WD 2011/ 037484PCT/ PL2010/ 000097 1 DEVI CE FOR SURG CAL DI SPLACEMENT OF
VERTEBRAE This invention relates to surgical displacenent of vertebrae,

whi ch i s wppbiwd7isa surgical treatnment of spondyl oli st hesireL2idotesoat ur e
data indicate that sliding of vertebrae occurs on average in 10% of
patients treated because of back pain. This pathol ogy may cause a
significant disability, both among the youth and adults. Surgical treatnent
of spondylolisthesis is provided when neurol ogi cal synptons and/or pain
occur, or even increase, even though conskervative treatment had been
previously adm nistered. Until now in nedical practice, the nost commonly
used treatment has consisted in bringing the spine to spinal fixation by
bone fusion on the sliding |evel. The spondyl odesis itself is not always a
Sufficient means andDBYIGE FOR SYRFAIoDISHLACENENT OF VRRTHBRABT m of
restoration of proportions in the height of disc space , thereby
reconstruction of the correct geonetry, reduction of posture deformation,
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during repl acement of the corrective apparatus wth the | ocking cage.

structures and reposition of the displaced vertebra is essential.
Devices for spondylolisthesis reposition are known; most of all they are based on different
kinds of pulling screws or special repositioning constructions, whose principal feature is a
considerably large number of elements and surgical difficulties resulting from the
complexity of the system removing this pathology.
Their application often involves extensive surgical actions, which significantly increase
patient’s burden and can lead to intra- and postoperative complications.
An implant, apparatus and a method for spondylolisthesis correction are known from the
patent application WO 96/40016. The implant is in the form of one-element cage intended

~ for blocking the dislocation of vertebrae, whereas the correction itself is performed with a
specially designed apparatus introduced into the intervertebral space, including a
longitudinal body composed of two elements, which by moving along each other, align the
dislocated vertebrae. The disadvantage of this solution is the possibility of losing
reposition during replacement of the corrective apparatus with the locking cage.
An apparatus and a method for the realignment and stabilization of adjacent vertebrae are
known from the patent application US 2008/0319481. The implant has two halves which
are interlocked so that they can slide horizontally with respect to each other. The



An apparatus and a nethod for the realignment and stabilization of adjacent
vertebrae are known fromthe patent application US 2008/ 0319481. The

i npl ant hwe 20vmshalkves which are interl ocked so that thegTeanisiiaer

hori zontally with respect to each other. The 2 novenment of the inplant

hal ves and their respective positions are controlled by a screw set within
the inplant. The inplant includes radial anchors which fit into alignnment
slots made in the msaligned vertebra. The screw set in the inplant is used
to advance the halves of the inplant which in turn nove the nisaligned

vertebrae back into correct positions. The solution provides for the
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way that the first and the other nove al ong each other, thus aligning
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of the screw gear, it can be a central rail allow ng the novenent of both

hal ves f or vilit e‘éH%F‘E&ckward and the nechani smcan be secured by a | ateral
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of moving tsrh(?glgéallt\r/e%?mer?t of spondylolisthesis. The spacer is composed of two halves and a
locking screw gear, installed using the anterior approach between two vertebrae and
anchored in the vertebral body with bone screws in a variant connected with a reduction
plate. In the disclosed embodiment, correction of spondylolisthesis is made by
maniputating the adjusting mechanism in such a way that'the first and the other half move
along each other, thus aligning the vertebrae . The locking screw gear may have a central
screw, which at rotation can move one of the halves forward or backward. In one
embodiment of the screw gear, it can be a central rail allowing the movement of both
halves forward and backward, and the mechanism can be secured by a lateral blockage.

The adjusting mechanism employed does not offer the possibility of moving the halves



al ong each other in opposite directions. Another disadvantage of this
solution is the nmechani sm of anchoring the interbody spacer in the

vert ebr alwbadyyosmsuch does not provide a secure fixati orcawrL2eng/oo@position
and causes spacer's elenents to project fromvertebral margins after
reducti on of pathol ogy, thus endangering biological structures situated in
this area. Free of the above nentioned inconveniences is a device
conprising an inplant for surgical displacement of vertebrae, which is
conposed of two parts co-working in a sliding way : a sliding part with an
internal thread and a carrier part, and also a driving elenment with an
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the carrier part. In one enbodi nment devi ce, e elenment of " the |ock
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conpact construction limti ng the area of surgical infervention, thus
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per formed h’%féré\tﬁy ﬁlﬁls'slé%v@@&ﬁ@ébﬁén I%Hgituﬁiﬂ{aﬁj}' or approach, depending on
nmedi cal needs and recomrendations. At the sane tine, it ensures
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the el ementgre Prodidd witRlyaps ZinNghoMes tediBodiment, at least one shelf is articutated with a

shaped seat on the external surface of the device. Preferably, the movable shelf is
provided with a resistance projection. The drive-anchoring elements, which constitute the
outfit of the external part of the device’s sliding part, are located at an angle of 0 up to
100°, and the drive-anchoring elements of the carrier part are situated at an angle of 0 up
to 100° in relation to the external surface.



The construction of the threaded guideline of the notion driving el enent
according to the invention secures the drive-repositioning system agai nst

bl ocki ng,wohusi/ismsaeasi ng the safety of the di spl acenentcofrLr@oielpae bei ng
perfornmed. A sinple and safe seating of the inplant in the interbody space
shortens the duration of surgery and m nim zes patient's burden, increasing
his safety. The construction of the inplant satisfies bionechani cal
requirenents for stabilization and is adapted to the anatom cal shape of
the interbody space, which ensures effectfveness of treatment of patients
at any age._The invention is disclosed in exanples of inplenmentation in the
acconpanyi nthe Aeieector thi&reatmeny of spendyiplisthasis Syt ssgigel\disrlacament b vertehiag t h
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provided with a head 1 and carrying part of the device
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in device's carrier part 3 alo 5 preventing their separation in the

per pendi cul AsingRie apd |38f? ?Q?t't‘%é’f F%@Pﬁm.'mme 'QBG’QOd(XfSHaﬁ% shergnsdhe queatios Qﬁf
the drivi ngs&é&wm r?‘nn'lrﬁlzaé @ét.&ﬁ@ Birlidh, TREreRsIh@ this/ Safelye MRBt dondfPuctivhi dNAE

for cooperation"wth the installation instrunent.

implant satisfies biomechanical requirements for stabilization and is adapted to the
anatomical shape of the interbody space, which ensures effectiveness of treatment of
patients at any age.
The invention is disclosed in examples of implementation in the accompanying figures,
where fig. 1 illustrates the device in a section with a visible driving element and drive-
anchoring elements in the form of shelves equipped with shaped cutting knives and with a
fock; fig. 2 shows the device in an arrangement with a threaded guideline in the shape of a
sleeve and with drive-anchoring elements in the form of uniform shelves; fig. 3 illustrates
the sliding part with a threaded guideline in the form of an open sleeve and with a shelf
provided with gaps; fig. 4 shows an embodiment of the device with drive-anchoring
elements in the form of movable shelves on the sliding part and the carrying part.
The device presented in fig. 1 is composed of a sliding part 1 with a threaded guideline
2,a carrier part 3 and driving element 4 with an external thread provided with a head 5.

~ Sliding part 1 and carrying part 3 of the device are provided on the external surface with
drive-anchoring elements 6. Drive-anchoring elements 6 on device’s sliding part 1 are in
the form of shelves provided with resistance surfaces and shaped cutting knives 7. Sliding
part 1 is also provided with at least two shaped elements 8 in the form of cylinder’s
fragments constituting together with a shaped element 9 in device’s carrier part 3 a lock,



The device shown in an arrangenent in fig. 2 is provided on the external
surface with drive-anchoring elenents 6 in the formof uniformshel ves.
Carrier paotoB/mf4sthe device is provided with a cylindripcalPLs@ano®d?; shaped
el ement 9 being an el enment of the |ock and | ongitudinal gap 12
correspondi ng by shape with the threaded guideline 2 cooperating with it.
Cylindrical seat 11 cooperating with the head 5 of the driving elenent 4
has got the dianeter and |l ength corresponding with the dianmeter and | ength
of head 5. Sliding part 1 of the device i3 provided with a cylindrical seat
13 with dianeter corresponding with the diameter of head 5 and | ength
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the formof a sleeve. In another enbodiment presented in fig. 3, threaded
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ext er nal surface of the slidi par t iS provided with the drive-anchoring
el enent 6 rvR-agaperingselemants r@éném&umn%fmmfgmﬁhe'm ](;agner@art 3 pkthgslavice ihas

got two drlpfsv.aéu:mﬁlélgymhﬁémbgt $1 %hbpwé@h@ﬂt Wbbhhgaarsaaﬁeﬁt SfRé IdeR 8Rd t he
external surface of the sliding part and carrier part 3 of the device.
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a driving el ene h a head fﬁ@g t he sliding part (12 of
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driving el esgriy anl éﬂeme@lﬂdf tihefi&iktm(tﬂél)orﬁfoftdﬁﬁoﬂ'saff'ﬂﬁrﬁnt CfHré dhfle W ik fin t he
di anet er of h ad%f ), d with Iength |arger than head's (5) Tength, while

the carrierth® @s‘?ﬂ“’et he device has got a cylindrical seat (12) with the
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per pendi cul ar direction to the Iongltudlnal axis of the device.
anchoring element 6 with gaps 14
In the embodiment shown in fig. 4 , the device has got two drive-anchoring elements 6
articulated with a shaped seat 15 on the external surface of the sliding part 1 and carrier
part 3 of the device. One of drive-anchoring elements 6 is provided with a resistance

projection 16 preventing uncontrolled rotation of the shelf.



2. The device according to claim1 is characterized in that the threaded
guideline (2) in the sliding part (1) of the device is in the formof a

sl eeve. 3wobhey/@dessisce according to claim2 is charact er ipzed®L2ovoob@b7 t he
threaded guideline (2) in the sliding part (1) of the device is in the form
of a longitudinally open sleeve. 4. The device according to claim1 is
characterized in that the shaped elenent (8) is in the formof a cylinder's
fragnent. 5. The device according to claiml is characterized in that the
shaped el enent (8) is in the formof a cuboid's fragment. 6. The device
according to claim1 is characterized in that the carrier part (3) and
sliding part (1) are provided with drlv%aﬁﬁ‘ﬁ:horlng el enents (6) on the
external surface. 7. The device according to claim®6 is characterized in
that drive-anchorin eI enmen tsaﬁ)ﬁépare in the form of shelves Aorow ded with

resi stance ardad® 9‘?1 efor psyegic larepert of yertekige iGentaining twagpartsooperating
according to cl ahm diding wd\2 il ptwittak iérner bl @irtistdp, @R8I 4 6)

contain gaps (1 c}rlvmg element with an external thread located between them, where: a driving

element (4) is provided with a head (5), the sliding part (1) of the device is

provided with a threaded guideline (2) cooperating with the driving element (4),

and a seat (14) of the diameter corresponding with the diameter of head (5), and

with length larger than head’s (5) length, while the carrier part (3) of the device
has got a cylindrical seat (12) with the diameter and length corresponding with

head’s (5) diameter and length, furthermore the sliding part (1) and carrier part (3)

are provided with cooperating elements: at least one shaped element (8) and

shaped element (9) constituting a lock preventing separation of the parts (1, 3) in
the perpendicular direction to the longitudinal axis of the device.

2. The device according to claim 1 is characterized in that the threaded guideline (2)
in the sliding part (1) of the device is in the form of a sleeve.

3. The device according to claim 2 is characterized in that the threaded guideline (2)
in the sliding part (1) of the device is in the form of a longitudinally open sleeve.

4. The device according to claim 1 is characterized in that the shaped element (8) is
in the form of a cylinder’s fragment.

5. The device according to claim 1 is characterized in that the shaped element (8) is
in the form of a cuboid’s fragment.

6. The device according to claim 1 is characterized in that the carrier part (3) and
sliding part (1) are provided with drive-anchoring elements (6) on the external
surface.

7. The device according to claim 6 is characterized in that drive-anchoring elements
(6) are in the form of shelves provided with resistance areas and at least one
shaped cutting knife (7)

8. The device according to claim 6 is characterized in that drive-anchoring elements
(6) contain gaps (14).

9. The device according to claim 7 and 8 is characterized in that at least one drive-
anchoring element (6) is articulated with a shaped seat (15) on the external



9. The device according to claim7 and 8 is characterized in that at |east
one drive-anchoring elenent (6) is articulated with a shaped seat (15) on
t he ext erwel2011/03348af ace of the devi ce and noreover, it ipsTPLOVIODemIM th a
resi stance projection (16). 10. The device according to claim7 is
characterized in that drive-anchoring elenents (6) constituting the outfit
of the external surface of the sliding part (1) of the device are |ocated
at an angle (a) of O up to 110, and drive-anchoring elenments (6) of the
carrier part (3) of the device are arranged at an angle (6) of Oup to 110

with relation to the external surface. o ) _ _ o
surface of the device and moreover, it is provided with a resistance projection

(16).

10. The device according to claim 7 is characterized in that drive-anchoring elements
(6) constituting the outfit of the external surface of the sliding part (1) of the device
are located at an angle (a) of 0° up to 110°, and drive-anchoring elements (6) of
the carrier part (3) of the device are arranged at an angle (B) of 0°up to 110° with

relation to the external surface.



