
(12) INTERNATIONALAPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

28 October 2010 (28.10.2010) WO 2010/122472 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A61B 17/70 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

PCT/IB20 10/05 1688 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

19 April 2010 (19.04.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
2009/02755 2 1 April 2009 (21 .04.2009) ZA (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(72) Inventor; and GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(71) Applicant : DE VILLIERS, Malan [ZA/ZA]; Southern ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

Implants Office Park, Building 10, 1 Albert Road, 0157 TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
Irene (ZA). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Inventor; and MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

(75) Inventor/Applicant (for US only): LIEBENBERG, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

Adriaan [ZA/ZA]; c/o Southern Implants Office Park, ML, MR, NE, SN, TD, TG).

Building 10, 1 Albert Street, 0157 Irene (ZA). Published:

(74) Agents: SPOOR & FISHER et al; P O Box 454, 0001 — with international search report (Art. 21(3))
Pretoria (ZA).

(54) Title: SPINAL IMPLANT
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implant (10) which can be used in a minimally
surgically invasive procedure to stabilise upper
and lower vertebrae (54, 56) relative to one an
other. The implant has a rigid body (12) with
upper and lower receiving formations (22, 24)
to receive spinous processes (58, 60) of the ad
jacent vertebrae. Arms (14, 16) extend laterally
from the body. These can pivot about a posteri
or-anterior axis (46) relative to the body and
are formed with openings (36, 44) spaced later
ally from the posterior-anterior axis. The arms
can be locked relative to the body when pivot
ed to positions in which the openings are
aligned with the facet joints (76) of the vert e
brae so that facet screws (59) can be passed
through the openings and engaged in the facet
joints thereby to anchor the arms relative to the
vertebra and fixate the facet joints.
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"SPINAL IMPLANT"

BACKGROUND TO THE INVENTION

THIS invention relates to a spinal implant.

There are numerous afflictions of the spine, such as stenosis, sciatica,

herniated disc and spondylolisthesis, which can lead inter alia to severe

back pain and which may require surgical intervention.

In some such cases, spinal fusion is performed to achieve spinal

stabilisation. This may involve removal of an affected disc and implantation

of a fixation device to hold the associated vertebrae rigidly in place while

fusion of the vertebrae takes place.

In other cases, non-rigid spinal stabilisation is performed. In these cases, a

non-rigid system is installed between adjacent vertebrae in the spine,

usually the lumbar spine, to provide stabilisation. One example is the

Dynesys™ system in which pedicle screws are fixed posteriorly to the

spinal pedicles of adjacent vertebrae. The pedical screws are connected to

one another by a flexible cord which allows flexion and extension.

Other examples of non-rigid stabilisation systems use implants such as the

Coflex™ or Le U™ implants. These implants have a generally U-shaped

body which is positioned posteriorly between the spinous processes of

adjacent vertebrae.

The known systems are surgically invasive to a significant degree and their

use may lead to problems during or after installation in view of the

concentration of soft tissues that are typically in close proximity to the

implantation site.



SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a spinal implant

comprising a rigid body with upper and lower receiving formations shaped

to receive spinous processes of adjacent, upper and lower vertebrae, arms

which extend laterally from the body, which are pivotable about a posterior-

anterior axis relative to the body and which are formed with openings

therein spaced laterally from the posterior-anterior axis, and means for

locking the arms relative to the body when the arms are pivoted about the

posterior-anterior axis to positions in which the openings are aligned with

the facet joints of the vertebrae so that facet screws can be passed through

the openings and engaged in the facet joints thereby to anchor the arms

relative to the vertebrae and fixate the facet joints.

In the preferred embodiment, the receiving formations are bifurcated upper

and lower ends of the body, which may be formed by laterally spaced apart

elements. The elements preferably have laterally extending holes therein to

receive fasteners to be engaged laterally in the spinous processes of the

vertebrae.

The openings in the arms are preferably elongate slots to allow for

alignment with the facet joints.

In the preferred embodiment, the body has an anteriorly facing socket

therein to receive rotatably a first hollow spigot extending posteriorly from a

first of the arms, and a second of the arms has a second, posteriorly

extending, hollow spigot which is receivable rotatably and coaxially in the

first hollow spigot, whereby the first arm is rotatable relative to the body and

the second arm is rotatable relative to the first arm and hence relative to the

body. The body may have a passage extending through it, on the posterior-

anterior axis, which opens into the socket, and the implant includes a

fastener for extending on the posterior-anterior axis through the passage,

through the first spigot and into engagement with the second spigot thereby

to draw the assembly of body and arms together. The fastener is typically a



screw with a threaded end engagable in a threaded passage in the second

spigot. Preferably the socket and spigots have cooperating tapers which

cooperate in Morse taper fashion.

According to another preferred feature the upper and lower receiving

formations of the body are off-set from one another in a posterior-anterior

direction. Typically the receiving formations are off-set from one another in

the posterior-anterior direction by a distance which allows upper and lower

ends of the bodies of respective upper and lower implants to lie alongside

one another in a posterior-anterior direction when the implants are used to

stabilise respective pairs of adjacent vertebrae.

According to another aspect of the invention there is provided a method of

stabilising an upper vertebra with respect to a lower vertebra at a vertebral

site, the method comprising the steps of:

a) locating an implant as summarised above at the vertebral site, through

a posterior incision, with spinous processes of respective upper and

lower vertebra received in the upper and lower receiving formations of

the body of the implant and with the arms of the implant rotated relative

to the body about the anterior-posterior axis to positions in which the

openings therein are aligned with the respective facet joints;

b) passing facet screws through the openings and engaging them in the

facet joints thereby to anchor the arms relative to the vertebrae and

fixate the facet joints; and

c) locking the arms to the body either before or after step b).

The method may comprise the further step of fixing the receiving formations

of the implant to spinous processes of the vertebrae.

Other features of the invention are set forth in the appended claims.



BRlEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail, by way of example only,

with reference to the accompanying drawings in which:

Figure 1 shows an exploded perspective view of a spinal implant

according to this invention;

Figure 2 shows a perspective view of the assembled implant;

Figure 3 shows a posterior view, in the direction of the arrow 3 in

Figure 2 , of the implant;

Figure 4 shows a cross-section, at the line 4-4 in Figure 3 , of the

implant;

Figure 5 shows a perspective view of a portion of a lumbar spine with

the implant installed;

Figure 6 shows a posterior view in the direction of the arrow 6 in

Figure 5;

Figure 7 shows a lateral view of a portion of a lumbar spine with two

identical implants installed; and

Figure 8 shows a posterior view in the direction of the arrow 8 in

Figure 7.

DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

The illustrated spinal implant 10 includes a body 12, a first arm 14, a

second arm 16 and a screw 18.



The components 12, 14 and 16 are preferably made of a radiolucent,

biocompatible material such as PEEK (polyetheretherketone) while the

screw will typically be made of titanium.

The body 12 has a central region 20 and respective upper and lower ends

22 and 24 formed as receptacles which are shaped to receive spinous

processes as described below. Each end is bifurcated to form the

respective receptacle. The end 22 is bifurcated by virtue of two spaced

apart elements 22.1 and 22.2 while the end 24 is bifurcated by virtue of two

spaced apart elements 24.1 and 24.2. Holes 22.3, 24.3 extend laterally

through the elements 22.1 , 22.2, 24.1 and 24.2 as illustrated. The central

region 20 is formed with a countersunk passage 26 opening into a conically

tapered socket 28 (Figure 4) on the anterior side thereof.

The first arm 14 has a conically tapered passage 30 formed partially in the

bore of an externally conically tapered, hollow spigot 32. The external

conical taper of the spigot 32 matches the internal conical taper of the

socket 28. The arm 14 also includes a wing section 34 including a curved

portion 34.1 and an end portion 34.2 formed with a laterally elongate

opening in the form of a slot 36. As will be apparent from Figure 3 the slot is

countersunk on the posterior side and includes a taper 37.

The second arm 16 has a cylindrical passage 38 formed partially in the

bore of an externally conically tapered, hollow spigot 40. The external

conical taper of the spigot 40 matches the internal conical taper of the

passage 30. The arm 16 also includes a wing section 42 including a curved

portion 42.1 and an end portion 42.2 formed with a laterally elongate

opening in the form of a slot 44. As will again be apparent from Figure 3 the

slot 44 is countersunk on the posterior side and includes a taper 45.

Figures 2 and 4 show how the components described above are

assembled together with the spigot 40 in the passage 30 and the spigot 32

in the socket 28. The matching tapers are selected to achieve Morse-taper

type engagement between the components.



The screw 18 has a head 48 and a shank 50 at least the end of which is

threaded. In use, with the body and arms brought together, the shank of the

screw is passed through the passage 26, through the passage 30 and into

the passage 38 which is internally tapped for threaded engagement with

the shank. The head 48 is formed with a hex-engagement socket 52 to

which a suitable tool can be applied to tighten up the screw. It will be

understood that tightening the screw draws the arms 14 and 16 into tight,

non-rotatable engagement with one another and with the body 12.

It is important that before the components are drawn into tight engagement

with one another as described above, they are capable of rotation relative

to one another about a common posterior-anterior axis 46.

Figures 5 and 6 show the implant 10 in use, providing stabilisation to upper

and lower lumbar vertebrae 54 and 56 of a spine. The implant is installed

through a posterior incision in a patient's back. The implant is moved into

position through the incision and in an anterior direction such that the

spinous process 58 of the upper vertebra 54 nests between the elements

22.1 and 22.2 of the bifurcated upper end 22 of the body 12, and the

spinous process 60 of the lower vertebra nests between the elements 24.1

and 24.2 of the bifurcated lower end 24 of the body.

At this stage, the arms 14 and 16 are free to rotate relative to one another

and to the body 12. The arms 14 and 16 are rotated relative to the body 12

about the axis 46 to orientations such that the slots 36 and 44 are aligned

with the facet joints on opposite sides of the vertebrae. Holes are then

formed in the facet joints at the positions of alignment, whereafter facet

screws 59 are passed through the slots 36 and 44 and into the drilled holes

thereby fixating the facet joints and anchoring the arms 14 and 16 in

position. The required holes may be drilled with a drill guide or with the use

of a K-wire and cannulated screw.

After the facet joints have been fixated and the arms have been anchored

as described above, the screw 46 is tightened up to lock the assembly of



body 12 and arms 14 and 16 together. It will however be understood that it

would also be possible to lock the assembly of body and arms together,

with the arms at appropriate orientations, before fixation and anchoring is

carried out.

It will be understood that the illustrated implant 10 achieves effective

stabilisation of the vertebrae by fusing them relative to one another. In

practice, it will frequently be preferred that the implant, and in particular the

body 12, be dimensioned and installed such that there is some distraction

of the spinous processes in order to relieve pressure on the spinal disc or

other soft tissue in the intervertebral joint.

Further stabilisation of the vertebral joint can be achieved by fixing the

elements 22.1, 22.2, 24.1 and 24.2 to the respective spinous processes by

means of laterally oriented fasteners such as screws or rivets, a typical one

of which is diagrammatically indicated by the numeral 57 in Figure 5 ,

inserted laterally through the holes 22.3, 24.3 and engaged in holes drilled

laterally into the spinous processes.

The head of each facet screw 59 locates in the countersink of the relevant

slot 36, 44 and bears against the taper 37, 45. The fact that the slots are

laterally elongate is advantageous since this enables the surgeon, after

rotating each arm to the optimum orientation, to position each facet screw

at the best location along the length of the slot in order to achieve secure

anchorage of the arms and fixation of the facet joints.

A feature of the implant 10 is the fact that the upper and lower birfurcated

ends of the body 12 are off-set from one another in a posterior-anterior

direction. This off-set is indicated in Figure 4 by the numeral 62.

Referring to Figures 7 and 8 , the provision of the off-set 62 allows upper

and lower implants 10.1 and 10.2 to be installed in close proximity to one

another to fuse upper, middle and lower vertebrae 64, 66 and 68

respectively. As shown in Figure 7, the off-set allows the lower end of the



upper implant to lie posteriorly alongside the upper end of the lower implant

without interference between the two implants. As indicated in this Figure

the upper end of the upper implant 10.1 receives the spinous process 70 of

the upper vertebra 64, the lower end of the upper implant 10.1 and the

upper end of the lower implant 10.2 both receive the spinous process 72 of

the middle vertebra and the lower end of the lower implant 10.2 receives

the spinous process 74 of the lower vertebra.

Although Figures 7 and 8 shows two implants achieving stabilisation of

three adjacent vertebrae only, it will be understood that more than three

vertebrae can be stabilised using three or more implants.

In Figure 8 , the lower facet screws have been omitted to provide an

illustration of the facets 76 of the facet joints 78 in which the facet screws

will be anchored in use.

The implant 10 has the advantage that it can be installed rapidly and simply

with very little surgical invasion of the soft tissue in the vicinity of the

implantation site.



CLAIMS

1.

A spinal implant comprising a rigid body with upper and lower receiving

formations shaped to receive spinous processes of adjacent, upper and

lower vertebrae, arms which extend laterally from the body, which are

pivotable about a posterior-anterior axis relative to the body and which are

formed with openings therein spaced laterally from the posterior-anterior

axis, and means for locking the arms relative to the body when the arms

are pivoted about the posterior-anterior axis to positions in which the

openings are aligned with the facet joints of the vertebrae so that facet

screws can be passed through the openings and engaged in the facet joints

thereby to anchor the arms relative to the vertebrae and fixate the facet

joints.

2.

A spinal implant according to claim 1 wherein the receiving formations are

bifurcated upper and lower ends of the body.

3.

A spinal implant according to claim 2 comprising laterally spaced apart

elements forming the bifurcated upper and lower ends of the body.

4 .

A spinal implant according to claim 3 wherein the spaced apart elements

have laterally extending holes therein to receive fsteners to be engaged

laterally in the spinous processes of the vertebrae.



5.

A spinal implant according to any one of the preceding claims wherein the

openings in the arms are laterally elongate slots.

6.

A spinal implant according to any one of claims 1 to 5 wherein the body has

an anteriorly facing socket therein to receive rotatably a first hollow spigot

extending posteriorly from a first of the arms, and a second of the arms has

a second, posteriorly extending, hollow spigot which is receivable rotatably

and coaxially in the first hollow spigot, whereby the first arm is rotatable

relative to the body and the second arm is rotatable relative to the first arm

and hence relative to the body.

7 .

A spinal implant according to claim 6 wherein the body has a passage

extending through it on the posterior-anterior axis, the passage opening

into the socket, and the implant includes a fastener for extending on the

posterior-anterior axis through the passage, through the first spigot and into

engagement with the second spigot thereby to draw the assembly of body

and arms together.

8 .

A spinal implant according to claim 7 wherein the fastener is a screw with a

threaded end engagable in a threaded passage in the second spigot.

9 .

A spinal implant according to any one of claims 6 to 8 wherein the socket

and spigots have cooperating tapers.



10.

A spinal implant according to claim 9 wherein the socket and spigots

cooperate in Morse taper fashion.

11.

A spinal implant according to any one of claims 1 to 10 wherein the upper

and lower receiving formations of the body are off-set from one another in a

posterior-anterior direction.

12.

A spinal implant according to claim 11 wherein the receiving formations are

off-set from one another in the posterior-anterior direction by a distance

which allows upper and lower ends of the bodies of respective upper and

lower implants to lie alongside one another in a posterior-anterior direction

when the implants are used to stabilise respective pairs of adjacent

vertebrae.

13.

A method of stabilising an upper vertebra with respect to a lower vertebra

at a vertebral site, the method comprising the steps of:

d) locating an implant according to any one of claims 1 to 12 at the

vertebral site, through a posterior incision, with spinous processes of

respective upper and lower vertebra received in the upper and lower

receiving formations of the body of the implant and with the arms of the

implant rotated relative to the body about the anterior-posterior axis to

positions in which the openings therein are aligned with the respective

facet joints;



e) passing facet screws through the openings and engaging them in the

facet joints thereby to anchor the arms relative to the vertebrae and

fixate the facet joints; and

f) locking the arms to the body either before or after step b).

14.

A method according to claim 13 comprising the further step of fixing the

receiving formations of the implant to the spinous processes of the

vertebrae.

15.

A method according to claim 14 wherein the receiving formations of the

implant include spaced apart elements forming bifurcated upper and lower

ends of the body of the implant, the elements having laterally extending

holes therein, and wherein the step of fixing the receiving formations to the

spinous processes comprises passing fasteners through these holes and

into the spinous processes.
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