the tang 7, shaped gaps 8 are provided with an input canal
12.
Preferably, the device is provided with an additional mechanism blocking the rotational
movement of bars 1, 2 in the closed position in the form of a plate 13 located in gaps 8 of
the two-arm guideline 5 and rested on the guide, as shown in fig. 4. For a better
adjustment to bony elements in various parts of vertebrae, it is preferable to apply the
movable connection of at least one bar 1 with the bearing 3. Elements of the connection
may constitute a three-dimensional joint, as in fig. 4 or a flat one, as shown in fig. 5.



Clains 1. The unloading dynam c intervertebral device consisting of two
bars cooperating with each other, where each of themis ended on one side
with a shpediigedgsiing f or bony el ements of the spine, | &CERA2AO10641IDEed i n
that one of the bars (1,2) is provided with a guideline (5) and the other
in a guide (6). Mreover, one of the bars (1,2) is provided with at |east
one tang (7), situated in the correspondi ng shaped gap (8) of the other bar
(2,1), which secures rotational and rotational-sliding cooperation of bars
(1,2) which cross with each other in the device's open position, and the
device is provided wth a nmechani sm bl ocking rotati onal novenent of bars
(1,2) in the closed position. 2. The device according to claim1 is
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6. The device according to claim2 or 3 is characterized in that the shaped
gap (8) is provided with at | east one socket (11) constituting el enments of
t he nmechaWP20114148@Biki ng rot ati onal novenent of bars (1, 2PCIr#L2018/064165ed
position of the device; the tang (7) is situated in a socket (11). 7. The
device according to claim1 is characterized in that the shaped gap (8) is
through. 9 8. The device according to claiml1 is characterized in that the
shaped gap (8) is connected with the input canal (12) for introducing the
tang (7). 9. The device according to claim4 is characterized in that the
mechani sm bl ocki ng rotational novenent of bars (1,2) in the closed position
of the device consists of a plate (13) situated in shaped gaps (8) of the
two-arm gui deline (5). 10. The device @8® ding to claim1 is characterized
in that the nmechani sm bl ocki ng novenent of bars (1,2) in the closed
position of the device is provided by a pin (14). 11. The device according
to claim1 i§ cier @ni@agimgzémarWCtimtatveaebnaEdgvice)ﬁensjﬁ'mpeqf twoalpara popperaling
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for bony elements of the spine, is characterized in that one of the bars (1,2) is
provided with a guideline (5) and the other in a guide (6). Moreover, one of the
bars (1,2) is provided with at least one tang (7), situated in the corresponding
shaped gap (8) of the other bar (2,1), which secures rotational and rotational-
sliding cooperation of bars (1,2) which cross with each other in the device’s open
position, and the device is provided with a mechanism blocking rotational
movement of bars (1,2) in the closed position.

2. The device according to claim 1 is characterized in that at least one shaped gap
(8) is made in the guide (6), whereas the guideline (5) is provided with at least
one tang (7) situated in a gap (8) of the guide (6).

3. The device according to claim 1 is characterized in that at least one shaped gap
(8) is made in the guideline (5) , and ends of tang (7) fixed in the guide (6)
cooperate with the gap.

4. The device according to claim 1 is characterized in that the mechanism biocking
rotational movement of bars (1,2) in the closed position is constituted by: a notch
(9) situated on the end of the guide (6) and a projection (10) made in the guideline
(5) cooperating with it .

5. The device according to claim 1 is characterized in that the mechanism blocking
rotational movement of bars (1,2) in the closed position of the device comprises:
projection (10) situated on the end of the guide (6) which cooperates with the
notch (9) made in the guideline (5).

6. The device according to claim 2 or 3 is characterized in that the shaped gap (8) is
provided with at least one socket (11) constituting elements of the mechanism
blocking rotational movement of bars (1,2) in the closed position of the device; the
tang (7) is situated in a socket (11).

7. The device according to claim 1 is characterized in that the shaped gap (8) is
through.



12. The device according to claim1 is characterized in that at |east one
bearing (3,4) is provided with at |east one incision (17). 13. The device
accordi ngvoaoolasesnl i s characterized in that it is provcded2ewiohial scal e
(18) indicating the range of distraction, which will be gained in the

cl osed position of the device. 14. The device according to claiml is
characterized in that bars (1,2) are provided with at | east one neans (15)
whi ch gui des the band (16).
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8. The device according to claim 1 is characterized in that the shaped gap (8) is
connected with the input canal (12) for introducing the tang (7).

9. The device according to claim 4 is characterized in that the mechanism blocking
rotational movement of bars (1,2) in the closed position of the device consists of a
plate (13) situated in shaped gaps (8) of the two-arm guideline (5).

10. The device according to claim 1 is characterized in that the mechanism blocking
movement of bars (1,2) in the closed position of the device is provided by a pin
(14)

11. The device according to claim 1 is characterized in that at least one shaped
bearing (3,4) constitutes a separate element connected rhovably to the
corresponding bar (1,2).

12. The device according to claim 1 is characterized in that at least one bearing (3,4)
is provided with at least one incision (17).

13. The device according to claim 1 is characterized in that it is provided with a scale
(18) indicating the range of distraction, which will be gained in the closed position
of the device.

14. The device according to claim 1 is characterized in that bars (1,2) are provided
with at least one means (15) which guides the band (16).



