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ARTIFICIAL SPINOUS PROCESS FOR THE SACRUM
AND METHODS OF USE

Background

The present application is directed to devices to mount with the sacrum, and more
specifically to devices that attach to the sacrum and provide a support for postiioning an
implant between the sacrum and fi#th lumbar vertebrae,

The spine is divided into regions that include the cervical, thoracic, lumbar, and
sacrococeygeal regions. The cervical region includes the top seven vertebrae identified as
C1-C7. The thoracic region includes the next twelve vertebrae identified as T1-T12. Fhe
lambar region inclndes five vertebrae L1-L5. The sacrococcygeal region includes nine
fused vertebrae comprising the sacrum comprising $1-85 vertebrae and four or five
rudimentary members that form the coceyx,

The sacrum is shaped like an inverted triangle with the base at the top. The sacrum
acts as a wedge between the tyo iliac bones of the pelvis and transmits the axial loading
forces of the spine to the pelvig and lower extremities, The sacrum is rotated anteriorly
with the superior endplate of the 81 vertebrae angled from about 30 to about 60 degrees in
the horizontal plane.

The S1 vertebrae includes a spinous process aligned along a ridge called the medial
sacral orest. However, the spinous process on the S1 veriebrae may not be well defined
and therefore nol adequale for supporting an implanl. One example of this dilenima is the
inability of the spinous process 1o adeguately support an interspinous process implaut

positioned between the LS and S1 gpinous processes.
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Sammary

The present application is directed to devices that mount to the sacrum and
methods of use. One embodiment of the device may include first and second anchors that
mount to the sacrign, and first and second lateral extensions coupled to the anchors to
secure the device to the sacrum. A bearing face having a width is positioned between the
lateral extensions. The face may have a height in an anterfor-posterior direction greater
than the spinous process of the sacrum. Further, the bearing face may be oriented in a
superior direction when the device is mounted to the sacrum,
An implant may be supported by the device to space the sacrum and LS vertebrae. The
implant may be an interspinous device and positioned between the L3 spinous process and

the bearing face. The implant is supported at Jeast in part on the bearing face.

Brief Description of the Drawings

Figure 1 is a rear view of a system having a base and an implant according to one
embodiment.

Figure 2 is a top view of the base fastened to the sacrum according to one
embodiment.

Figure 3 Is a perspective view itlustrating an inferior portion of a base according to
one embodiment.

Figure 4 is a perspective view illustrating a superior portion of a base according to
one embodiment,

Figure S is a perspective view of a base fastened to the sacram by & pair of anchors
according to one emnbodiment,

Figure 6 is a perspective view illustrating a superior postion of a base according to
one embodiment.

Figure 7 is a perspective view of an implant according to one embodiment.

Figure 8 is a side view of a mount according to one embodiment.

Figure 9 is a perspective view of a base according to one embuodiment.

Figure 10 is a top view of a base according to one embadiment.

Figure 11 is a perspective view of a base according to one embodiment.
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Detailed Description

The present application is direcied to a base that attaches lo the sacrum and
includes a bearing face to support an implant, Figure 1 illugtrates one embodiment having
a base 20 that attaches o the sacrum 102, A mount 22 extends posteriorly outward from
the base 20 and is sized to contact an inferior portion of an implant 50. The implant 30
extends belween the mounl 22 and the spinous process 103 of the LS vertebrae 101,

The base 20 includes the mount 22 and one or more extensions 21 as Hlusteated in Figures
2.3, and 4. Mount 22 includes a bearing face 26 that faces in a superior direction when
the base 20 is mounted fo the sacrum 102. Bearing face 26 has a height H and width W to
support the implant 50, The bearing face 26 has a height H in an anterior-posterior
direction to extend posteriorly outward from the sacrum 102 a distance to support the
implant 50, In one embodiment, the height H is greater than a height of the sacral spinous
process 105, In one embodiment, the width W of the bearing face 26 is substantially
constant along the height H. In another embodiment, the widih W varies along the heigle
H. Bearing face 26 may extend outward from the sacrum 102 at a variety of angles. In
one embodiment, the width W of the bearing face 26 is substantially equal 1o 8 width of
the L3 spinous process 103. Bearing surface 26 may be substantially planar, substantially
curved, or include a combination baving planar and curved sections,

Mount 22 further includes first and second sections 24, 25 that extend from the
begring face 26. Sections 24, 25 are positioned along lateral sides of the sacral spinous
process 105 when the base 20 is mounted to the sacrum 102, Sections 24, 26 may havea
length to extend outward and contact the sacrum 102, or may have a lesser length and be
spaced from the gacrum 102 when the bage 20 is mounted. An intermediate section 49
may extend inferiorly from the bearing face 26. Intermediate section 49 may have a width
1o extend between the first and second sections 24, 25, A recess 3] is formed on an
underside of the mount 22 and is sized to extend over the entirety or a portion of the sacral
spinous process 105, The embodiments of Figures 2, 3, and 4 illustrate the sections 24,
235, 26, 49 being substantially flat and connected together along ridges. Another
embodiment features the sections 24, 25, 26, 49 formed of a continuous curved member

with the sections not clearly definable by ridge lines. Apertures 30 may extend through
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the first and second sections 24, 25 for receiving a tether as will be described in more
detail below, Aperfures 30 may also be used for grasping the base 20 during insertion and
positioning into the patient.

A saperior edge of the bearing face 26 may include a lip 28 as iHlustrated in Figure
2. Lip 28 aligns the mount 22 on the sacrum 102, and gpecifically aligns the mount 22 on
the sacral lamina. In one embodiment, the height H of the bearing surface includes the lip
28. In one embodiment, the height H excludes the Hp 28, Lip 28 may have the same
width as the bearing face widlth W, or a different width, As iltustrated in Figures § and 3,
& notch 29 may be formed in an inferior edge of the intermediate section 49, Noteh 29 i
sized 1o accommuodate the 81 spinouws process 105 of the sacrum 102, In one embodiment,
the lip 28 and notch 29 are centered about a centerline of the bearing face 26. In one
embodiment, the centerfine of the bearing face 26 is aligned with the medial sacral crest.
One or more extensions 21 extend outward from the mount 22 to contact the face of the
sacrum 102, Extensions 21 may include one or more apertures 23 to receive an anchor 40
to connect the base 20 to the sacrum. In one embodiment as Hustrated in Figure 2,
extensions 21 have a length to position the apertures 23 at the sacrum pedicles for good
fastener fixation. In one embodiment, anchors 40 comprise a head 41 that contacts the
edaes of the aperture 23 and a shaft 42 that extends into the sacrum 102, Inone
embodiment as iHlustrated in Figure 1, extensions 21 have a superior edge that is
substantially aligned with the superior edge of the bearing face 26.

Figures 5 and 6 illustrate another embodiment of a base 20 comprising a mount 22
and extensions 21. For clarity, Figure § does not include an implant 30 mounted between
the L3 spinous process 103 and the mount 22, Mount 22 comprises first and second
sections 24, 25 that connect together at a superior face that forms the bearing face 26,
Bearing face 26 is positioned at the apex of the sections 24, 25 and is positioned on the
superior face of the sacral spinous process 105, Bearing face 26 has a height H to extend
outward from the sacrum 102 beyond the posterior edge of the sacral spinous process 103,
Sections 24, 25 extend inferiorly outward from the bearing face 26 and are positioned
along lateral edges of the spinous process 103, The sections 24, 25 further angle laterally
outward in an inferior direction giving the mowmt 22 a substantially V-shape. In one
embodiment, a height of the sections 24, 25 may be substantially equal to the height of the

bearing face 26 as illustrated 1n Figure 5. Bearing face 26 and sections 24, 25 form &
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recess 31 sized to fit over the spinous process 105, One or more apertures 30 may extend
through the one or both sections 24, 25 to receive a tether,

Extensions 21 extend outward from the first and second sections 24, 25, In the
embodiments illustrated, the extensions 21 extend from an inferior portion of the sections
24, 25, although other positions along the sections 24, 25 are also contemplated.
Extensions 21 may be fixedly attached 1o the sections 24, 25 such that rotation of the
extensions canses the mount 22 to also rotate. In another embadiment, the extensions 21
are raovably connected 1o the sections 24, 25 and rotate independently from the sections.
One or more anchors 40 gttach the extensions 21 to the sacrum 102, In this embodiment,
anchors 40 are multi-axial devices comprising a saddie 43 that includes a channel 44 for
receiving extensions 21. A threaded fastener {not illustrated) extends into an opening in
the bottom of the channel 44. The connection between the fastener and saddie 43 provides
for rotational movement of the saddle 43 1o accommodate the extensions 21 at a variety of
orientations. In one embodiment, extensions 21 have a circplar oross~-seclional shape that
movably fits within the channel 44. The inner edges of the saddle 43 are threaded to
receive a locking fastener (not illustrated) that extends over and locks the extensions 21
within the channel 44. A similar type of rotatable saddle connection is disclosed in ULS,

Patent Application Serial No. 10/870,504 titled “Orthopedic Fixation System and
Method of Use” filed on June 17, 2004, the relevant sections herein incorporated by
reference.

Tmplgnt 50 is an interspinous device sized to extend between the L3 spinous
process 103 and the mount 22. One embadiment is illustrated in Figure 7 and includes an
interspinous section 51 and outwardly-extending arms 32. Inlets 53 are formed by the
extensions 52 on each side of the interspinous section 51, In one embodinment, an inferior
surface of the inlerspinous section 51 contacts the bearing face 26 and a superior surface
contacts the LS spinous process 103. The inner edges of arms 52 may contact the first and
second sections 24, 23 providing lateral support to the implant 50. In one embodiment,
the height H of the bearing face 26 is greater than a height b of the implant 50. Thmplant 30
is constructed of a flexible material fo dampen the relative movements during flexion and
extension. Implant embodiments are disclosed in U.S. Patent Application Publication
2005/0261768 and U.S. Patent No. 6,626,944 both hereln incorporated by reference in
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their entivety. Asnother implant embodiment is the DIAM spinal stabilization device
avaitable from Meduonic Sofamor Danek of Memphis, Tennessee,

In use, the base 20 is mounted to the sacrom 102, Initially, an incision is made to
access the sactum 102 and L5 vertebrae 101, Fn one embodiment, the surface of the
sacrum 102 including the sacral spinous process 108 is contoured such that the base 20 can
be securely positioned on the sacrumy 102, This may include contouring the supetior
surface of the spinous process 105 o reduce the height, or contouring a section of the
medial sacral crest.  In another embodiment, base 20 is positioned on the sacrum 102
without contouring, |

The base 20 is positioned with the mount 22 extending outward in a posterior
direction from the sacrum 102, The recess 31 1s positioned to extend at teast partizﬁ?y over
the sacral spinous process 105. The bearing face 26 is positioned superiorly of the spinous
process 108 and adjacent to the L5 spinous process 103, The mount 22 has a height H to
extend beyond the spinous process 103 to provide & support for the implant 50, As
illustrated in Figures 1 and 2, the notch 29 on the inferior edge of the mount 22 may
extend over the spinous process 105 and the lip 28 aligns with the sacral lamina.

Once the mount 22 is situated over the sacral spinous process 103, anchors 40 connect the
extensions 21 to the sacrum 102. One or more fasteners extend into the sacrum 102 to
securely connect the base 20. In some embodiments, extensions 21 have a length to
position the shaft 42 within the laming, pedicles, sacral ala, or iiac crest of the sacrum
102,

Once the base 20 is mounted to the sacrum 102, interspinous implant 30 is inserted
between the mount 22 and L5 spinous process 103. The inferior surface of the
interspinous section 51 contacts the bearing face 26 and a superior surface faces the LS
spinous process 103, In one embodiment, the superior surface contacts the LS spinous
process 103, The inner edges of arms 52 may conlact the first and second sections 24, 23
and the lateral edges of the spinous process 103 providing lateral support to the implant
530, A tether {(not illustrated) may be used to more securely attach the tmplant S0 in
position. Tether is attached to one or more of the apertures 30 within the mount 22, and
may further extend around the spinous process 103 to maintain the implant within the

interspinous space formed between the mouat and L5 spinous process 103.
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In one embodiment, the superior surface contacts the LS spinous process 103, In another
embodiment, the L3 spinous process 103 has been replaced with an implant, In this
embodiment, the superior surface contacts the implant.

The emsbodiments of the base 20 discussed above disclose the mount 22 aund
extensions 21 constructed in a uniiary manner, Another embodiment features 3 modudar
design as Hiustrated in Figures 8 and 9 having a mount 22 that is detachable from the
extensions 21, Mount 22 includes a hook 32 extending from an inferior section that forms
a recelving area 33 sired to accommodate the extensions 21. Mount 22 further includes a
superior bearing face 26 and lateral first and second sections 24, 25, Mount 22 may
further extend outward from a base 34. Extension 21 has a shape to fit within the
recetving area 33. The mount 22 may be movable along the extension 21 in the dirvection
indicated by arrows A {o position the mount 22 and accommodate differing anatomies
between patients. A lock mechanism (not illustrated) may be associated with the mount
22 and/or extension 21 to prevent further movement once proper positioning is obtained.
Anchors 40 attach the extension 21 to sacrum 102 as previously discussed.

Figures 10 and 11 illustrate another embodiment of the base 20 having a mount 22
positioned between extensions 21. Mount 22 includes a superior bearing face 26 having a
width to support the implant 50. A slot 38 extends through the mount 22 between first and
second sections 24, 25, Each extension 21 includes a platform 36 having an enfarged
surface that aligns with a first and second section 24, 25 respectively. A member 37
extends between the platforms 36 and through the <lot 38 to attach the mount 22 to the
extensions 21, Mount 22 is vertically movable relative to the extensions 21 as indicated
by arvows B. The extent of adiustment is controlied by the length of the slot 38,

Movement of the mount 22 along the length of the slot 38 adjusts a distance
between the bearing face 26 and the LS spinous process 103, Slot 38 may further have a
width to adjust a height of the mount in a posterior direction. Quce the proper positioning
is obtained, member 37 may be locked to prevent fiusther movement. As with the other
embodiments, anchors 40 attach the base 20 o the sacrum 102,

In one embodiment, mount 22 extends posteriorly beyond the height of the sacral
spinous process 105, The mount may extend over part or an enlirety of the spinous

process 105, In another embodiment, mount 22 includes a bearing face 26 positioned on a
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superior face of the spinous process 105, In another embodiment, ali or a portion of the
spinous process 105 is removed during contouring prior to attachment of the base 20.

In one embodiment as itlustrated in Fgore 1, base 20 is mounted to the sacrum 102 ata
point relative to the S1 vertebrae. In another embodiment, base 20 is mounted to the
gacrum 102 relative 1o another vertebrae, such as the 82 vertebrae. In this embodiment,
implant 50 has a greater length to extend between the L5 spinous process 103 and the
bearing face 26 at the S2 veriebrae.

Spatially relative terms such as “under”, “below”, “lower”™, “over”, “upper”, and
the like, are nsed for ease of description to explain the positioning of one element relative
to a second element, or relative to the anatomical elements of a patient. These terms are
intended to encompass different orientations of the device in addition to different
orientations than those depicted in the figares. 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 numbers refer to like elements throughout.

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.
Fmplants 50 may have a variety of shapes depending upon the context of usage. In one
embodiment, a mid-line of the bearing face 26 is equally distanced between the extenstons
21. In one embodiment, a single extension 21 extends from the mount 22. In one
embodiment, the §1 spinous process has an initial height prior to mounting the device.
The mount 22 has g height greater than the initial height. The present embodiments are,
therefore, to be considered in all respects as iHlustrative and not restrictive, and all changes
coming within the meaning and equivalency range of the appended claims are intended to

be embraced therein.
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Claims
What is claimed is:
1. A device to provide an inferior support for an interspinous implant between an L3
vertgbrae and a spinous process of a sagrum, the device comprising:

first and second anchors mounted to the sacrum;

First and second lateral extensions coupled fo the anchors to secure the devics to
the sacrum; and

a bearing face extending belween the lateral extensions, the face having a height in
gn anterior-posterior direction greater than the spinous process of the sacrpm and oriented
in a superior direction when the device is mounted to the sacrum to support the

interspinous implant.

2 The device of claim 1, wherein a width of the bearing face is substantially constant

along the height,

3. The device of claim 1, further comprising first and second faces positioned between the
bearing face and the first and second extensions, the first and second faces and the bearing

face forming an enclosure to partially cover the SPIACUS PrOCess.

4. The device of claim 1, wherein the bearing face is fixedly connected to the first and

second extensions.

5 The device of claim 1, wherein the bearing face is movably connected to the first and

second exiensions.

6. The device of claim 1, further comprising first and second faces positioned between the
bearing face and the first and second extensions, the first and second faces connecting

together at the beating face to form a V-shape.

7 The device of claim 1, wherein a mid-line of the bearing face is equally distanced

between the first and second lateral extensions.



WO 2007/089975 PCT/US2007/060571

10

8. A device to provide an infecior support for an interspinous implant between an L3 and
S1 vertebra, the device comprising:

first and second extensions sized to extend along a posterior face of the S1
vertebrae, the first extension positioned on a first lateral side of a 51 spinous process and
the second extension positioned on a second lateral side of the S1 spinous process when
the device is mounted to the S1 vertebrag; and

a mount extending between the Iateral extensions and having a bearing face
positioned superior to the 81 spinous process and exten ding outward in a posterior
direction beyond the S1 spinous process when the device is mounted to the 81 vertebrae to

support the interspinous implant.

9. The device of claim 8, wherein the mount further comprises latera] sidewalls extending
from the bearing face in an inferior direction when the device is mounted to the 81

vertebrae 1o extend along lateral sides of the spinous process.

10. The device of claim 8, wherein the bearing face has a substantially constant width

along a height of the face.

11, The device of claim 8, further comprising first and second faces positioned between
the bearing face and the first and second extensions, the first and second faces and the

bearing face forming an enclosure to partially cover the S1 spinous process.

12, The device of claim 8, wherein the mount is sized to extend bevond an inttial height

of the S1 spinous process.

13. A device to provide an inferior support for an interspinons implant between an Ls
vertebrae and a spinous process of a sacrum, the device comprising:

first and second anchors;

first and second lateral extensions coupled to the anchors to secure the device fo

the sacrom; and
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a mount disposed between the extensions and having a recess to receive the

spinous process, the mount including a superior bearing face to support the interspinous

implant.

14, The device of claim I3, wherein the mount is substaniially Veshaped with first and
second sidewalls extending along lateral sides of the spinous process and the bearnng face
positioned at an apex of the sidewalls and extending along a superior side of the spinous

process when the device is attached to the sacrom.

15. The device of claim 13, further comprising an aperture positioned within the mount 1o

receive a tether to secure the device to the sacram.

16. The device of claim 13, wherein a midpoint of the bearing face is equally distanced

between the first and second lateral exiensions.

17. The device of claim 13, wherein the recess has anterior and posterior surfaces, the
amterior surface defining an underside recess to receive the spinous process, the posterior

surface including the superior bearing face disposed superior to the recess.

18. A system to space apart an L5 vertebrae and a sacrum, the system comprising:

a support member that attaches to the sacriun comprising a bearing face that aligns
with a midline of the sacrum and having a height fo extend posteriorly cutward from the
sacrum; and

an interspinous implant sized to extend between the LS vertebrae and the sacrum,
the interspinous implant having & first surface that contacts the bearing face of the support

member and a second surface that Taces an inferior surface of the L3 vertebrae.

19, The system of claim 18, wherein the support member further comprises laterat
extensions connected with the bearing face and configured 1o receive anchors to attach the

support member to the sacrum.
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20. The system of claim 18, wherein the interspinous implant further includes first and
second extensions that extend cutward beyond the first surface, the first extension
contacting a first sidewall of the intergpinous implant and the second extension contacting

a second sidewall of the interspinous implant.

21. The system of claim 18, wherein the implant has a smaller width than the bearing

face.

22, The system of claim 18, wherein the interspinious implant is sized to contact the LS
verlebrae and the support member, the first surface contacts the bearing face of the support
member and the second surface contacts the inferior surface of the spinous process of the

1.5 veriebrae.

23, A svster to space apart an L§ vertebrae and a sacrum, the system comprising:

a base having a mount and an extension, the mount having a bearing face having a
height in a posterior direction greater than the spinous process of the sacrum and onented
in a superior direction when the device is mounted 1o the sacrum, the extenston extending
from a lateral side of the mount and configured to recetve an anchor to secure the base to
the sacnun; and

an interspinous implant baving a first surface that contacts the bearing face and a
second surface that contacts g spinous process of the L5 vertebrae, & width of the

interspinous implant being less than the bearing face.

24. The device of claim 23, wherein a width of the bearing face is substantially constant

along the height.

25. The device of claim 23, further comprising a face positioned between the bearing face
and the extension, the face and the bearing face forming an enclosure to partially cover the

spinous process of the sacrum.

26. The device of claim 23, wherein the bearing face is fixedly connected to the

extension.
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27. The device of claim 23, wherein the bearing face is movably connected to the

extension.
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