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MULTI-LEVEL INTERSPINOUS IMPLANTS AND METHODS OF USE

Background

A significant portion of the population will experience back pain at some point

in their lives resulting from a spinal condition. The pain may range from general

discomfort to disabling pain that immobilizes the individual. Back pain may result from a

trauma to the spine, be caused by the natural aging process, or may be the result of a

degenerative disease or condition.

Procedures to remedy back problems sometimes include insertion of implants

over multiple spinal levels. The procedures may insert multiple implants each configured

for placement at one of the spinal levels. The anatomy of the vertebral members that form

the spine dictate the dimensions and physical characteristics of each of the implants. In

some instances, a first spinal level may include vertebral members that provide a secure

anchor for a first implant. However, the vertebral members at a second spinal level may

not provide a secure anchor for a second implant. Therefore, this second implant may not

be properly positioned at the second spinal level, or the second implant may be prone to

move after it is implanted in the patient.

One application of a multi-level procedure is the treatment of spinal stenosis at

the L4/L5 and L5/S1 levels. Treatment of spinal stenosis at these spinal levels may

include placement of multiple interspinous implants. The anatomy of most patients

provides for a secure anchor of an interspinous implant at the L4/L5 level. However, there

is a large variation in the S1 spinous process in the general population. Many patients do

not have a prominent S1 spinous process that provides a secure anchor for an interspinous

implant at the L5/S1 level. Therefore, it would be advantageous for a multi-level

procedure to utilize a secure implant at one spinal level to secure a second implant at a

second spinal level to secure the second implant in the proper location and prevent

unwanted movement of the second implant.



Summary

The present application is directed to multi-level interspinous implants and

methods of using the implants. The implants generally include a first member for

placement in a first interspinous space, a second member for placement in a second

interspinous space. A connector extends from one of the members and is sized to fit in a

slot in the other member. Each of the first and second members may include a distal wing,

a body, and a proximal wing. The members may also be positioned in a closed orientation

for insertion into the patient with the distal wings aligned with the bodies to provide a

reduced profile that facilitates passage of the distal wings through the interspinous space

and placement of the bodies within the interspinous space. The members may also be

positioned in a deployed orientation with the distal and proximal wings of each member

extending outward along laterals sides of respective spinous processes. The connector

may extend outward from a proximal wing of one of the members and away from the

other member when that member is in the closed orientation. The connector may be

rotated and inserted into the slot where it is secured when that member from which is

extends is moved to the deployed orientation.

The various aspects of the various embodiments may be used alone or in any

combination, as is desired.

Brief Description of the Drawings

Figure 1 is a schematic view of an interspinous support implant according to

one embodiment.

Figure 2 perspective view of a multi-level interspinous implant positioned

within a patient according to one embodiment.

Figure 3 is an exploded perspective view of a first member according to one

embodiment.

Figure 4 is a perspective view of a first member in a closed orientation

according to one embodiment.

Figure 5 is a perspective view of a first member in a deployed orientation

according to one embodiment.



Figure 6 is a top view of a first member in a deployed orientation according to

one embodiment.

Figure 7 is an exploded perspective view of a second member according to one

embodiment.

Figure 8 is a perspective view of a second member in a closed orientation

according to one embodiment.

Figure 9 is a perspective view of a second member in a deployed orientation

according to one embodiment.

Figure 10 is a top view of a second member in a deployed orientation

according to one embodiment.

Figure 11 is a perspective view of an implant being positioned within a patient

with first and second members positioned in interspinous spaces according to one

embodiment.

Detailed Description

The present application is directed to multi-level interspinous implants and

methods for treating vertebral members over multiple spinal levels. Figure 1 illustrates a

schematic diagram of an interspinous support implant 10 that treats vertebral members at

multiple spinal levels. The implant 10 includes a first member 20, a second member 40,

and a connector 60. The first member 20 is positioned in a superior interspinous space

101 formed between spinous processes 102, 104. The second member 40 is positioned in

an inferior interspinous space 103 formed between spinous process 104, 106. The

connector extends outward from one of the members 20, 40 and is secured to the other

member 20, 40. The members 20, 40 may be configured in a closed orientation with a

reduced profile to facilitate insertion into the patient. After insertion and positioning in the

interspinous spaces 101, 103, the members 20, 40 may be moved to an enlarged deployed

orientation. The implant 10 may further configured for unilateral insertion into the patient

without requiring distraction of tissue on the contralateral side.

Figure 2 illustrates the implant 10 implanted in a patient with the first member

20 extending in the L4/L5 interspinous space 101 and the second member 40 extending in



the L5/S1 interspinous space 103. The first member 20 anchors the second member 40

through the connector 60 to position and/or prevent movement of the second member 40.

The connector 60 particularly prevents inferior migration of the second member 40 which

may be prevalent in other devices because of the size of the Sl spinous process 115.

The first member 20 generally includes a distal wing 21, body 23, and a

proximal wing 27 as illustrated in Figures 3-6. The distal wing 2 1 may include a tapered

section that forms a pointed leading end 22. The shape facilitates insertion into and

through the interspinous space 101.

The body 23 is sized to fit within the interspinous space 101 with the opposing

sides 25, 26 contacting against the spinous processes 113, 114. In the illustrated

embodiment, the body 23 includes an oval cross-sectional shape. An aperture 24 extends

through the body 23 and may be positioned away from a longitudinal axis C of the body

23. The body 23 may be formed of a compressible material, or wrapped in a compressible

material to provide a move secure contact against the spinous processes 113, 114.

The proximal wing 27 is positioned on an opposite side of the body 23 from the

distal wing 2 1. The proximal wing 27 includes an extension 28 that extends outward from

an inner face 32. The extension 28 includes a length to extend through the aperture 24 in

the body 23 and connect to the distal wing 2 1. The extension 28 may include a width

sized relative to the aperture 24 for the extension 28 to rotate within the aperture 24

without causing rotation of the body 23. In one embodiment, the end of the extension 28

is threaded to engage with threads in a cavity that extends into an inner face 33 of the

distal wing 2 1. The end of the extension 28 may also be connected to the distal wing 2 1

by other means, including but not limited to press fit, welding, adhesive, and mechanical

fasteners. The extension 28 may connect to the distal wing 2 1 at a point away from a mid

point of the distal wing 2 1.

The proximal wing 27 also includes a first cavity 29 and a second cavity 30.

The first cavity 29 extends into the proximal wing 27 from a first direction, and the second

cavity 30 extends in from a second direction. The cavities 29, 30 are in communication

within an interior of the proximal wing 27. The second cavity 30 may be threaded to

receive a setscrew 31 for securing the connector 60 as will be explained below.



The first member 20 is adjustable from a closed orientation as illustrated in

Figure 4 to a deployed orientation as illustrated in Figures 5 and 6 . In the closed

orientation, the distal wing 2 1 and body 23 are aligned to form a reduced profile that

facilitates insertion into the patient. The distal wing 2 1 may include a maximum cross-

sectional profile that is larger than or equal to the body 23. In the illustrated embodiment,

both include an oval cross-sectional shape and form an overall bullet shape with the

tapered end of the distal wing 2 1 forming an insertion path that is utilized by the body 23

during insertion into the interspinous space 101. In this embodiment, the body 23 and

inner end of the distal wing 2 1 each include a shape with a major axis and a minor axis. In

the closed orientation, the distal wing 2 1 and body 23 are oriented with these axes being

substantially aligned in the same direction.

The deployed orientation as illustrated in Figures 5 and 6 includes both the

distal and proximal wings 21, 27 rotated to different alignments relative to the body 23.

The distal wing 2 1 is rotated with the major axis at a non-parallel alignment relative to the

major axis of the body 23. A first side 34 of the distal wing extends outward beyond the

side 26 of the body 23. The section of the inner face 33 that extends outward beyond the

side 26 is positioned along the lateral side of the spinous process 113. Further, the

proximal wing 27 extends outward beyond the side 26 of the body 23 to be positioned

along an opposite lateral side of the spinous process 113. The face 33 of the distal wing

2 1 and the face 32 of the proximal wing 27 are each positioned towards the spinous

process 113. The body 23 is positioned in the interspinous space 101 and the side 26

contacts against an inferior side of the spinous process 113, and the opposing side 25 of

the body 26 contacts against a superior side of the inferior spinous process 114. As best

illustrated in Figure 6, the side 25 may be positioned beyond the inferior sides of the distal

and proximal wings 21, 27 such that the contact with the inferior spinous process 114 is

limited to the body 23.

The second member 40 includes many of the same elements as the first

member 20. As illustrated in Figures 7-10, the second member 40 generally includes a

distal wing 41, body 43, and a proximal wing 47. The distal wing 4 1 may include a

tapered section that forms a pointed leading end 42. The distal wing 4 1 further includes an

elongated cross-sectional shape with opposing sides 54, 55 located along a major axis.



The body 43 is sized to fit within the interspinous space 103. An aperture 44

extends through the body 43 and may be positioned away from a longitudinal axis X. The

body 23 may be formed of a compressible material, or wrapped in a compressible material

to provide a move secure contact against the spinous processes 114, 115.

The proximal wing 47 is positioned on an opposite side of the body 43 from the

distal wing 42. The proximal wing 47 includes an extension 48 that extends outward from

an inner face 52. The extension 48 includes a length to extend through the aperture 44 and

connect to the distal wing 4 1. The end of the extension 48 may be threaded to engage with

threads in an aperture that extends into an inner face 53 of the distal wing 4 1. The end of

the extension 48 may also be connected to the distal wing 4 1 by other means, including

but not limited to press fit, welding, adhesive, and mechanical fasteners. The extension 48

may be connected at a point on the inner face 53 at a point away from a mid point of the

distal wing 4 1. The width of the extension 48 relative to the aperture 44 allows for the

extension 48 to rotate without causing rotation of the body 43.

The proximal wing 47 also includes a slot 49 sized to receive the connector 60.

The slot 49 extends into the posterior side of the proximal wing 47 and at least one of the

superior and inferior sides. The slot 49 includes a bottom wall 51 positioned within the

interior of the proximal wing 47. Slot 49 may also include a threaded enlarged portion 50

that is wider than the adjacent areas to receive a setscrew as will be explained below.

As with the first member 20, the second member 40 is adjustable from a closed

orientation as illustrated in Figure 8 to a deployed orientation as illustrated in Figures 9

and 10. In the closed orientation, the distal wing 4 1 and body 43 are aligned to form a

reduced profile that facilitates insertion into the patient as explained above for the first

member 20. The body 43 and inner end of the distal wing 4 1 may each include a shape

with a major axis and a minor axis with the major axes extending in the same directions in

the closed orientation.

The deployed orientation as illustrated in Figures 9 and 10 includes both the

distal and proximal wings 41, 47 rotated to different alignments relative to the body 43.

As explained above for the first member 20, the distal wing 4 1 is rotated with the major

axis at a non-parallel alignment relative to the major axis of the body 43. A first side 54 of

the distal wing extends outward beyond the side 46 of the body 43. The section of the



distal wing 4 1 that extends outward beyond the side 46 is positioned along a first lateral

side of the spinous process 114, and the section of the proximal wing 47 that extends

outward beyond the side 46 is positioned along a second lateral side of the spinous process

114 to prevent lateral movement of the second member 40. The body 43 is positioned

with side 46 contacting against an inferior side of the spinous process 113, and the

opposing side 45 contacting against a superior side of the spinous process 115. As best

illustrated in Figure 10, the side 45 may be positioned beyond the inferior sides of the

distal and proximal wings 41, 47 in the inferior direction such that the contact with the

inferior spinous process 115 is limited to the body 43.

The connector 60 functions to connect the first and second members 20, 40.

As best illustrated in Figure 3, the connector 60 is substantially straight and includes a first

end 6 1 with a rounded head and a second end 62. The rounded first end 6 1 is positioned

within the proximal wing 27 and causes the connector 60 to be movable within a conical

sweep outward from the proximal wing 27. The connector 60 may include other shapes

and configurations, including a curved shape, and the first end 6 1 without a rounded head.

A retaining clip 63 may attach to the proximal wing 27 to retain the rounded first end 6 1

with the proximal wing 27. The retaining clip 63 includes an aperture with a width larger

than the second end 62 and smaller than the rounded head. The retaining clip 63 is

attached to the proximal wing 27 to retain the rounded end 6 1 to the proximal wing 27.

The retaining clip 63 may also prevent the connector 60 from moving outward away from

the proximal wing 27. The connector 60 may be connected to the proximal wing 27

before or after insertion into the patient.

Figures 2 and 11 include a process of implanting the implant 10 into a patient.

In this process, the first member 20 and second member 40 are separate when inserted into

the patient. Each of the members 20, 40 are placed in their closed orientations to facilitate

unilateral insertion. The distal wing 2 1 includes a tapered shape to ease the insertion, and

the body 23 is positioned within the profile of the distal wing 2 1. The height of the distal

wing 2 1 in the closed orientation allows the distal wing 2 1 to pass through the interspinous

space 101 and be positioned on the far lateral side of the interspinous space 101. The

distal wing 2 1 may or may not extend outward beyond the superior side 26 of the body 23

in the closed orientation.



The body 23 follows the distal wing 2 1 and moves through the patient and is

positioned within the L4/L5 interspinous space 101 . The height of the body 23 may result

in contact against an inferior side of the L4 spinous process 110 and against a superior side

of the L5 spinous process 111. This contact may occur during the insertion into the

patient, or may result after insertion with the surgeon rotating or otherwise positioning the

body 23 within the interspinous space 101.

The proximal wing 27 does not pass through the interspinous space 101 and

therefore may not include a reduced profile in the closed orientation. The proximal wing

27 is positioned on the near lateral side of the interspinous space 101. The proximal wing

27 may or may not extend outward above a superior side of the body 23 in the closed

orientation.

The connector 60 is connected to the proximal wing 27 and extends outward in

a posterior direction when the implant 10 is in the closed orientation. The connector 60

may be connected to the proximal wing 27 prior to or after insertion of the first member 20

into the patient.

The second member 40 is placed in the closed orientation and inserted in the

L5/S1 interspinous space 103. The tapered shape of the distal wing 4 1 facilitates insertion

into the patient and is sized to pass through the interspinous space 103 and be positioned

on the far lateral side. The body 43 may fit within the profile of the distal wing 4 1 and

follow into the space 103. The height of the body 43 may provide for contact with the

inferior side of the L5 spinous process 114 and the superior side of the Sl spinous process

115 during initial insertion in the patient. Alternatively, the surgeon may rotate or

otherwise position the body 43 after insertion to provide this contact. In cases where the

Sl spinous process 115 is not prominent, the body 43 may contact the posterior portion of

the Sl vertebral member 112. The proximal wing 47 does not move through the

interspinous space 103 and therefore may not be positioned in the profile of the body 43

and/or the distal wing 4 1 in the closed orientation.

Figure 2 illustrates the procedure with the superior and second members 20, 40

after being moved to the deployed orientations. Movement of the second member 40

includes the surgeon applying a rotational force to the proximal wing 47. This force

rotates the proximal wing 47 and aligns the slot 49 along the posterior side and the



superior side of the proximal wing 47. The proximal wing 47 also extends outward

beyond a superior side of the body 43 with the inner face 52 facing towards the lateral side

of the L5 spinous process 114. The amount of rotation between the closed and deployed

orientations may vary. One embodiment includes rotation of about 90°. The first and

second members 20, 40 may include the same or different amounts of rotation between the

closed and deployed orientations.

Rotation of the proximal wing 47 also rotates the distal wing 4 1 because the

distal wing 4 1 is connected to the proximal wing 47 by the extension 48 (Figure 7). The

distal wing 4 1 extends outward beyond the superior side 46 of the body 43 with the inner

face 53 facing towards the lateral side of the L5 spinous process.

The wings 41, 47 control the extent of lateral movement of the second member 40. One or

both of the wings 41, 47 may extend outward beyond the superior side 46 of the body 43

in the closed orientation. These wings 41, 47 now extend farther outward from the

superior side 46 in the deployed orientation.

For the first member 20, movement to the deployed orientation may occur by

the surgeon applying a rotational force to the connector 60 or directly to the proximal wing

27. Rotation of the proximal wing 27 further causes rotation of the connected extension

28 (Figure 3) and the distal wing 2 1. This force does not rotate the body 23 because the

extension 28 extends through and can rotate in the aperture 24 (Figure 3).

Rotation further moves the connector 60 into the slot 49 in the proximal wing 47 of the

second member 40. The length of the connector 60 may position the second end 62 within

proximal wing 47, or on a far side opposite from the first member 20.

Once the connector 60 is positioned within the slot 49, a set screw 65 secures

the connector 60 to the proximal wing 47. The set screw 65 may fit within the threaded

enlarged section 50 of the slot 49. The set screw 65 may apply a force to maintain the

connector 60 against the bottom wall 51 of the slot 49. Further, the set screw 31 may be

tightened onto the second cavity 30 in the proximal wing 27. The set screw 31 contacts

against the rounded head to further maintain the position of the connector 60.

Once the connector 60 is secured, the implant 10 may be further positioned by the surgeon

as necessary. At this time, the implant 10 is securely connected together and is moved as a

single unit



As illustrated in Figures 2 and 11, the implant 10 may be inserted with a

unilateral approach with distraction necessary on just the first lateral side of the spine.

The implant 10 is implanted without requiring distraction of tissue on the second lateral

side of the spine.

The method described above includes the implant 10 implanted into the patient with the

first and second members 20, 40 being separately implanted and then connected together

with the connector 60. Another procedure includes the members 20, 40 being connected

together with the connector 60 prior to being implanted into the patient. The entire

implant 10 is then inserted together into the patient with the various elements being placed

within the appropriate interspinous spaces. In this procedure, the members 20, 40 may be

placed in the deployed orientations prior to insertion into the patient.

The procedure described in Figures 2 and 11 include the connector 60

connected to the first member 20 and positioned within a slot 49 in the second member 40.

The implant 10 may also include the connector 60 connected to and extending outward

from the second member 40 and positioned within a receiver in the first member 20.

Further, the member 20 may be positioned inferiorly from the member 40.

The procedure described above includes positioning the implant 10 at the L4-

Sl levels of the spine. This facilitates positioning of the second member 40 in the L5/S1

interspinous space 103 because of the anatomical issues with the Sl spinous process 115.

The implant 10 may also be positioned at different levels of the spine as necessary to treat

a spinal defect. Applications may also include other levels of the lumbar region, and also

levels of the cervical and thoracic regions.

The superior and second members 20, 40 may include a common construction

each with distal wings, bodies, and proximal wings. The shapes and sizes of the elements

of the members 20, 40 may vary because of the positioning at different spinal levels. In

one embodiment, the distal wings and bodies of the members 20, 40 are substantially

identical.

The implants 10 may be implanted within a living patient for the treatment of

various spinal disorders. The implant 10 may also be implanted in a non-living situation,

such as within a cadaver, model, and the like. The non-living situation may be for one or

more of testing, training, and demonstration purposes.



The elements of the implant 10 are positioned in the patient to contact against

the various vertebral members. This contact may include direct contact with the implant

actually touching the vertebral members, and may also include indirect contact with the

implant 10 actually touching the surrounding ligaments and tissue. In both instances, the

implant 10 includes a similar effectiveness for treating the spinal disorder for which it was

implanted.

The first and second members 20, 40 may be positioned at immediately

adjacent spinal levels. For example, the first member 20 may be positioned in the L2/L3

interspinous space and the second member 40 may be positioned in the L3/L4 interspinous

space. Additionally, the members 20, 40 may be spaced apart at more distant spinal levels

(e.g., first member 20 at L1/L2 and second member 40 at L4/L5). The spacing may be

controlled by the size and shape of the connector 60. In the more distant spacing contexts,

the immediate vertebral members may still remain in the patient, or one or more may be

removed fro the patient.

The first member 20 may also be used as a stand alone device. The connector

60 that extends outward from the proximal wing 27 may be used to maintain the lateral

position of the member 20 within the patient. The stand alone first member 20 may be

used at various locations along the spine.

The term "distal" is generally defined as in the direction of the patient, or away

from a user of a implant. Conversely, "proximal" generally means away from the patient,

or toward the user. Spatially relative terms such as "under", "below", "lower", "over",

"upper", and the like, are used for ease of description to explain the positioning of one

element relative to a second element. These terms are intended to encompass different

orientations of the implant in addition to different orientations than those depicted in the

figures. Further, terms such as "first", "second", and the like, are also used to describe

various elements, regions, sections, etc and are also not intended to be limiting. Like

terms refer to like elements throughout the description.

As used herein, the terms "having", "containing", "including", "comprising"

and the like are open ended terms that indicate the presence of stated elements or features,

but do not preclude additional elements or features. The articles "a", "an" and "the" are



intended to include the plural as well as the singular, unless the context clearly indicates

otherwise.

The present invention may be carried out in other specific ways than those

herein set forth without departing from the scope and essential characteristics of the

invention. The present embodiments are, therefore, to be considered in all respects as

illustrative and not restrictive, and all changes coming within the meaning and equivalency

range of the appended claims are intended to be embraced therein.



CLAIMS:

1. A multi-level interspinous implant comprising:

first and second members that each include a body positioned between a distal

wing and a proximal wing, the bodies each including a superior side and an inferior side,

the distal and proximal wings of the first member being connected together by a first

extension that extends through the first member body and the distal and proximal wings of

the second member being connected together by a second extension that extends through

the second member body, the first and second members being individually rotatable from

a closed orientation with the distal wing aligned with the body and a deployed orientation

with both the distal and proximal wings extending outward beyond the superior side of the

body to maintain a lateral position of the members;

a connector with an elongated length and first and second ends, the first end

connected to the proximal wing of the first member and the second end positioned away

from the proximal wing of the first member;

a slot that extends into the proximal wing of the second member and includes a

width to receive the connector, the slot positioned in a posterior side and at least one of the

superior and inferior sides of the proximal wing of the second member when the second

member is in the deployed orientation;

the connector extending outward in a posterior direction from the proximal wing of

the first member and away from the second member when the first member is in the closed

orientation, and positioned in the slot when the first member is in the deployed orientation.

2 . The implant of claim 1, wherein the proximal wing of the first member includes a first

cavity on a first side sized to receive the first end of the connector and a second cavity on a

second side that is in communication with the first cavity.

3 . The implant of claim 1, wherein a trailing end of the distal wing and the body of the

first member each include an elongated shape with a major axis and a minor axis, the

major axes being parallel when the first member is in the closed orientation and are non-

parallel when the first member is in the deployed orientation.



4 . The implant of claim 1, wherein the distal wings and the bodies of the first and second

members are substantially identical.

5 . The implant of claim 1, wherein the first body includes a first aperture through which

the first extension extends and the second body includes a second aperture through which

the second extension extends, the apertures being sized for the extensions to rotate in the

bodies when the members move from the closed orientation to the open orientation

without rotating the bodies.

6 . The implant of claim 1, wherein the connector extends outward from an inferior side of

the first member when the first member is in the deployed orientation.

7 . The implant of claim 1, wherein the distal wings of the members extend outward

beyond the superior sides of the bodies when the members are in the closed orientations.

8. The implant of claim 2, wherein the connector includes a round head at a first end

positioned in the cavity in the proximal wing of the first member, the round head and the

cavity sized for the connector to be pivotally connected to the proximal wing of the first

member.

9 . The implant of claim 8, further comprising a second cavity that extends into the

proximal wing of the first member from a different direction than the cavity, the second

cavity and the cavity being in communication in the proximal wing of the first member.

10. The implant of claim 1, wherein the first extension of the proximal wing of the first

member extends through the first member body along a line that is offset from a

longitudinal axis of the first member body.

11. The implant of claim 1, wherein the distal wing of the first member and the first

member body each include an elongated shape with a major axis and a minor axis, the



major axes being parallel when the first member is in the closed orientation and are non-

parallel when the first member is in the deployed orientation.
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