
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
9 July 2009 (09.07.2009) PCT WO 2009/086397 A2

(51) International Patent Classification: (74) Agent: SPENCE, Christopher, W.; Fulbright & Jaworski
A61B 17/70 (2006.01) A61B 17/88 (2006.01) L.L.P., Suite 2400, 600 Congress Ave., Austin, TX 78701
A61B 17/84 (2006.01) (US).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/US2008/088196 kind of national protection available): AE, AG, AL, AM,
AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,

(22) International Filing Date: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

23 December 2008 (23.12.2008) EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,

(25) Filing Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY,MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,

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

(30) Priority Data:
61/017,336 28 December 2007 (28.12.2007) US (84) Designated States (unless otherwise indicated, for every
61/023,327 24 January 2008 (24.01.2008) US kind of regional protection available): ARIPO (BW, GH,
61/104,199 9 October 2008 (09.10.2008) US GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
61/108,368 24 October 2008 (24. 10.2008) US ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
(71) Applicant (for all designated States except US): OS- FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,

TEOMED SPINE, INC. [US/US]; 3885 Arapaho Road, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
Addison, TX 75001 (US). CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and Published:
(75) Inventors/Applicants (for US only): GORDON, Charles — without international search report and to be republished

[US/US]. DEATON, James, E. [US/US]. upon receipt of that report

(54) Title: BONE TISSUE FIXATION DEVICE AND METHOD

(57) Abstract: Systems, methods, and kits incorporating a clamp for securing to bone tissue. The clamp includes gripping members
to secure the clamp to the bone tissue without the use of screws. The clamp may be used to treat spinal conditions, and may be secured
to the spinous process of vertebrae. Systems, methods and kits can incorporate a fusion member configured to fuse between adjacent
spinous processes.



DESCRIPTION

BONE TISSUE FIXATION DEVICE AND METHOD

RELATED APPLICATIONS

This application claims priority to, and incorporates by reference, each of the

following applications: U.S. Provisional Patent Application 61/017,336 filed December 28,

2007; U.S. Provisional Patent Application 61/023,327 filed January 24, 2008; U.S.

Provisional Patent Application 61/104,199 filed October 9, 2008; and U.S. Provisional Patent

Application 61/108368 filed October 24, 2008.

BACKGROUND INFORMATION

Field of the Invention

Exemplary embodiments of the present disclosure comprise a devices that can be

secured to bone tissue and methods of securing the devices. In specific exemplary

embodiments, a device may be secured to a spinous process of a vertebra. In other exemplary

embodiments, a device may be secured to a calvarial flap or other bone tissue.

Description of Related Art

The pedicle screw is a common medical device currently used to attach components to

a patient's vertebrae. While providing a stable platform to attach components to vertebrae,

the pedicle screw has inherent drawbacks in its use. Such drawbacks include the difficulty in

accessing the portion of the vertebrae needed to insert the pedicle screw. In addition, there

are risks of serious injuries to the patient when using a pedicle screw to penetrate a vertebra in

a region close to the nerves of the spinal cord.

Systems and methods for treatment for various spinal conditions have been disclosed

in U.S. Patent Nos. 5,645,599 and 6,440,169, incorporated herein by reference. Additional

systems and methods of treatment have been disclosed in "Interspinous Process

Decompression for Neurogenic Intermittent Claudication Secondary to Degenerative Lumbar

Spinal Stenosis", Global Surgery - Future Directions 2005 by Patrick Simons, also

incorporated herein by reference.



SUMMARY

Exemplary embodiments of the present disclosure provide novel systems, kits, and

methods for securing medical devices to bones for use in treatment of spinal conditions and

other medical conditions where securement to bone tissue is needed.

Certain exemplary embodiments comprise a system having a first clamp comprising: a

first side; a second side; a coupling portion coupling the first side to the second side; an open

space between the first and second side; and a plurality of gripping members disposed on at

least one of the first and second side. Other embodiments include a second clamp

comprising: a first side; a second side; a coupling portion coupling the first side to the second

side; an open space between the first and second side; and a plurality of gripping members

disposed on at least one of the first and second side. In certain embodiments, the first clamp

and the second clamp may further comprise a receiving member and/or a coupling member

disposed between a receiving member of the first clamp and a receiving member of the

second clamp.

In certain embodiments, a clamp may comprise gripping members that comprise

projections directed toward the open space. The clamp may be configured to allow a foreign

object to be inserted into the open space. The clamp may be configured to exert a

compressive force on the foreign object in certain embodiments, and a cross-section of the

first clamp may be generally U-shaped. The first side and the second side of a clamp may be

comprised of a unitary piece. In particular embodiments, the first side comprises a first end

portion distal from the coupling portion; the second side comprises a second end portion

distal from the coupling portion; and the first side and the second side are angled towards

each other so that the first end portion is proximal to the second end portion.

In specific exemplary embodiments, the plurality of gripping members may be

comprised of indentations in the first side and the second side. Certain embodiments may

comprise a first clamp configured for affixation to a spinous process of a first vertebra and a

second clamp configured for affixation to a spinous process of a second vertebra. In specific

embodiments, the first clamp may be configured for affixation to a first face of the spinous

process of the first vertebra and the second clamp may be configured for affixation to a

second face of the spinous process of the second vertebra, and the first face may be opposing

the second face. Certain exemplary embodiments may further comprise a coupling member



disposed between a receiving member of the first clamp and a receiving member of the

second clamp, thereby providing segmental fixation of the first vertebrae and the second

vertebrae. In certain embodiments, the coupling member and/or the receiving member may

comprise a threaded portion or a socket.

In specific embodiments, a system includes a clamp configured for affixation to a

spinous process of a first vertebra and for affixation to a spinous process of a second vertebra.

In other specific embodiments, the clamp may be configured for securement to a calvarial

flap, soft tissue, across a joint such as a metatarsophalangeal articulation, across a long bone

such as a humeral fracture, or across a small bone in a hand or foot. In specific embodiments,

a clamp may comprise an extension configured to couple to a securement device secured to a

cranium. In still more specific embodiments, the securement device may be a screw.

In certain embodiments, the first and second side of the clamp are part of first and

second side portions that each have a U-shaped cross section. In specific embodiments, the

first and second side portions have an aperture, and in certain embodiments the aperture is

multi-faceted. In exemplary embodiments, the coupling portion of the clamp is coupled to a

top portion that extends into a space between the sides. In certain embodiments, the coupling

portion is coupled to a pair of end portions that extend into a space between the sides.

Exemplary embodiments can also include a kit comprising a plurality of clamps and a

plurality of coupling members configured to couple a first clamp to a second clamp. In

certain embodiments, a first coupling member comprises an elongate rigid rod and a second

coupling member comprises a first end, a second end, and a biasing member. Specific

embodiments may also a third coupling member that comprises a dampener. In certain

embodiments, the biasing member can be configured to bias the first end of the second

coupling member towards the second end of the second coupling member when a tensile

force is placed on the second coupling member. In specific embodiments, the biasing

member is configured to bias the first end of the second coupling member away from the

second end of the second coupling member when a compressive force is placed on the second

coupling member.

Certain exemplary embodiments may also comprise a method of treating a spinal

condition. The method may comprise securing a first clamp to a first spinous process of a

first vertebra, and securing a securement device to a second vertebra. The method may also



comprise coupling the first clamp to the securement device via a coupling member. In certain

embodiments, the securement device is a second clamp and/or the coupling member

comprises a rigid rod. In exemplary embodiments, the coupling member comprises a biasing

member and/or a dampener. Specific embodiments comprise securing a first clamp to a first

spinous process of a first vertebra comprises the use of cement, epoxy, banding, or small

screws.

Exemplary embodiments may also include a system comprising: a first anchor

structure; a second anchor structure; a fusion member disposed between the first anchor

structure and the second anchor structure; and a tension member configured to apply tension

between the first anchor structure and the second anchor structure. In certain embodiments,

the fusion member is configured to be compressed between a first spinous process and a

second spinous process during use. In specific embodiments, the fusion member comprises a

bone allograft. In particular embodiments, the fusion member comprises a cage defining a

volume, and in specific embodiment the fusion member further comprises a bone fragment

disposed on the interior of the volume. In exemplary embodiments, the first anchor structure

and the second anchor structure further comprise a cap configured to engage a bone structure.

In certain embodiments, the first anchor structure and the second anchor structure

further each comprise an gripping member configured to attach the first anchor structure and

the second anchor structure to a bone structure. In specific embodiments, the tension member

further comprises a cable having a first end and a second end, the first end coupled to the first

anchor structure and the second end coupled to the second anchor structure. Certain

embodiments also comprise an alignment member coupled to the fusion member, where the

alignment member is configured to align the fusion member between the first anchor member

and the second anchor member. Particular embodiments also comprise a fastener configured

to fasten the tension member to the first anchor structure and to the second anchor structure.

Other embodiments include a method comprising: positioning a fusion member in an

interspinous space between a first spinous process and a second spinous process; and fusing

the fusion member to the first spinous process and the second spinous process. Certain

embodiments further comprise compressing the fusion member between the first spinous

process and the second spinous process. Specific embodiments also comprise affixing a first

anchor structure to a first spinous process; affixing a second anchor structure to a second

spinous process; and applying tension between the first anchor and the second anchor



structure prior to positioning the fusion member in the interspinous space between the first

spinous process and the second spinous process.

Certain embodiments further comprise positioning the first and second anchor

structures in proximity of the first and second spinous processes; aligning the first and second

anchor structures; and clamping the first and second anchor structures to the first and second

spinous processes respectively. In specific embodiments, applying tension further comprises

coupling the first anchor structure to the second anchor structure by a tension member and

applying a tension load between the first anchor structure and the second anchor structure

with the tension member. In specific embodiments, applying tension further comprises

threading a cable through one or more alignment guides and securing the cable at a

predetermined tension load. One or more alignment guides can be integrated with at least one

of the first anchor structure, the second anchor structure, and the fusion member. Certain

embodiments further comprise disposing a fragment of bone within an interior portion of a

volume defined by the fusion member. Specific embodiments further comprise distracting

the interspinous space between the first spinous process and the second spinous process.

In certain embodiments, distracting the interspinous space comprises: coupling a first

leverage member to the first spinous process; coupling a second leverage member to the

second spinous process; and applying a first force to the first leverage member and a second

force to the second leverage member. In specific embodiments, the first force and the second

force are applied via a ratcheting member placed between the first leverage member and the

second leverage member. In particular embodiments, the first force is applied in a direction

such that the first spinous member is moved farther away from the second spinous member.

In certain embodiments, the second force is applied in direction such that the second spinous

member is moved farther away from the first spinous member. In specific embodiments, the

fusion member comprises a tapered surface. In particular embodiments, distracting the

interspinous space comprises inserting the fusion member between the first and second

spinous process such that the tapered surface acts on at least one of the first and second

spinous processes.

In certain embodiments, the fusion member comprises a first concave portion

configured to engage a first spinous process and wherein the fusion member comprises a

second concave portion configured to engage a second spinous process. In specific

embodiments, the fusion member is "H"-shaped when viewed from above in an installed



position. In particular embodiments, the body of the fusion member comprises a plurality of

apertures. In specific embodiments, the plurality of apertures are in the first concave portion

and in the second concave portion.

Certain embodiments further comprise coupling a stabilizing member to the first

spinous process and the second spinous process. In specific embodiments, the stabilizing

member is a plate and coupling the stabilizing member to the first spinous process and the

second spinous process comprises inserting threaded coupling members into the first and

second spinous processes.

Specific embodiments include a system comprising: a fusion member configured for

insertion between a first spinous process and a second spinous process; and a securement

device configured to secure the fusion member between the first spinous process and the

second spinous process. In certain embodiments, the securement device is selected from the

group consisting of: a band, a plate, a pedicle screw, a pedicle screw system, a clamp, a

bracket, a wire, a cable, and a prong. In specific embodiments, the fusion member comprises

a cage. The fusion member may also comprise bone tissue.

In particular embodiments, the securement device comprises a band. The band can be

configured to form a loop around a first spinous process and a second spinous process; and an

adjustment member configured to adjust the circumference of the loop. In certain

embodiments, the band comprises: a first end; a second end; and a plurality of engagement

members proximal to the first end. Specific embodiments further comprise a plurality of

openings, where an engagement member is located between a pair of openings. In specific

embodiments, the plurality of openings and the plurality of engagement members are

arranged such that the openings and engagement members form a series of alternating

openings and engagement members. In certain embodiments, the band comprises a retention

member configured to retain the adjustment member. In specific embodiments, the

adjustment member is configured to engage the plurality of engagement members proximal to

the end of the band. In certain embodiments, the adjustment member comprises a plurality of

projections configured to engage the plurality of engagement members proximal to the end of

the band.

In certain embodiments, the adjustment member is configured to rotate within the

retention member and adjust the circumference of the loop. Specific embodiments comprise



a biasing member configured to bias the adjustment member to a locked position. Particular

embodiments comprise a ratchet mechanism, wherein the ratchet mechanism is configured to

allow the adjustment member to reduce the circumference of the loop when the adjustment

member is in the locked position.

In certain embodiments, the adjustment member can be moved from the locked

position to an unlocked position by overcoming a force exerted on the adjustment member by

the biasing member. The adjustment member can be manipulated to increase the

circumference of the loop when the adjustment member is in the unlocked position in certain

embodiments. In particular embodiments, the fusion member is configured to be compressed

between a first spinous process and a second spinous process during use. In specific

embodiments, the fusion member comprises a cage defining a volume. In certain

embodiments, the cage comprises a plurality of cage apertures proximal to a spinous process

during use. The fusion member further comprises a bone fragment disposed in the interior of

the volume in certain embodiments. In particular embodiments, the band comprises a molded

polymer. In specific embodiments, the band comprises an alignment member configured to

engage a slot in the fusion member. The alignment member and the slot are engaged in a

sliding fixation in particular embodiments. In particular embodiments, the alignment member

and the slot form a dovetail joint.

In certain embodiments, the band comprises a plurality of openings configured to

increase the flexibility of the band. In particular embodiments, the plurality of openings

comprises parallel slots configured to extend partially around the circumference of the loop.

The plurality of openings are located where the band is configured to engage a spinous

process during use, in particular embodiments. In specific embodiments, the band comprises

a narrowed portion configured to increase the flexibility of the band. In certain embodiments,

the band comprises: a first plurality of openings; a second plurality of openings; and a first

narrowed portion, a second narrowed portion, a third narrowed portion and a fourth narrowed

portion, wherein the first plurality of openings are located between the first and second

narrowed portions and wherein the second plurality of openings are located between the third

and fourth narrowed portions.

Certain embodiments comprise a system comprising: a first fusion member configured

for insertion between a first spinous process and a second spinous process; a second fusion

member configured for insertion between the second spinous process and a third spinous



process; a first band comprising a first end and a second end; a second band comprising a

first end and a second end; and a first adjustment member. In particular embodiments, the

first band and the second band are configured to be coupled together to form a loop around

the first and third spinous processes, and the first adjustment member is configured to adjust

the circumference of the loop. In certain embodiments, the first end of the second band is

coupled to the second end of the first band via the first adjustment member and wherein the

second end of the second band is coupled to the first end of the first band via the second

adjustment member.

Certain embodiments comprise a method for reducing scoliosis of a spine, where the

method comprises providing a system described above and manipulating an adjustment

member to adjust the circumference of a loop formed by a band in the system in order to

provide compression on a convex side of the spine. The method may further comprise

manipulating an adjustment member to adjust the circumference of a loop formed by a band

in the system in order to accommodate skeletal growth, where adjusting the band is

performed over the course of multiple surgical procedures.

Specific embodiments include a method for treating spinal disorders, where the

method comprises: coupling a first leverage member to a first spinous process; coupling a

second leverage member to a second spinous process; distracting or compressing the leverage

members to provide spinal manipulation interoperatively and to provide a modified spinal

alignment; placing a fusion member between the first spinous process and the second spinous

process; and securing the fusion member in place between the first spinous process and the

second spinous process.

Certain embodiments comprise a fusion member comprising: a body comprising a

first end and a second end; a first concave portion proximal to the first end, wherein the first

concave portion is configured to engage a first spinous process; and a second concave portion

proximal to the second end, wherein the second concave portion is configured to engage a

second spinous process. In specific embodiments, The fusion member of claim 98, wherein

the body of the fusion member comprises an "H" shape when viewed from above in an

installed position the body of the fusion member comprises a plurality of apertures. In

certain embodiments a plurality of apertures are in the first concave portion and in the second

concave portion.



Certain embodiments comprise an interspinous member where the interspinous

member is configured to engage adjacent spinous processes. In specific embodiments, the

interspinous member comprises a first concave portion configured to engage a first spinous

process and a second concave portion configured to engage a second spinous process.

Particular embodiments comprise a system comprising: a fusion member configured for

insertion between a first spinous process and a second spinous process; a stabilizing member

configured for coupling to the first spinous process and to the second spinous process; and

one or more coupling members configured to couple the stabilizing member to the first

spinous process and the second spinous process. In specific embodiments, the stabilizing

member comprises a plate and/or the fusion member comprises a tapered surface. Particular

embodiments comprise a first leverage member configured to couple to the first spinous

process and a second leverage member configured to couple to the second spinous process.

In a further embodiment, a system includes a first anchor structure, a second anchor

structure a fusion member disposed between the first anchor structure and the second anchor

structure, wherein the fusion member comprises a cage defining a volume, and a tension

member configured to apply tension between the first anchor structure and the second anchor

structure, and the first anchor structure and the second anchor structure compressing the

fusion member. In a further embodiment, the fusion member is configured to be compressed

between a first spinous process and a second spinous process during use. Additional

embodiments of the fusion member may include a bone fragment disposed on the interior of

the volume.

In exemplary embodiments, the fusion member is configured to promote fusion of

adjacent spinous processes. In specific embodiments, the fusion member comprises a porous

or cage-like structure that contains bone tissue or bone substitute to promote bone growth

between the fusion member and the spinous process.

Fusion of the spinous processes can be accomplished with procedures and systems

that are less invasive than those typically used to fuse adjacent vertebral bodies. For example,

it is not required to disturb the nerve tissue between adjacent vertebrae in order to insert a

fusion member between the spinous processes. In addition, the area between the spinous

process can be accessed from the dorsal side of the spine.



In contrast, fusion of vertebral bodies requires access to the intervertebral space

through either an anterior approach or a posterior approach. An anterior approach involves

risks of the great blood vessels, the ureter, and the intestinal contents, while a posterior

approach involves significant removal of bone, ligament, and joint tissue as well as

significant distraction on the nerves. By comparison, the intraspinous space is an easier and

safer space to access, does not require mobilization of the nerves, and is located dorsally so is

not approached from an anterior or ventral access route, thereby avoids jeopardizing the

anterior abdominal contents.

Other advantages may also be realized by incorporating a porous structure with bone

or bone substitutes in the fusion member. For example, solid members placed between the

vertebrae can cause high loads to be placed on the bone tissue and can result in changes in the

internal structure and external form of the bone, according to the principles of Wolffs law.

In certain instances, such a response can cause the bone tissue to pull away from the solid

member placed between the vertebrae. The use of fusion members with porous, bone-

containing structures can decrease the likelihood that such a response will occur.

In a specific embodiment, the first anchor structure and the second anchor structure

further comprise a cap configured to engage a bone structure. The first anchor structure and

the second anchor structure may include an gripping member configured to attach the first

anchor structure and the second anchor structure to a bone structure.

In further embodiments, the tension member further comprises a cable having a first

end and a second end, the first end coupled to the first anchor structure and the second end

coupled to the second anchor structure. The system may also include an alignment member

coupled to the fusion member configured to align the fusion member between the first anchor

member and the second anchor member. Further, the system may include a fastener

configured to fasten the tension member to the first anchor structure and to the second anchor

structure.

Other embodiments include a kit comprising: a plurality of clamps; a plurality of

coupling members configured to couple a first clamp to a second clamp, wherein: a first

coupling member comprises an elongate rigid rod; a second coupling member comprises a

first end, a second end, and a biasing member; and a third coupling member comprises a

dampener. In specific embodiments, the biasing member is configured to bias the first end of



the second coupling member towards the second end of the second coupling member when a

tensile force is placed on the second coupling member. In other exemplary embodiments, the

biasing member is configured to bias the first end of the second coupling member away from

the second end of the second coupling member when a compressive force is placed on the

second coupling member.

Still other embodiments include a method of treating a spinal condition, the method

comprising: securing a first clamp to a first spinous process of a first vertebra; securing a

securement device to a second vertebra; and coupling the first clamp to the securement device

via a coupling member. In specific embodiments, the securement device may be a second

clamp. In specific embodiments, the coupling member may comprise a rigid rod, a biasing

member, or a dampener. In certain embodiments, securing a first clamp to a first spinous

process of a first vertebra comprises the use of cement, epoxy, banding, or small screws.

Another embodiment includes a method which includes positioning a fusion member

in a space between the first spinous process and the second spinous process, and compressing

the fusion member between the first spinous process and the second spinous process. The

method may also include disposing a fragment of bone within an interior portion of a volume

defined by the fusion member. In a further embodiment, the method may include affixing a

first anchor structure to a first spinous process, affixing a second anchor structure to a second

spinous process, and applying tension between the first anchor and the second anchor

structure.

Further embodiments of the method may include positioning the first and second

anchor structures in proximity of the first and second spinous processes, aligning the first and

second anchor structures, and clamping the first and second anchor structures to the first and

second spinous processes respectively. In still further embodiments, the method includes

coupling the first anchor structure to the second anchor structure by a tension member, and

applying a tension load between the first anchor structure and the second anchor structure

with the tension member.

Applying tension may further include threading a cable through one or more

alignment guides, and securing the cable at a predetermined tension load. In such an

embodiment, the one or more alignment guides may be integrated with at least one of the first

anchor structure, the second anchor structure, and the fusion member.



BRIEF DESCRIPTION OF THE FIGURES

While exemplary embodiments of the present invention have been shown and

described in detail below, it will be clear to the person skilled in the art that changes and

modifications may be made without departing from the scope of the invention. As such, that

which is set forth in the following description and accompanying drawings is offered by way

of illustration only and not as a limitation. The actual scope of the invention is intended to be

defined by the following claims, along with the full range of equivalents to which such claims

are entitled.

In addition, one of ordinary skill in the art will appreciate upon reading and

understanding this disclosure that other variations for the invention described herein can be

included within the scope of the present invention. For example, different materials of

construction may be used for the clamps or coupling members employed in the kit or system.

Furthermore, the shape of individual clamps or coupling members may also be altered.

In the following Detailed Description of Disclosed Embodiments, various features are

grouped together in several embodiments for the purpose of streamlining the disclosure. This

method of disclosure is not to be interpreted as reflecting an intention that exemplary

embodiments of the invention require more features than are expressly recited in each claim.

Rather, as the following claims reflect, inventive subject matter lies in less than all features of

a single disclosed embodiment. Thus, the following claims are hereby incorporated into the

Detailed Description of Exemplary Embodiments, with each claim standing on its own as a

separate embodiment.

Identical reference numerals do not necessarily indicate an identical structure. Rather,

the same reference numeral may be used to indicate a similar feature or a feature with similar

functionality. Not every feature of each embodiment is labeled in every figure in which that

embodiment appears, in order to keep the figures clear. Similar reference numbers (e.g.,

those that are identical except for the first numeral) are used to indicate similar features in

different embodiments.

Figure IA is an end view of a clamp according to a first exemplary embodiment of the

present disclosure.



Figure IB is an end view of a clamp according to a second exemplary embodiment of

the present disclosure.

Figure 1C is an end view of a clamp according to a third exemplary embodiment of

the present disclosure.

Figure 2 is a side view of a clamp according to an exemplary embodiment of the

present disclosure.

Figure 3 is an end view of a clamp installed on a spinous process according to an

exemplary embodiment of the present disclosure.

Figure 4A is side view of a system of clamps installed on a series of spinous processes

according to an exemplary embodiment of the present disclosure.

Figure 4B is side view of a clamp installed on a pair of spinous processes according to

an exemplary embodiment of the present disclosure.

Figure 5 is a top view of a system of clamps installed on a calvarial flap according to

an exemplary embodiment of the present disclosure.

Figure 6 is a section view of the exemplary embodiment of Figure 5 .

Figure 7 is an end view of a clamp according to an exemplary embodiment of the

present disclosure.

Figure 8 is a side view of a clamp according to an exemplary embodiment of the

present disclosure.

Figure 9 is an end view of a clamp installed on a spinous process according to an

exemplary embodiment of the present disclosure.

Figure 10 is a side view of a system of clamps installed on a series of spinous

processes according to an exemplary embodiment of the present disclosure.

Figure 11 is a side view of a clamp installed on a spinous process according to an

exemplary embodiment of the present disclosure.



Figure 12 is a side view of a system of clamps installed on a series of spinous

processes according to an exemplary embodiment of the present disclosure.

Figure 13 is a side view of a system of clamps installed on a series of spinous

processes according to an exemplary embodiment of the present disclosure

Figure 14 is a side view of a coupling member according to an exemplary

embodiment of the present disclosure.

Figure 15 is a top view of a coupling member according to an exemplary embodiment

of the present disclosure.

Figure 16 is a top view of a coupling member according to an exemplary embodiment

of the present disclosure.

Figure 17 is a side view of a clamp installed on a sacral iliac crest according to an

exemplary embodiment of the present disclosure.

Figures 18-19 are perspective views of a clamp assembly according to an exemplary

embodiment of the present disclosure.

Figures 20-21 are perspective views of a clamp according to an exemplary

embodiment of the present disclosure.

Figures 22-23 are perspective views of a coupling member according to an exemplary

embodiment of the present disclosure.

Figure 24 is a perspective view of a clamp on a foot bone according to an exemplary

embodiment of the present disclosure.

Figure 25 is a perspective view of the clamp of Figure 24.

Figure 26 is a perspective view of a clamp on a hip bone according to an exemplary

embodiment of the present disclosure.

Figure 27 is a perspective view of the clamp of Figure 26.

Figure 28 is a perspective view of a clamp on a cranial flap according to an exemplary

embodiment of the present disclosure.



Figure 29 is a perspective view of the clamp of Figure 28.

Figures 30-31 are perspective views of a clamp assembly according to an exemplary

embodiment of the present disclosure.

Figures 32-33 are a perspective views of the clamp of Figure 28.

Figure 34 is an end view of a tool used to spread open a clamp according to an

exemplary embodiment of the present disclosure.

Figure 35 is a posterior view of one embodiment of a system for fixation of spinous

processes.

Figures 36 is a side view of one embodiment of a system for fixation of spinous

processes.

Figure 37 is a posterior view of an expanded system for fixation of spinous processes.

Figure 38 is a side view of an expanded system for fixation of spinous processes.

Figure 39 is a posterior view of a force diagram illustrating force balancing in a

system for fixation of spinous processes.

Figure 40 is a perspective view of one embodiment of a system for fixation of spinous

processes.

Figure 4 1 is a perspective view of one embodiment of a system for fixation of spinous

processes.

Figure 42 is a perspective view of a pair of adjacent spinous processes prepared for

installation of the system of Figure 41.

Figure 43 is a perspective view of a component of the system of Figure 4 1 installed

between two spinous processes.

Figure 44 is a perspective view of the system of Figure 4 1 installed between two

spinous processes.



Figure 45 is a side view of one embodiment of a system for distraction and fixation of

spinous processes.

Figure 46 is a side view of one embodiment of a system for distraction of spinous

processes.

Figure 47 is a perspective view of one embodiment of a system for fixation of spinous

processes.

Figure 48 is a perspective view of one component of the embodiment of Figure 47.

Figure 49 is an end view of one component of the embodiment of Figure 47.

Figure 50 is a perspective view of one embodiment of a system for fixation of spinous

processes.

Figure 5 1 is a side view of a system for fixation of spinous processes.

Figure 52 is a top view of the embodiment of Figure 51.

Figure 53 is a side view of a system for fixation of spinous processes

Figure 54 is a top view of the embodiment of Figure 53.

Figure 55 is a top view of a system for fixation of spinous processes.

Figure 56 is a side view of the embodiment of Figure 55.

Figure 57 is a top view of a system for fixation of spinous processes.

Figure 58 is a side view of the embodiment of Figure 57.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Figures IA, IB and 2, illustrate end views and a side view of exemplary embodiments

of a clamp 100. Clamp 100 comprises a first side 105, a second side 110, and a coupling

portion 115 that couples first side 105 to second side 110. First side 105 and second side 110

comprise end portions 160 and 165, respectively, that are distal from coupling portion 110.

Clamp 100 further comprises an open space 120 between first side 105 and second side 110.

In the exemplary embodiment shown, first side 105 and second side 110 comprise gripping



members 125 and receiving members 130. As shown in Figure 2, clamp 100 also comprises a

first end 145 and a second end 150.

In certain embodiments, gripping members 125 may be small projections, prongs,

tines, tabs, barbs or spikes directed toward open space 120. Gripping members 125 may also

be used in combination with cement, epoxy, banding, or small screws in exemplary

embodiments. In certain embodiments, gripping members 125 may be formed by deforming

a portion of first side 105 or second side 110 (for example, by using a punch to press a

portion of the material towards open space 120).

In the embodiments shown in Figure IB, clamp 100 is configured so that end portions

160 and 165 are closer together than the remaining portions of first side 105 and second side

110 (i.e., the side portions that are closer to connecting portion 115). As described further

below, such a configuration can allow clamp 100 to exert a compressive force on an object

placed within open space 120. In certain embodiments, a tool (not shown) can be used to

force end portions 160 and 165 farther apart so that they can be placed over an object to

which clamp 100 will be clamped. Connecting portion 115 can then bias end portions 160

and 165 towards each other and provide a compression force on the object placed in open

space 120. In certain embodiments, an installation tool can be used to grip a pair of tool

engagement members or tabs 132 to assist in the installation of clamp 100. For example, a

plier-type device can be used to grip and squeeze tabs 132 towards each other. This action

will cause end portions 160 and 165 to move away from each other and allow clamp 100 to

be placed over an object to be clamped. In certain embodiments, tabs 132 can also be used to

assist in removal of clamp 100. In other embodiments, clamp 100 can be installed and

permanently left in place. Although it is understood that the figures are not drawn to scale,

Figure 1C illustrates another embodiment similar to Figure IA. In this embodiment,

however, gripping members 125 are shorter than those illustrated in Figure IA.

Referring now to Figure 3, clamp 100 is shown installed on a spinous process 135 of a

vertebra 140. As shown in this exemplary embodiment, gripping members 125 can penetrate

into the periosteum of spinous process 135 to assist in securing clamp 100 to vertebra 140. In

certain exemplary embodiments, gripping members 125 are distributed across first side 105

and second side (from top to bottom and end to end) to provide a broad attachment area. By

utilizing a relatively large interface area between clamp 100 and spinous process 135, the

resistance to shear forces is increased. Therefore, clamp 100 may be securely fastened to



spinous process 135 of vertebra 140 without the use of screws. In the exemplary embodiment

shown, clamp 100 encases the sides as well as the cephalad/caudad portions of spinous

process 135.

Referring now to Figure 4A, a system 101 of multiple clamps 100 is shown coupled to

a series of vertebrae 140. In this embodiment, clamps 100 are shown coupled to the spinous

process 135 of each vertebra 140. As illustrated, coupling members 155 extend between

receiving members of each clamp 100. In this exemplary embodiment, each clamp 100

comprises a different type of receiving member. The rightmost clamp 100 comprises

receiving members 131 that comprise threaded portions and receive threaded portions 156 of

coupling members 155. The middle clamp 100 comprises receiving members 133 that serve

as guides and allow coupling members 155 to slide laterally relative to them. The leftmost

clamp 100 comprises receiving members 133 that allows coupling members 155 to rotate

within coupling members 133, but restricts coupling members 155 from sliding laterally

relative to them. In certain embodiments, a spacer 153 can be placed between vertebrae 140

to assist in placing the vertebrae 140 under distraction. After clamps 100 and coupling

members 155 have been installed, spacer 153 can be removed.

In certain embodiments, system 101 can be used to provide segmental fixation of

vertebrae 140 and provide either distraction or compression of the vertebrae. In certain

exemplary embodiments, system 101 can be used to provide fixative support, while in other

embodiments, system 101 can be used to provide dynamic support. In the embodiment

shown, after clamps 100 have been attached to the spinous processes 135 of vertebrae 140,

coupling members 155 can be rotated so that the threaded portions 156 are threaded into or

out of receiving members 131. Threaded portions 156 may be threaded into receiving

members 131 (so that the right clamp and left clamp are pulled towards each other) to cause a

compressive force to be placed on vertebrae 140. Threaded portions 156 may also be rotated

to that coupling members 155 are threaded out of receiving members 131. Such manipulation

would cause the right and left clamp to be pushed away from each other and place vertebrae

140 under distraction or tension.

It is understood that only one exemplary embodiment is shown in Figure 4A. Other

exemplary embodiments (not shown) may comprise coupling members and receiving

members with different configurations that allow compression or distraction forces to be

placed on vertebrae 140. For example, system 101 may comprise coupling members that



comprise turn-buckles to decrease or increase the length of the coupling members and place

compression or distraction forces on the vertebrae. In other exemplary embodiments,

coupling members may comprise other configurations. For example, a coupling member may

comprise a spring or other biasing member to exert a force on a clamp 100. Still other

embodiments may comprise a coupling member that includes a dampener. The ends of

coupling members may utilize any number of configurations to secure the coupling member

to a clamp receiving member. For example, coupling members and receiving members may

comprise a ball-and-socket or spherical arrangement, a recess with a spring-clip retainer, a

tongue-and-groove arrangement, or any other suitable mechanism that can be used to secure a

coupling member to a clamp. Other examples of securement mechanisms include a tab

system suitable for crimping the coupling member to the clamp, a hole (in either the coupling

member or the clamp) and a screw, or a nut and a threaded rod end.

Certain exemplary embodiments may comprise a kit comprising multiple

configurations of clamps and coupling members. For example, a kit may comprise several

clamps 100, as well as coupling members 155 that comprise different configurations to allow

compression or distraction forces to be placed on vertebrae. In such embodiments, only a

portion of the items in the kit may be needed and utilized for a particular procedure. Those

components that are not needed may be disposed of after the procedure is completed.

Referring now to Figure 4B, a second exemplary embodiment is similar to the

embodiment shown in Figure 4A, but comprises a single clamp 300 that spans two vertebrae

340. As shown, clamp 300 comprises an first end portion 305 that clamps to the spinous

process of a vertebra 340 and a second end portion 310 that couples to a spinous process 335

of an adjacent vertebra 340. A central portion 315 of clamp 300 couples end portions 305

and 310. Gripping members 325 (similar to those previously described) are used to secure

clamp 310 to spinous processes 335. A spacer (not shown) may be used to provide

distraction forces to vertebrae 340 before clamp 300 is installed.

Exemplary embodiments also comprise other methods of using disclosed systems as

an intraspine stabilization device. Clamps according to the present disclosure may be coupled

to cervical vertebrae (particularly C5-C7), as well as thoracic vertebrae (i.e., T1-T12), lumbar

vertebrae (L1-L5), and sacral vertebrae (S1-S5). In one particular embodiment, a surgeon

may expose the spinous process and lamina of a patient. Then, any desired decompression

can be formed via techniques known in the art (with care taken to preserve the spinous



process). Clamps can be placed and secured on the spinous processes above and below the

diseased level. A separate device can then be used to achieve the desired level of distraction

or compression. Once the desired amount of distraction or compression is achieved, the

clamps may be linked together rigidly with coupling members. At that point, posterior fusion

may be performed if desired and the surgical opening closed. In one particular exemplary

embodiment, the system can be used to provide treatment for scoliosis to assist in

straightening a patient's spine.

In other exemplary embodiments, clamps may be secured to locations other than the

spine. For example, a clamp according to exemplary embodiments may be used as a calvarial

clamp in intracranial surgery to aid in securing bone. Referring now to Figures 5 and 6, a

clamp 200 is shown affixed to a calvarial flap 235 in a patient's cranium 240. Figure 5

represents a top view looking down at cranium 240, while Figure 6 illustrates a section view

taken along line 6-6 in Figure 5 . As shown in Figures 5 and 6, clamp 200 comprises gripping

members 225 that grip calvarial flap 235. Clamp 200 also comprises an extension 230 that

extends over the portion of cranium 240 that is proximal to calvarial clamp 235. Extension

230 can be secured to cranium 240 via screws 231 (shown) or other securement device. For

example, other embodiments may comprise a clamp that clamps to the cranium and uses a pin

or other mechanism (such as a quarter-turn quick connect device) to couple the flap clamp

and the cranial clamp together. Clamp 200 can therefore reduce the need to secure a calvarial

flap to the cranium with plates and screws in the calvarial flap. The use of clamp 200 may

therefore allow a calvarial flap to be more easily removed should the need arise. In specific

embodiments, clamp 200 may be comprised of a material that is rigid and deformable, such as

a metallic alloy.

Clamps such as clamp 100 may also be used to set small bone fractures, such as or for

the repair of sternotomy incisions. Clamp 100 may also be used to secure soft tissue (such as

a tendon) to bone. For example, as shown in Figure 7, clamp 100 can be configured to

include an eyelet 139 that can be used to secure a tendon 138. Clamp 100 can also be

particularly suited for setting facial fractures or other areas where screws are not desired, such

as applications in close proximity to high concentrations of nerve tissue.

Referring now to Figures 8 and 9, an exemplary embodiment of a clamp 400 is shown.

Clamp 400 is similar to previously-described clamps, but includes a set of gripping members

425 in the form of crimp tabs. In the view shown in Figure 8, one side of clamp 400



comprises a gripping member 425 at each end of clamp 400 and near the top of clamp 400.

The opposite side (not shown) is equivalent to the side illustrated. In the end view shown in

Figure 9, clamp 400 is shown installed on a spinous process 435 of a vertebra 440. As shown

in this view, gripping members 425 located near the top of clamp 400 have been deformed or

crimped so that they engage the top of spinous process 435. In addition, gripping members

425 near the ends of clamp 400 have been crimped to wrap around the ends of spinous

process 435. In exemplary embodiments, gripping members 425 are plastically deformed to

engage spinous process 435. In certain exemplary embodiments, a band 426 can be installed

around clamp 400 and spinous process 435 to assist in securing clamp 400 in place.

Referring now to Figure 10, a system 401 of clamps 400 have been installed on

spinous processes 435-438 of vertebrae 440-443. As shown in Figure 10, gripping members

425 have been crimped around spinous processes 435-438. In this exemplary embodiment, a

coupling member 455 is placed between clamps 400 on spinous processes 435 and 436 of

vertebrae 440 and 441, a coupling member 456 is placed between clamps 400 on spinous

processes 436 and 437 of vertebrae 441 and 442, and a coupling member 457 is placed

between clamps 400 on spinous processes 437 and 438 of vertebrae 442 and 443. In this

particular configuration, coupling member 457 is a semi-rigid member that essentially fuses

the spinous processes 436 and 437 of vertebrae 441 and 442 together. Coupling member 457,

however, comprises a flexible member 458 that allows for movement between spinous

processes 437 and 438 of vertebrae 442 and 443. In addition, coupling member 455

comprises a dampener 459 that allows for dampened movement between spinous processes

435 and 436 of vertebrae 440 and 441. Such a configuration relieves the stresses in the

spinous processes and vertebrae above and below the fused spinous processes 435 and 436 of

vertebrae 440 and 441.

In still other exemplary embodiments, a clamp may be secured to another securement

device rather than an additional clamp. One example of another securement device is a screw

that is implanted into a vertebra. Other examples include a wire, a plate, or a band. One

specific example of a screw is a pedicle screw, but a clamp may be secured to any suitable

screw in any suitable area. A clamp may be secured to an existing screw or one that is

installed in the same procedure as the clamp. Such configurations may be desirable, for

example, when a spinous process has been damaged or removed from a particular vertebra of

a patient. Referring to the embodiment shown in Figure 11, clamp 400 is shown coupled to



spinous process 435 of vertebra 440. Vertebra 444, located adjacent to vertebra 440, has had

its spinous process removed. As shown in this embodiment, a pedicle screw 461 has been

inserted into vertebra 444. In this embodiment, a coupling member 460 couples clamp 400 to

pedicle screw 461.

Another exemplary embodiment is shown in Figure 12. In this embodiment, a series

of clamps 800 are coupled to spinous processes 840-842 via gripping members 425. A sacral

clamp 810 is also shown that is specifically configured to clamp to a sacral vertebra (i.e. Sl-

S5). Clamps 800 are coupled to each other via coupling members 800. Clamps 800 are also

coupled to approximately half of a spinous process, rather than the majority (or entire)

spinous process. Such a configuration may reduce the number of different sizes of clamps

that may be needed to accommodate different sizes of spinous processes. This configuration

may be particularly suited to applications where coupling member 800 is exposed to

compression forces, which allows the opposing faces of adjacent spinous processes to bear

some of the load. In the exemplary embodiment shown in Figure 12, there is a gap 805

between clamps 800 affixed to a spinous process. In the exemplary embodiment shown in

Figure 13, clamps 800 overlap approximately one-quarter of their width when installed on a

single spinous process.

Embodiments may comprise coupling members and receiving members of many

different configurations. Referring now to Figures 14 and 15, a coupling member 500 may

comprise an elongated central portion 505 and a pair of ends 510, 515 that comprise

attachment holes 520, 525 that can be connected to a pair of receiving members (not shown).

Another exemplary embodiment of a coupling member is shown in Figure 16. In this

embodiment, coupling member 550 comprises a central portion 565, a recess 555 at one end,

and a recess 560 at the opposite end. Recesses 555 and 560 are configured so that a vertebra

may be engaged within each recess. Central portion 565 may then serve as a spacer between

the vertebrae engaged in the recesses 555 and 560. Central portion 565 comprises a distance

S between recess 555 and recess 560. In certain embodiments distance S may be 8, 9, 10, 11,

12, 13, 14, 15, or 16 millimeters. In other embodiments, distance S may be different

distances. Recesses 555 and 560 are also a certain width W. In certain embodiments, width

W may be 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 millimeters. In other

embodiments, distance W may be different distances.



In still another exemplary embodiment shown in Figure 17, a clamp 600 may be used

as a sacral iliac crest bridge after a bone graft has been removed. In this embodiment, clamp

600 comprises a first gripping member 605 and a second gripping member 610. In the

embodiment shown, gripping members 605 and 610 are shown as crimped portions. Clamp

600 covers the graft portion 615 of a sacral iliac crest 620. In certain embodiments, the graft

portion 615 can be filled bone growth media 625 to promote bone growth in the area where

the graft was removed.

In still other embodiments, a clamp may be used across a joint that needs to be fused,

for example a metatarsophalangeal articulation. In other embodiments, a clamp may be

placed across a long bone that needs to be stabilized, such as a humeral fracture. In still other

embodiments, a clamp may be placed across a small bone in the hand or foot.

Referring now to FIGS. 18-23B, an exemplary embodiment of a spinous process

clamp system 1800 comprises one or more clamps 1801 and coupling members 1850. In the

embodiment shown, clamp 1801 is comprised of a unitary piece of material, while in other

embodiments clamp 1801 may be comprised of multiple pieces coupled together. In specific

embodiments, clamp 1801 may be formed from a single flat sheet of material that is formed

into the configuration shown in FIGS. 18-23. For example, various dies or punches may be

used to remove material and create features such as apertures and gripping members

(described in more detail below). The sheet may then be bent to form the configuration

shown, or other configurations.

In the embodiment shown, clamp 1801 comprises a central portion 1805 with a pair of

side portions 1810, which are formed into a U-shape when viewed from above clamp 1801.

The open ends of the U-shape of side portion 1810 may be closer together than the base of the

U-shape. Such a configuration allows side portion 1810 to place a compressive force on a

coupling member 1850 or other member inserted into side portion 1810. In addition, side

portions 1810 may comprise inner and outer apertures 1820 and 1825. In the embodiment

shown, inner and outer apertures 1820, 1825 are multi-faceted, specifically ten-sided. In

other embodiments, the apertures may be different configurations. For example, the number

of sides for the apertures may range from six sides to twenty sides, inclusive.

Side portions 1810 also comprise a pair of gripping members 1815 proximal to the

space between side portions 1810. In the embodiment shown, gripping members 1815



comprise a series of teeth directed towards the space between side portions 1810. In other

embodiments, gripping members may comprise a different configuration. In certain

embodiments, side portions 1810 may also comprise flanged portions 1830 proximal to the

one end of the U-shaped channel formed by each side portion 1810.

In the embodiment shown, central portion 1805 comprises a top portion 1806 that is

bent to fill in the space between side portions 1810. As shown in FIGS. 18 and 19, when

clamp 1801 is installed on a spinous process 1870, top portion 1806 covers a portion of the

top of one end of spinous process 1870. A pair of clamps 1801 can be installed on a single

spinous process 1871 and the configuration of clamp 1801 allows it to be placed on either end

of the spinous process. Furthermore, the configuration allows a pair of clamps 1801 to be

placed on a spinous process regardless of the length L of the spinous process. In the

embodiment shown, the clamps 1801 installed on the same spinous process (such as spinous

process 1871) are not coupled to each other. Therefore, the distance from one end of a

spinous process to the opposite end of the spinous process does not affect the ability of

clamps 1801 to fit onto the spinous process.

Also shown in FIGS. 18 and 19, gripping members 1815 may be used to grip spinous

processes 1870 and 1871 in order to secure clamp 1801 to the spinous process. In addition,

the inner walls 1812 of side portions may be angled towards each other so that they must be

slightly spread apart in order to fit over spinous process 1870 or 1871. Such a configuration

may place a compressive force on spinous process 1870 or 1871 and further assist in retaining

clamp 1801 onto spinous process 1870 or 1871.

As shown in FIGS. 18 and 19, a pair of clamps 1801 may be coupled to adjacent

spinous processes. The clamps 1801 may then be coupled to each other by coupling members

1850, which comprise an elongate body 1855 comprising a pair of extensions 1860 proximal

to each end. In certain embodiments, extensions 1860 may surround apertures 1861. In

exemplary embodiments, extensions 1860 are configured to engage inner and outer apertures

1820 and 1825 (for example, extensions 1860 may comprise the same number of facets as

apertures 1820 and 1825). As shown in FIGS. 18 and 19, even if adjacent clamps 1801 are

not at equivalent elevations, coupling members 1850 can be positioned within inner and outer

apertures 1820 and 1825 so that the coupling members couple the adjacent clamps 1801. As

the number of sides or facets is increased for apertures 1820, 1825 and extensions 1860, the

number of positions in which coupling member 1850 can be arranged is also increased.



However, increasing the number of sides or facets also reduces the ability of coupling

member 1850 to be positively engaged with clamp 1801.

In specific embodiments, a coupling member 1850 is inserted into the open end of

each U-shaped side portion 1810. Similar to previously-described embodiments, side portion

1810 may be configured so that it must be expanded slightly in order to insert coupling

member 1850. Therefore, side portion 1810 will create a compressive force on coupling

member 1850 after it is inserted. This compressive force, along with the faceted engagement

of extensions 1860 and apertures 1820 and 1825, can serve to provide a secure coupling

between coupling members 1850 and clamp 1801. In certain exemplary embodiments,

extensions 1860 may be elastically deformed after insertion into apertures 1820 and 1825. In

specific embodiments, extensions 1860 may be mechanically upset or swaged after insertion.

This can also assist in maintaining the integrity of the coupling between coupling member

1850 and clamp 1801.

Referring now to FIGS. 24-25, a clamp 940 may be used to secure a bone 951 in a

foot 950. Clamp 940 comprises a coupling portion or central member 942, first extensions

944 and second extensions 946. First extensions 944 comprise gripping members 945, while

second end extensions comprise gripping members 947. Central member 942 may comprise

a pair of recesses or indentations 943 on each side that reduce the width of central member

942. Similar to clamp 1801 described above, clamp 940 may be formed from a single piece

of material in certain embodiments.

First extensions 944 may be angled toward each other so that gripping members 945

are closer to each other than are the portions of first extensions 944 which are proximal to

central member 942. Similarly, second extensions 946 may be angled toward each other so

that gripping members 947 are closer to each other than are the portions of second extensions

946 which are proximal to central member 942. Such a configuration allows first and second

extensions 944 and 946 to place a compressive force on bone 95 1. In certain embodiments,

first and second extensions members 944 and 946 may be placed on bone 951 such that a

fracture (not visible in FIG. 24) is between first and second extensions 944 and 946. Clamp

940 can therefore be used to secure or stabilize bone 950.

Referring now to FIGS. 26-27, a clamp 970 may be placed on a hip bone 971. In

certain embodiments, clamp 970 may be placed on hip bone 971 in a location where a hip



graft 979 has been removed. Clamp 970 comprises a coupling portion 976 that couples a first

side 972 to a second side 974. In the embodiment shown, first and second sides 972, 974

each comprise gripping members 978 at an end distal from coupling portion 976. In the

embodiment shown, gripping members 978 comprise a series of teeth, but other embodiments

may comprise gripping members with different configurations.

Similar to previously-described embodiments, first and second sides 972, 974 may be

angled toward each other so that they provide a compressive force on hip bone 971 and aid in

securing clamp 970 to bone 971. In the embodiment shown, coupling portion 976 may also

comprise a pair of apertures 973 that allow a tool (not shown) to be inserted for spreading

first and second sides 972 and 974 away from each other. The use of a tool to spread clamp

970 farther open can make it easier to install. In addition, apertures 973 may be used to

provide access to the bone underneath clamp 970 and allow for the application of bone

growth hormone or bone cement to the area where a graft has been removed.

Referring now to FIGS. 28-29, a clamp 960 may be used to secure a calvarial or

cranial flap 961. As shown in FIG. 29, when viewed from one end, clamp 960 has a shape

that resembles a lower-case "h". Clamp 960 comprises a coupling portion 966 that couples a

first side 962 to a second side 964. In the embodiment shown, first side 962 and second side

964 comprise gripping members 968 similar to previously-described embodiments. First side

962 and second side 964 may also be angled towards each other to provide a compressive

force on cranial flap 961. First side 962 may also comprise an extension 963 with apertures

965 that can allow screws or other attachment mechanisms (not shown) to secure clamp 960

to a portion of the cranium that is proximal to calvarial flap 961. It is understood that other

embodiments of clamp 960 may comprise different configurations. For example, clamp 960

may comprise a single aperture rather than the pair of apertures shown in FIGS. 28-29.

Referring now to FIGS. 30-33, an exemplary embodiment of a spinous process clamp

system 1000 comprises one or more clamps 1001 and coupling members 1050. In this

embodiment, clamps 1001 are similar to clamps 1801 described in FIGS. 18A-18B. Clamp

1001 comprises a central portion 1005 with a pair of side portions 1010, which are formed

into a U-shape when viewed from one end of clamp 1001. The open ends of the U-shape of

side portion 1010 may be closer together than the base of the U-shape. Such a configuration

allows a side portion 1010 to place a compressive force on a coupling member 1050 or other

member inserted into side portion 1010. In addition, side portions 1010 may comprise inner



and outer apertures 1020 and 1025. In the embodiment shown, inner and outer apertures

1020, 1025 are multi-ed, specifically ten-sided. In other embodiments, the apertures may be

different configurations. For example, the number of sides for the apertures may range from

six sides to twenty sides, inclusive.

Side portions 1010 also comprise a pair of gripping members 1015 proximal to the

space between side portions 1010. In the embodiment shown, gripping members 1015

comprise a series of teeth directed towards the space between side portions 1010. In other

embodiments, gripping members may comprise a different configuration.

Clamp 1001 does not comprise a top portion and flanged portions coupled to central

portion 1005 in a manner similar to clamp 1801. Instead, clamp 1001 comprises a pair of end

portions 1006 and 1007 that fit over each end of a spinous process 1070. Such configuration

may be useful when the spinous process is not large enough to accommodate a clamp at each

end. Clamp 1001 comprises a pair of inner and outer apertures 1020 and 1025 on each side

portion 1010. Having a pair of inner and outer apertures 1020 and 1025 allows a clamp 1001

to be coupled to additional clamps 1001 on adjacent spinous processes. Such couplings can

be facilitated with coupling members 1050 in a manner similar to that disclosed for clamps

1801 and coupling members 1850. In the embodiment shown, coupling members 1050 are

substantially similar to the previously-described coupling members 1850.

In addition, the inner walls 1012 of side portions 1010 may be angled towards each

other so that they must be slightly spread apart in order to fit over spinous process 1070.

Such a configuration may place a compressive force on spinous process 1070 and further

assist in retaining clamp 1801 onto spinous process 1070.

Referring now to FIG. 34, a tool 1100 may be used to assist in spreading apart side

portions 962 and 964 of clamp 960. Tool 960 comprises handles 1101 and 1102 which are

coupled to arms 1103 and 1104 and rotate about pivot point 1105. Arms 1103 and 1104

comprise end members 1106 and 1107 which hook onto side portions 964 and 962. As

handles 1101 and 1102 are squeezed together, arms 1103 and 1104 are spread apart, which in

turn spread apart side portions 962 and 964. This can assist in installing clamp 960 onto a

bone or other surface. It is understood that tool 1100 may be used with other configurations

of clamps in addition to clamp 960.



Figure 35 illustrates one embodiment of a system for fixation of spinous processes. In

the depicted embodiment, the system includes a first anchor structure 1201, a second anchor

structure 1202, and a fusion member 1203 configured to promote fusion of the spinous

processes. As used herein, the term "fusion member' is defined as a member configured to

promote fusion of spinous processes when placed between two spinous processes. A fusion

member includes a device that is substantially porous to allow for bone growth into the fusion

member. In certain embodiments, a fusion member may include a cage-like structure with

bone or bone substitute material contained within the structure.

In the embodiment shown, the fusion member 1203 may be disposed between the first

anchor structure 1201 and the second anchor structure 1202. In a further embodiment, the

system may include a tension member 1204. In specific embodiments, the interspinous

ligament (not shown) can be removed prior to insertion of fusion member 1203.

In one embodiment, the first anchor structure 1201 and the second anchor structure

1202 may include a cap configured to engage a bone structure. Specifically, the bone

structure may be a spinous process. For example, the first anchor structure 1201 may include

a cap configured to engage a first spinous process and the second anchor structure 1202 may

include a cap configured to engage a second spinous process. In a further embodiment, the

first anchor structure 1201 and the second anchor structure 1202 may be positioned in

opposing directions. For example, the first anchor structure 1201 may be positioned to

engage a top side of a spinous process and the second anchor structure may be positioned to

engage a bottom side of a spinous process. The first and second anchor structures 1201-02

may be manufactured from metal. Alternatively, a polymer based substance, such as plastic

or nylon may be used to manufacture the first and second anchor structures.

In a further embodiment, the first anchor structure 1201 may include a first alignment

member 1206. Additionally, the first anchor structure 1201 may include a second alignment

member 121 1. The first alignment member 1206 and the second alignment member 121 1

may be positioned on opposing sides of the first anchor structure 1201. Similarly, the second

anchor structure may include a first alignment member 1208 and a second alignment member

(shown, but not numbered). The alignment members 1206, 1208, 121 1 may include a guide,

a hole, a channel, a slot, a groove, or the like. Indeed, the alignment members 1206, 1208,

121 1 may include many alternative embodiments. A combination of embodiments may also

be used for alignment.



In the embodiment shown, fusion member 1203 includes a cage that defines a volume.

The fusion member 1203 may include an interior surface and an exterior surface. In a further

embodiment, one or more bone fragments 1213 may be disposed within the volume of the

fusion member 1203. For example, the fusion member 1203 may include a cage or mesh

sack containing multiple bone fragments. The bone fragments may be of various sizes. The

fusion member may promote fusion of a first spinous process to a second spinous process and

fusion of the facet joints. In a further embodiment, the fusion member 1203 may include a

wire or polymer mesh. The mesh may form a sack. In certain embodiments, fusion member

1203 may be comprise a bone allograft or be configured as a bone allograft.

In certain embodiments, the spinous processes are smoothed down with a tool such as

a high speed burr prior to insertion of fusion member 1203. Care should be taken by the

surgeon not to violate the cortex unnecessarily. After the spinous processes have been

prepared, the tool can be used to make several cortical perforations in the midline of the

spinous processes on the faces to be fused. Care should also be taken not to violate the cortex

upon which the cage walls (of fusion member 1203) will rest. The surgeon is encouraged to

use the trial fusion members 1203 and mark the exposed bone prior to placement of the final

fusion member 1203 that will be installed.

In one embodiment, the tension member 1204 may include a cable. Alternatively, the

tension member 1204 may include a wire, a plate, a rod, or the like. The tension member

1204 may include a first end and a second end. The first end may couple to the first anchor

structure 1201 and the second end may couple to the second anchor structure 1202. In a

further embodiment, the tension member 1204 may be further coupled to the fusion member

1203. The tension member 1204 may also engage or fall in alignment with one or more of

the alignment members 1206, 1208, 121 1. In a further embodiment, the tension member

1204 may substantially comprise the coupling member 500 as described above with reference

to Figures 12 and 13.

In one embodiment, the system may also include one or more fasteners 1209, 1210,

1212. The fasteners may fasten the tension member 1204 to the first anchor structure 1201

and to the second anchor structure 1202. For example, a first fastener 1209 may fasten the

first end of the tension member 1204 to the first anchor structure 1201. In a further

embodiment, the first fastener 1209 may be positioned adjacent to the first alignment member

1206. Indeed, the first fastener 1209 may be retained against a surface of the first alignment



member 1206 when the tension member 1204 is installed. In one embodiment, the fastener

1209 includes a clamp or a crimp. Alternatively, the fastener 1209 may include a nut, a

flange, a hook, a nodule configured to engage a groove or depression in the first anchor

structure 1201, or the like.

In the depicted embodiment, the first anchor structure 1201 includes a cap configured

to engage a top side of a first spinous process, and the second anchor structure includes a cap

configured to engage a bottom side of a second spinous process. The fusion member 1203 is

positioned between the first spinous process and the second spinous process. The alignment

members 1206, 1207, and 1208 are each depicted as channels configured to receive the

tension member 1204. In the depicted embodiment, a first tension member 1204 is a cable

configured to be threaded through the alignment members 1206, 1207, 1208 on one side of

the first anchor structure 1201, the fusion member 1203, and the second anchor structure

1202. A second tension member 1205 is also threaded through corresponding alignment

members 121 1 on the opposite side of the first anchor structure 1201, the fusion member

1203, and the second anchor structure 1202. In the depicted embodiment, the first tension

member 1204 and the second tension member 1205 may run in substantially parallel

directions. Both tension members 1204, 1205 are then fastened with fasteners 1209, 1210,

1212 so that the tension members 1204, 1205 provide tension between the first anchor

structure 1201 and the second anchor structure 1202. The first anchor structure 1201 and the

second anchor structure 1202 in turn draw the first spinous process and the second spinous

process into closer proximity which compresses the fusion member 1203 between them.

Figure 36 is a side view of the system described in Figure 35. Additionally, the

embodiment depicted in Figure 36 includes one or more gripping members 1214, 1215. In

one embodiment, the gripping members 1214, 1215 may be integrated portions of the first

anchor structure 1201 and the second anchor structure 1202. Alternatively, the gripping

members 1214, 1215 may be formed on or coupled to the first anchor structure 1201 and the

second anchor structure 1202. In the depicted embodiment, the gripping member includes a

first tab 1214 and a second tab 1215. The tabs 1214, 1215 may be cut out of the anchor

structure on three sides to provide for flexion of the tab, but remain integrated with the anchor

structure on the fourth side.

In a further embodiment, the tabs 1214, 1215 may further comprise one or more teeth

1216 configured to engage the surface of the bone structure. For example, the teeth 1216



may be formed on the tabs 1214, 1215 by punching the tab material through, wherein

punching the material forms a burr or tooth 1216. The teeth 1216 may grip the surface of the

bone structure.

The gripping members 1214, 1215 may attach the first anchor structure 1201 and the

second anchor structure 1202 to the bone structure. For example, the first anchor structure

1201 may be positioned on the top surface of a first spinous process. Similarly, the second

anchor structure 1202 may be positioned on the bottom surface of a second spinous process.

The first anchor structure 1201, and the second anchor structure 1202 may then be aligned.

Once the anchor structures 1201, 1202 have been aligned, the gripping members 1214, 1215

may be clamped or crimped to the surface of the spinous process. In such an embodiment,

the teeth 1216 may engage the surface of the spinous process, thereby affixing the anchor

structure to the spinous process.

Figures 37 and 38 illustrate a further embodiment of the system. In the depicted

embodiment, multiple fusion members 1217, 1218 are compressed between multiple spinous

processes (shown, but not numbered) and retained by the first anchor structure 1201, the

second anchor structure 1202, and the tension members 1204, 1205. The depicted

embodiment operates in substantially the same manner as the system described above with

relation to Figures 35 and 36, but additional fusion members 1217, 1218 are required.

Additionally, the dimensions and configurations of the tension members 1204, 1205 and the

anchor structures 1201, 1202 may be adapted to accommodate the additional fusion members

1217, 1218 and any additional load that may need to be placed on the system by the tension

member to compress the additional fusion members 1217, 1218.

Figure 39 depicts the various tension loads and compression forces that may occur in

the system described in Figures 35 and 36. In the depicted embodiment, a tension load is

applied normal to the surface of the first alignment guide 1206 that is positioned adjacent to

the first fastener 1209. This tension load results in an opposing force normal to the interface

between the first anchor structure 1201 and the bone structure. In such an embodiment, the

tension loads at the second anchor structure 1202 are substantially equal in magnitude, but in

the opposing direction. Similarly, the normal force on the interface between the second

anchor structure and the bone structure are in opposing directions as well. This results in

opposing compression forces on the interface between the bone structures and the fusion

member 1203.



In such an embodiment, the forces in the system are balanced and contained within the

system. The tension members 1204, 1205 may be preloaded to ensure that the fusion member

1203 is always loaded in compression, under any skeletal position. This geometry does not

rely on the gripping members 1214, 1215 to carry any load and eliminates to possibility of

bone tear-out and device slippage.

A procedure for installing the described system may be minimally invasive because it

may only require access to the affected spinous processes and facet joints. In a particular

embodiment, the system may not require screws for fixation or attachment to the spinous

process. For example, a surgeon may expose the spinous process and lamina. The surgeon

may then perform any desired decompression, taking care to preserve the spinous process.

The anchor members 1201, 1202 are then placed on the spinous process. Once the anchor

members 1201, 1202 are positioned and aligned, the gripping members 1214, 1215 may affix

the anchor members 1201, 1202 to the spinous processes. In a certain embodiment, a device

may be used to facilitate compression or distraction of the space between the spinous

processes. The fusion member 1203 may then be positioned between the spinous processes

and aligned. The anchor members 1201, 1202 may then be coupled together by the tension

members 1204, 1205. If desired, the surgeon may then perform a facet joint fusion. The

incision is then closed.

FIG. 40 illustrates a further embodiment of the system. This embodiment comprises a

first anchor structure 1301 and second anchor structure 1302, along with a fusion member

1303. First anchor member 1301 comprises a groove 1306 and a pair of guide members

1305, while second anchor member 1302 comprises a groove 1307 and a pair of guide

members 1308. In certain embodiments, guide members 1304 and 1305 may be configured

as eyelets, rings, or other suitable devices configured to allow a tension member (not shown)

to pass through them.

Fusion member 1303 may comprise an interior volume 1312 and apertures 131 1

extending from the interior volume 1312 to the external environment. Similar to previously-

described embodiments, bone fragments (not shown) may be placed in interior volume 1312,

and holes 131 1 may assist in promoting the fusion of fusion member 1303 to a spinous

process after installation. Fusion member 1303 may also comprise a series of projections

1312 that extend from the sides of fusion member 1303 Projections 1312 are spaced along

fusion member 1303 at various locations so that a tension member (not shown) can be



coupled to (e.g. wrapped around) a projection 1312 to provide the desired amount of tension

on anchor member 1301 and/or anchor member 1307.

In addition, a tension member (not shown) may extend around first and second anchor

members 1301, 1302 during installation. The tension member may fit into grooves 1306,

1307 and pass through guide members 1308, 1305.

FIG. 4 1 illustrates a further embodiment comprising a first anchor member 1401, a

second anchor member 1402, a tension member 1404 and a fusion member 1403. In this

view, first and second anchor members 1401 and 1402 are coupled together via tension

member 1404. This embodiment also incorporates a groove 1406 and guide members 1405 in

first anchor member 1401, as well as a groove 1407 and guide members 1408 in second

anchor member 1402.

In the view shown in FIG. 41, tension member 1404 has been placed around first

anchor member 1401 and second anchor member 1402 such that tension member 1404 fits

into grooves 1406 and 1407. In addition, tension member 1404 passes through guide

members 1405 and 1408. As explained in FIGS. 42-45, this embodiment can be used to fuse

adjacent vertebrae.

Referring now to FIG. 42, a pair of adjacent spinous processes 1470, 1471 are shown.

In preparation for the placement of an anchor structure, each spinous process has been

modified to include a notch 1451 on the surface distal from where a fusion member will be

inserted between the spinous processes. As shown in FIG. 43, fusion member 1403 has been

placed between spinous processes 1470, 1471. Referring now to FIG. 44, first and second

anchor structures 1401 and 1402 have been mounted to spinous processes 1470 and 1471,

respectively. Fusion member 1403 remains inserted between spinous processes 1470 and

1471, while tension member 1404 has been placed around anchor members 1401, 1402. In

the embodiment shown, tension member 1404 can place a tensile force on spinous process

1401 and 1402 so that they are directed towards fusion member 1403. Spinous processes

1470, 1471 can eventually be fused to fusion member 1403.

In further embodiments, adjacent spinous processes may be distracted prior to the

insertion of a fusion member between the spinous processes. Referring now to FIG. 45, a

first leverage member 1580 can be coupled to a first spinous process 1560. A second

leverage member 1570 can also be coupled to a second spinous process 1570 that is adjacent



to first spinous process 1560. Leverage members 1580 and 1590 may be any configuration

that allows a user to exert a force to spinous processes 1560 and 1570 so that spinous

processes 1560 and 1570 can be moved away from each other. In specific embodiments,

leverage members 1580 and 1590 are threaded rods or screws that can be inserted into

spinous processes 1560 and 1570 or other members configured to attach to spinous processes

1560 and 1570. In even more specific embodiments, leverage members 1580 and 1590 may

be Caspar distractors. In other embodiments, spinous processes 1560 and 1570 may be

distracted through the use of pins, clamps, tongs, or other devices suitable to impart a force to

the spinous processes.

Leverage members 1580 and 1590 can be used to distract spinous processes 1560,

1570 and interspinous space 1585 by applying a force to leverage member 1580 in the

direction of arrow 1581 and by applying a force to leverage member 1590 in the direction of

arrow 1591. While the assembled system is shown in FIG. 45, it is understood that

interspinous space 1585 can be distracted prior to the insertion of a fusion member or spacer

1503 between spinous processes 1560 and 1570. For example, leverage member 1580 can be

coupled to first spinous process 1560 (in this example, by threading leverage member 1580

into spinous process 1560). In addition, leverage member 1590 can be coupled to spinous

process 1570. A surgeon may then apply forces to leverage members 1580 and 1590 (in the

directions of arrows 1581 and 1591, respectively). While the forces are applied to leverage

members 1580 and 1590, a fusion member 1503 can be inserted between spinous processes

1560 and 1570.

In other embodiments, leverage members 1580 and 1590 may be used to exert a

compression force on spinous processes 1560, 1570 (e.g. by applying a force on leverage

members 1580, 1590 in a direction opposite of directions 1581, 1591 respectively).

A method for treating spinal disorders is therefore provided wherein a first leverage

member (e.g., a screw or other attaching member) is placed into a spinous process and a

second leverage member is placed into an adjoining process. Distraction or compression can

then be exerted onto these leverage members to allow for spinal manipulation

intraoperatively. Once the spine has been positioned to the surgeon's satisfaction, an

interposition cage or bone graft or clamping apparatus can be placed to hold the desired spinal

alignment. This cage (or bone graft or clamping apparatus) can then be secured in place

according to techniques described in this disclosure.



Still other embodiments may use a different mechanism to distract spinous processes

1560 and 1570 prior to insertion of fusion member 1503. For example, a distraction member

1592 may be used (either separate from or in conjunction with leverage members 1580 and

1590) to distract spinous processes 1560 and 1570. Distraction member 1592 may comprise a

threaded rod, compressed spring or other device that can be manipulated to apply a force to

spinous processes 1560 and/or 1570. Fusion member 1503 may be inserted between spinous

processes 1560 and 1570 while they are spread apart by distraction member 1592. After

fusion member 1503 has been inserted between spinous processes 1560 and 1570, distraction

member 1592 may be removed or may be left in place. If distraction member 1592 is left in

place it may be manipulated so that it is no longer exerting a distracting force against spinous

process 1560 and/or 1570. For example, distraction member 1592 can be shortened by

rotating threaded components, or by compressing a spring. Once installed, fusion member

1503 can be held in place between spinous processes 1560 and 1570 in any number of the

ways as provided in the description of the embodiments in this disclosure. It is understood

that in other embodiments, fusion member 1503 may be secured between spinous processes

1560 and 1570 without anchor members 1501 and 1502 or tension member 1504 shown in

FIG. 45.

In certain embodiments, fusion member 1503 can be selected with a size sufficient to

maintain distraction of interspinous space 1585 after the force is no longer applied to leverage

members 1580, 1590. For example, fusion member 1503 can have a length that is greater

than the distance between spinous processes 1560 and 1570 before forces are applied to

leverage members 1580 and 1590. When leverage members 1580 and 1590 are used to

increase the distance between spinous members 1560 and 1570, fusion member 1503 can be

inserted between the two spinous members. After the force is removed from leverage

members 1580 and 1590, fusion member 1503 can maintain a greater distance between

spinous processes 1560 and 1570 than previously existed (e.g., before a force was applied to

leverage members 1580, 1590). In certain embodiments, leverage members 1580 and 1590

may then be removed from spinous processes 1560 and 1580, and if necessary, any bone

bleeding can be controlled by applying bone wax to the affected area. It is understood that

fusion member 1503 may be equivalent to any of the previously described fusion members or

other members inserted between two spinous processes.



In still other embodiments, the method of distracting the interspinous space can be

accomplished without the use of leverage members coupled to the adjacent spinous processes.

For example, as shown in FIG. 46, a spacer or fusion member 1533 is shown to have one or

more tapered surfaces 1531 and 1532. In the embodiment shown, tapered surfaces 1531 and

1532 extend away from each other so that the distance between them varies. In this

embodiment, the distance between tapered surfaces 1531 and 1532 proximal to interior

surface 1535 is less than the distance W between spinous processes 1560 and 1570.

However, the distance between tapered surfaces 1531 and 1532 proximal to exterior surface

1536 is greater than the distance W.

Fusion member 1533 can be forced between spinous members 1560 and 1570 (e.g. by

applying a force on exterior surface 1536 in the direction of arrow 1539). As fusion member

1535 is forced between spinous members 1560 and 1570, the distance W will increase and

interspinous space 1585 will become distracted. Anchor structures and tension members (for

example, those similar to previously-described embodiments) could then be installed to

complete the system.

Figure 47 illustrates a system 10 comprising a securement device, e.g. a band 40 and a

fusion member 80 installed so that fusion member 80 is located between spinous processes 5

and 15. In addition, band 40 forms a loop 4 1 that extends around spinous process 5 and 15.

Other exemplary embodiments may comprise a first band that extends around spinous process

5 and a second band that extends around spinous process 15.

Figure 48 provides a perspective view of band 40 in isolation so that various features

of band 40 may be more readily seen. As explained in more detail below, system 10 also

comprises an adjustment member 50 that can be used to adjust the circumference of loop 4 1

and secure band 40 around spinous processes 5 and 15.

In this embodiment, band 40 also comprises a pair of alignment members 47 (only one

of which is visible in Figure 48) which may be used to align band 40 with fusion member 80.

Referring now to Figure 49 (an end view of one embodiment of fusion member 80), a slot 84

is formed on each side of fusion member 80. Each alignment member 47 is configured to

engage a slot 84 in fusion member 80. In the particular embodiment shown, alignment

member 47 and slot 84 form a dovetail joint that allows band 40 to slide longitudinally (e.g.,

parallel to an axis extending between spinous processes 5 and 15) relative to fusion member



80. The engagement of alignment member 47 and slot 84 restricts vertical movement (e.g.,

perpendicular to an axis between spinous processes 5 and 15) of band 40 relative to fusion

member 80.

In the embodiment shown in Figure 47, fusion member 80 forms a cage 87 defining

an inner volume 86. Fusion member 80 also comprises a plurality of apertures 8 1 and an

indentation, concavity or recess 85 on each end. Recess 85 is configured to receive a spinous

process and aid in aligning fusion member 80 between spinous processes 5 and 15. As shown

in Figure 47, fusion member 80 generally forms an "H" shape when viewed from above. A

plurality of bone fragments 83 (only a portion of which are shown in Figure 47) may also be

disposed within inner volume 86 to assist in fusing fusion member 80 to spinous processes 5

and 15. Apertures 8 1 can be concentrated in the areas where each recess 85 contacts a

spinous process, and also promote fusion of fusion member 80 to spinous processes 5 and 15.

As shown in Figures 47 and 48, band 40 comprises a first end 42 and a second end 43.

In this embodiment, band 40 comprises a plurality of openings 45 and a plurality of

engagement members 44 proximal to first end 42. In the embodiment shown, engagement

members 44 and openings 45 are arranged to form a series of alternating engagement

members and openings so that an engagement member 44 is located between a pair of

openings 45.

In this embodiment, band 40 also comprises a retention member 46 configured to

retain adjustment member 50. In the illustrated embodiment, retention member 46 is

proximal to second end 43 of band 40. In the embodiment shown, retention member 46

comprises a pair of extensions protruding from each side of band 40. The protrusions each

comprise an aperture through which adjustment member 50 may extend.

As shown in Figure 47, adjustment member 50 comprises a plurality of projections 5 1

configured to engage the plurality of engagement members 44 of band 40. Projections 51 can

extend into openings 45 and exert a force on engagement members 44 as adjustment member

50 is rotated. In certain embodiments, adjustment member 50 may comprise a receiving

portion 55 configured to receive a tool (such as an hex wrench, not shown) to provide

leverage for the rotation of adjustment member 50.

Upon rotation of adjustment member 50 in a first direction (in this embodiment,

clockwise when viewed from the top), first end 42 will be translated away from adjustment



member 50 (e.g., towards spinous process 15). The circumference of loop 4 1 will therefore

be reduced, and band 40 tightened around spinous processes 5 and 15. Fusion member 80

will also be secured between the spinous process 5 and 15.

In this embodiment, adjustment member 50 also comprises a biasing member 52

configured to bias adjustment member 50 to a locked position by engaging a ratchet

mechanism 54. When ratchet mechanism 54 is engaged, adjustment member 50 is prevented

from being rotated in a direction (e.g. counterclockwise when viewed from the top in this

embodiment) that would increase the circumference of loop 4 1 formed by band 40. When

ratchet mechanism 54 is engaged, adjustment member 50 can be rotated to reduce

circumference 4 1 and tighten band 40 around spinous process 5 and 15, allowing band 40 to

remain secure in place.

Adjustment member 50 can be moved from the locked position shown in Figure 47 to

an unlocked position (not shown) by exerting a force to overcome the force exerted by

biasing member 52. For example a tool may be inserted into receiving portion 55 and pushed

towards biasing member 52, so that biasing member 52 is compressed and ratchet mechanism

54 is disengaged. With ratchet mechanism 54 disengaged, adjustment member 50 can be

rotated (in this embodiment, counterclockwise when viewed from the top) to increase the

circumference of loop 4 1.

During a typical installation procedure, it may not be necessary to disengage ratchet

mechanism 54 to increase the circumference of loop 41. For example, band 40 can be

positioned so that alignment members 47 are engaged in a sliding fixation with slots 84 of

fusion member 80. This can allow fusion member 80 and band 40 to be installed together as

a unit. Band 40 can positioned to form a loop 4 1 with a circumference that is large enough to

pass over spinous processes 5 and 15, and fusion member 80 can be placed between spinous

process 5 and spinous process 15. In other embodiments, fusion member 80 can be installed

initially between spinous processes 5 and 15, and band 40 can be subsequently placed around

the spinous processes.

When fusion member 80 is located between spinous processes 5 and 15 and band 40 is

extended around spinous processes 5 and 15, adjustment member 50 can be manipulated to

reduce the circumference of loop 41. As the circumference of loop 4 1 is reduced, band 40 is

tightened around spinous processes 5 and 15 to secure fusion member 80 and band 40 in



place. When the circumference of loop 4 1 is reduced sufficiently, fusion member 80 can be

compressed between spinous process 5 and spinous process 15.

As shown in Figures 47 and 48, band 40 comprises several features that increase the

flexibility of band 40. For example, band 40 comprises a plurality of openings that promote

flexibility. In the embodiment shown, band 40 comprises a first and second plurality of

openings 48 and 49 configured as parallel slots that extend partially around the circumference

of loop 4 1 formed by band 40. In the illustrated embodiment, first and second plurality of

openings 48 and 49 are located where band 40 is configured to engage spinous processes 5

and 15 during use.

Exemplary embodiments may also comprise one or more narrowed portions of band

40 to increase flexibility. The illustrated embodiment comprises a first and second narrowed

portion 51 and 52 on either side of the first plurality of openings 48 so that first plurality of

openings 48 are between first and second narrowed portion 5 1 and 52. In addition, the

illustrated embodiment comprises a second and third narrowed portion 53 and 54 on either

side of the second plurality of openings 49. Together, first and second plurality of openings

48 and 49, along with first, second, third and fourth narrowed portions 51, 52, 53, and 54

make it easier for band 40 to tighten around spinous processes 5 and 15. In certain

embodiments, band 40 may comprise molded polymer or other flexible material.

Referring now to Figure 50, certain embodiments may comprise a first fusion member

80 inserted between first spinous process 5 and second spinous process 15 and a second

fusion member 80 inserted between second spinous process 15 and third spinous process 20.

In this embodiment a first band 40 is coupled to a second band 40 to form a loop around first

spinous process 5 and third spinous process 25. In the embodiment shown, first and second

bands 40 are coupled together via a pair of adjustment members 50 in the manner equivalent

to that previously described in the discussion of Figures 1-3. One or more of the adjustment

members can be manipulated to adjust the circumference of the loop.

In other embodiments, fusion member 80 (or a similar fusion member) may be

secured to spinous processes 5 and 15 without the use of band 40. For example, fusion

member 80 may be secured to spinous processes 5 and 15 via one or more screws (not shown)

or by incorporating tapered surfaces similar to that shown in FIG. 46.



Referring now to FIGS. 5 1 and 52, certain exemplary embodiments may also

comprise one or more stabilizing members or plates that extend between spinous processes of

vertebrae. In the embodiment shown, a first plate 1640 and a second plate 1650 extends

between spinous processes 1610, 1620 and 1630. First and second plates 1640 and 1650 may

be configured from a suitable material, including a polyetherether ketone material (PEEK) or

a metallic alloy, including for example stainless steel or titanium.

In specific embodiments, interspinous spaces 1615 and 1625 may be distracted prior

to the installation of first and second plates 1640, 1650. In the embodiment shown in FIGS.

5 1 and 52, interspinous spaces 1615 is distracted by inserting a spacer or fusion member 161 1

between spinous processes 1610 and 1620. Similarly, interspinous space 1625 is distracted

by inserting fusion member 1621 between spinous processes 1620 and 1630.

It is understood that in other embodiments, interspinous space 1615 and/or

interspinous space 1625 may be distracted by other embodiments or systems. For example,

the interspinous spaces may be distracted by the use of leverage members similar to leverage

members 1580 and 1590, as described in previous embodiments. It is also understood that

fusion members 161 1 and 1621 may be comprise other configurations, including those shown

in previously-described embodiments. For example, fusion members 161 1 and 1621 may be

configured similar to fusion member 1503. Other embodiments may include a bone graft

inserted between the spinous processes.

In the embodiment shown in FIGS. 5 1 and 52, first and second plates 1640 and 1650

are coupled together by a plurality of coupling members 1641. In certain embodiments,

coupling members 1641 may comprise one or more threaded components, including for

example, screws or bolts. First and second plates 1640, 1650 may also comprise a plurality of

apertures 1642 that allow the plates to be coupled directly to the spinous processes 1610,

1620 and 1630. As shown in FIG. 51, fusion members 161 1, 1621 each comprise an aperture

1612, 1622 configured to allow a coupling member 1641 to pass through the fusion member.

This configuration allows coupling members 1641 to couple plates 1640 and 1650 on each

side of spinous process 1610, 1620 and 1630. Fusion members 161 1, 1621 can still be

configured to retain bone fragments or bone substitute (not shown) in order to promote fusion

with spinous processes 1610, 1620 and 1630.



Other embodiments may comprise one or more stabilization members that are coupled

to the spinous processes in other manners besides that shown in FIGS. 51 and 52. In addition,

a stabilization member may be coupled to a different number of spinous processes than the

embodiment shown in FIGS. 5 1 and 52. Referring now to FIGS. 53 and 54, a stabilization

member or plate 1740 extends between spinous processes 1710 and 1720. Similar to the

embodiment shown in FIGS. 5 1 and 52, interspinous space 1715 is distracted prior to the

installation of plate 1740 by inserting fusion member 171 1 between spinous processes 1710

and 1720.

In this embodiment, plate 1740 is coupled to spinous processes 1710 and 1720 via

coupling members 1741 (e.g., screws) that thread directly into the spinous processes. It is

understood that other embodiments may comprise different methods or configurations to

couple plate 1740 to spinous processes 1710 and 1720. It is also understood that plate 1740

may be coupled to spinous processes 1710 and 1720 in a location different from that

illustrated in FIGS. 53 and 54. For example, plate 1740 may be coupled to spinous processes

1710 and 1720 in an area on the side, rather than the top of spinous processes 1710 and 1720.

Referring now to FIGS. 55 and 56, a fusion member 191 1 is inserted between spinous

processes 1910, 1920 of vertebrae 1901, 1902. In this embodiment, fusion member 191 1 is

configured similar to fusion member 80 shown in FIG. 47, and comprises an inner volume

containing fusion particles 1812. In certain embodiments, fusion particles 1812 may

comprise bone fragments or bone substitute material. The embodiment shown in FIGS. 55

and 56 also comprises a pair of stabilization members 1940, 1950 that are configured to

extend around fusion member 191 1 and couple to spinous processes 1910, 1920. As shown

in FIG. 56, in this embodiment stabilization members 1940, 1950 are coupled to spinous

processes 1910, 1920 via one or more coupling members 1941. In specific embodiments,

coupling members 1941 may be threaded components (e.g., screws or bolts). In certain

embodiments, interspinous space 1815 may be distracted prior to insertion of fusion member

181 1 between spinous processes 1810 and 1820.

Referring now to FIGS. 57 and 58, a fusion member 201 1 is configured to be inserted

between spinous processes 2010 and 2020. Fusion member 201 1 is similar to previously-

described fusion member 191 1, but comprises integral stabilization members 2040, 2050

rather than separate stabilization members. Fusion member 201 1 also comprises an inner

volume containing fusion particles 2012.



The plates described in FIGS. 51-58 can be coupled to the spinous processes to

provide additional stabilization of the vertebrae. The plates can serve to keep the adjacent

vertebrae in the desired alignment. In certain configurations, the plates can also retain a

fusion member between the adjacent processes.

In certain exemplary embodiments, the tools used to set the clamps can be sterilized

and re-used. In other exemplary embodiments, the tools used to set the clamps will be

designed for one-time use. Clamps according to exemplary embodiments may be

manufactured from suitable medical-grade materials, including titanium and stainless steel.

It should be understood that the present system, kits, apparatuses and methods are not

intended to be limited to the particular forms disclosed. Rather, they are to cover all

modifications, equivalents, and alternatives falling within the scope of the claims.

The claims are not to be interpreted as including means-plus- or step-plus-function

limitations, unless such a limitation is explicitly recited in a given claim using the phrase(s)

"means for" or "step for," respectively.

The term "coupled" is defined as connected, although not necessarily directly, and not

necessarily mechanically.

The use of the word "a" or "an" when used in conjunction with the term "comprising"

in the claims and/or the specification may mean "one," but it is also consistent with the

meaning of "one or more" or "at least one." The term "about" means, in general, the stated

value plus or minus 5%. The use of the term "or" in the claims is used to mean "and/or"

unless explicitly indicated to refer to alternatives only or the alternative are mutually

exclusive, although the disclosure supports a definition that refers to only alternatives and

"and/or."

The terms "comprise" (and any form of comprise, such as "comprises" and

"comprising"), "have" (and any form of have, such as "has" and "having"), "include" (and

any form of include, such as "includes" and "including") and "contain" (and any form of

contain, such as "contains" and "containing") are open-ended linking verbs. As a result, a

method or device that "comprises," "has," "includes" or "contains" one or more steps or

elements, possesses those one or more steps or elements, but is not limited to possessing only

those one or more elements. Likewise, a step of a method or an element of a device that



"comprises," "has," "includes" or "contains" one or more features, possesses those one or

more features, but is not limited to possessing only those one or more features. Furthermore,

a device or structure that is configured in a certain way is configured in at least that way, but

may also be configured in ways that are not listed.

In the foregoing Detailed Description of Exemplary Embodiments, various features

are grouped together in several embodiments for the purpose of streamlining the disclosure.

This method of disclosure is not to be interpreted as reflecting an intention that the

embodiments of the invention require more features than are expressly recited in each claim.

Rather, as the following claims reflect, inventive subject matter lies in less than all features of

a single disclosed embodiment. Thus, the following claims are hereby incorporated into the

Detailed Description of Exemplary Embodiments, with each claim standing on its own as a

separate embodiment.



CLAIMS

1. A system comprising:

a first clamp comprising:

a first side;

a second side;

a coupling portion coupling the first side to the second side;

an open space between the first and second side; and

a plurality of gripping members disposed on at least one of the first and second

side.

2 . The system of claim 1 comprising:

a second clamp comprising:

a first side;

a second side;

a coupling portion coupling the first side to the second side;

an open space between the first and second side; and

a plurality of gripping members disposed on at least one of the first and second

side.

3. The system of claim 2 wherein the first clamp and the second clamp further comprise a

receiving member.

4 . The system of claim 3 further comprising a coupling member disposed between a

receiving member of the first clamp and a receiving member of the second clamp.

5. The system of claim 1 wherein the gripping members comprise projections directed

toward the open space.



6. The system of claim 1 wherein the clamp is configured to allow a foreign object to be

inserted into the open space.

7. The system of claim 6 wherein the clamp is configured to exert a compressive force on the

foreign object.

8. The system of claim 1 wherein a cross-section of the first clamp is generally U-shaped.

9. The system of claim 1 wherein the first side and the second side of the first clamp are

comprised of a unitary piece.

10. The system of claim 1 wherein:

the first side comprises a first end portion distal from the coupling portion;

the second side comprises a second end portion distal from the coupling portion; and

the first side and the second side are angled towards each other so that the first end

portion is proximal to the second end portion.

11. The system of claim 1 wherein the plurality of gripping members are comprised of

indentations in the first side and the second side.

12. The system of claim 2 wherein the first clamp is configured for affixation to a spinous

process of a first vertebra and the second clamp is configured for affixation to a

spinous process of a second vertebra.

13. The system of claim 12 wherein the first clamp is configured for affixation to a first face

of the spinous process of the first vertebra and the second clamp is configured for

affixation to a second face of the spinous process of the second vertebra, and wherein

the first face is opposing the second face.

14. The system of claim 12 further comprising a coupling member disposed between a

receiving member of the first clamp and a receiving member of the second clamp,

thereby providing segmental fixation of the first vertebrae and the second vertebrae.

15. The system of claim 14 wherein the coupling member is a rod.

16. The system of claim 15 wherein the coupling member comprises a threaded portion.



17. The system of claim 14 wherein the receiving member is a socket.

18. The system of claim 17 wherein the receiving member comprises a threaded portion.

19. The system of claim 1 wherein the first clamp is configured for affixation to a spinous

process of a first vertebrae and for affixation to a spinous process of a second

vertebrae.

20. The system of claim 1 wherein the first clamp is configured for securement to a calvarial

flap.

21. The system of claim 1 wherein the first clamp is configured for securement to a soft

tissue.

22. The system of claim 1 wherein the first clamp is configured for securement across a joint

such as a metatarsophalangeal articulation, across a long bone such as a humeral

fracture, or across a small bone in a hand or foot.

23. The system of claim 20 wherein the first clamp comprises an extension configured to

couple to a securement device secured to a cranium.

24. The system of claim 23 wherein the securement device is a screw.

25. The system of claim 1 wherein the first and second side are part of first and second side

portions that each have a U-shaped cross section.

26. The system of claim 25 wherein the first and second side portions have an aperture.

27. The system of claim 26 wherein the aperture is multi-faceted.

28. The system of claim 1 wherein the coupling portion is coupled to a top portion that

extends into a space between the sides.

29. The system of claim 1 wherein the coupling portion is coupled to a pair of end portions

that extend into a space between the sides.

30. A kit comprising:

a plurality of clamps according to claim 1;



a plurality of coupling members configured to couple a first clamp according to claim

1 to a second clamp according to claim 1, wherein:

a first coupling member comprises an elongate rigid rod;

a second coupling member comprises a first end, a second end, and a biasing

member; and

a third coupling member comprises a dampener.

31. The kit according to claim 30, wherein the biasing member is configured to bias the first

end of the second coupling member towards the second end of the second coupling

member when a tensile force is placed on the second coupling member.

32. The kit according to claim 30, wherein the biasing member is configured to bias the first

end of the second coupling member away from the second end of the second coupling

member when a compressive force is placed on the second coupling member.

33. A method of treating a spinal condition, the method comprising:

securing a first clamp according to claim 1 to a first spinous process of a first vertebra;

securing a securement device to a second vertebra; and

coupling the first clamp according to claim 1 to the securement device via a coupling

member.

34. The method of claim 33, wherein the securement device is a second clamp according

claim 1.

35. The method of claim 33 wherein the coupling member comprises a rigid rod.

36. The method of claim 33 wherein the coupling member comprises a biasing member.

37. The method of claim 33 wherein the coupling member comprises a dampener.

38. The method of claim 33 wherein securing a first clamp to a first spinous process of a first
vertebra comprises the use of cement, epoxy, banding, or small screws.

39. A system comprising:



a first anchor structure;

a second anchor structure;

a fusion member disposed between the first anchor structure and the second anchor

structure; and

a tension member configured to apply tension between the first anchor structure and

the second anchor structure.

40. The system of claim 39 wherein the fusion member is configured to be compressed

between a first spinous process and a second spinous process during use.

4 1. The system of claim 40 wherein the fusion member comprises a bone allograft.

42. The system of claim 39 wherein the fusion member comprises a cage defining a volume.

43. The system of claim 42 wherein the fusion member further comprises a bone fragment

disposed on the interior of the volume.

44. The system of claim 39 wherein the first anchor structure and the second anchor structure

further comprise a cap configured to engage a bone structure.

45. The system of claim 39 wherein the first anchor structure and the second anchor structure

further each comprise an gripping member configured to attach the first anchor

structure and the second anchor structure to a bone structure.

46. The system of claim 39 wherein the tension member further comprises a cable having a

first end and a second end, the first end coupled to the first anchor structure and the

second end coupled to the second anchor structure.

47. The system of claim 39 further comprising an alignment member coupled to the fusion

member, wherein the alignment member is configured to align the fusion member

between the first anchor member and the second anchor member.

48. The system of claim 39 further comprising a fastener configured to fasten the tension

member to the first anchor structure and to the second anchor structure.

49. A method comprising:



positioning a fusion member in an interspinous space between a first spinous process

and a second spinous process; and

fusing the fusion member to the first spinous process and the second spinous process.

50. The method of claim 49, further comprising compressing the fusion member between the

first spinous process and the second spinous process.

51. The method of claim 49 further comprising:

affixing a first anchor structure to a first spinous process;

affixing a second anchor structure to a second spinous process; and

applying tension between the first anchor and the second anchor structure prior to

positioning the fusion member in the interspinous space between the first spinous

process and the second spinous process.

52. The method of claim 51 wherein affixing further comprises:

positioning the first and second anchor structures in proximity of the first and second

spinous processes;

aligning the first and second anchor structures; and

clamping the first and second anchor structures to the first and second spinous

processes respectively.

53. The method of claim 5 1 wherein applying tension further comprises:

coupling the first anchor structure to the second anchor structure by a tension member;

and

applying a tension load between the first anchor structure and the second anchor

structure with the tension member.

54. The method of claim 51wherein applying tension further comprises:

threading a cable through one or more alignment guides; and



securing the cable at a predetermined tension load.

55. The method of claim 54 wherein the one or more alignment guides are integrated with at

least one of the first anchor structure, the second anchor structure, and the fusion

member.

56. The method of claim 49 further comprising disposing a fragment of bone within an

interior portion of a volume defined by the fusion member.

57. The method of claim 49, further comprising distracting the interspinous space between

the first spinous process and the second spinous process.

58. The method of claim 57, wherein distracting the interspinous space comprises:

coupling a first leverage member to the first spinous process;

coupling a second leverage member to the second spinous process; and

applying a first force to the first leverage member and a second force to the second

leverage member.

59. The method of clam 59 wherein the first force and the second force are applied via a

ratcheting member placed between the first leverage member and the second leverage

member.

60. The method of claim 58, wherein the first force is applied in a direction such that the first

spinous member is moved farther away from the second spinous member.

61. The method of claim 58, wherein the second force is applied in a direction such that the

second spinous member is moved farther away from the first spinous member.

62. The method of claim 49 wherein the fusion member comprises a tapered surface.

63. The method of claim 62, wherein distracting the interspinous space comprises inserting

the fusion member between the first and second spinous process such that the tapered

surface acts on at least one of the first and second spinous processes.



64. The method of claim 49, wherein the fusion member comprises a first concave portion

configured to engage a first spinous process and wherein the fusion member

comprises a second concave portion configured to engage a second spinous process.

65. The method of claim 64, wherein a plurality of apertures are located in the first concave

portion and in the second concave portion.

66. The method of claim 49, wherein the fusion member is "H"-shaped when viewed from

above in an installed position.

67. The method of claim 49, wherein the fusion member comprises a plurality of apertures.

68. The method of claim 49, further comprising coupling a stabilizing member to the first

spinous process and the second spinous process.

69. The method of claim 68, wherein the stabilizing member is a plate and wherein coupling

the stabilizing member to the first spinous process and the second spinous process

comprises inserting threaded coupling members into the first and second spinous

processes.

70. A system comprising:

a fusion member configured for insertion between a first spinous process and a second

spinous process; and

a securement device configured to secure the fusion member between the first spinous

process and the second spinous process.

71. The system of claim 70, wherein the securement device is selected from the group

consisting of: a band, a plate, a pedicle screw, a pedicle screw system, a clamp, a

bracket, a wire, a cable, and a prong.

72. The system of claim 70, wherein the fusion member comprises a cage.

73. The system of claim 70, wherein the fusion member comprises bone tissue.

74. The system of claim 70 further comprising an adjustment member configured to adjust

the circumference of the loop, and wherein the securement device comprises a band



that can be configured to form a loop around a first spinous process and a second

spinous process.

75. The system of claim 74 wherein the band comprises:

a first end;

a second end; and

a plurality of engagement members proximal to the first end.

76. The system of claim 75 further comprising a plurality of openings, wherein an

engagement member is located between a pair of openings.

77. The system of claim 76 wherein the plurality of openings and the plurality of engagement

members are arranged such that the openings and engagement members form a series

of alternating openings and engagement members.

78. The system of claim 75 wherein the band comprises a retention member configured to

retain the adjustment member.

79. The system of claim 75 wherein the adjustment member is configured to engage the

plurality of engagement members proximal to the end of the band.

80. The system of claim 75 wherein the adjustment member comprises a plurality of

projections configured to engage the plurality of engagement members proximal to the

end of the band.

8 1. The system of claim 79 wherein the adjustment member is configured to rotate within the

retention member and adjust the circumference of the loop.

82. The system of claim 75 further comprising a biasing member configured to bias the

adjustment member to a locked position.

83. The system of claim 82 further comprising a ratchet mechanism, wherein the ratchet

mechanism is configured to allow the adjustment member to reduce the circumference

of the loop when the adjustment member is in the locked position.



84. The system of claim 82 wherein the adjustment member can be moved from the locked

position to an unlocked position by overcoming a force exerted on the adjustment

member by the biasing member.

85. The system of claim 84 wherein the adjustment member can be manipulated to increase

the circumference of the loop when the adjustment member is in the unlocked

position.

86. The system of claim 70 wherein the fusion member is configured to be compressed

between a first spinous process and a second spinous process during use.

87. The system of claim 70 wherein the fusion member comprises a cage defining a volume.

88. The system of claim 87 wherein the cage comprises a plurality of cage apertures proximal

to a spinous process during use.

89. The system of claim 87 wherein the fusion member further comprises a bone fragment

disposed in the interior of the volume.

90. The system of claim 70 wherein the band comprises a molded polymer.

91. The system of claim 70 wherein the band comprises an alignment member configured to

engage a slot in the fusion member.

92. The system of claim 9 1 wherein the alignment member and the slot are engaged in a

sliding fixation.

93. The system of claim 9 1 wherein the alignment member and the slot form a dovetail joint.

94. The system of claim 70 wherein the band comprises a plurality of openings configured to

increase the flexibility of the band.

95. The system of claim 94 wherein the plurality of openings comprises parallel slots

configured to extend partially around the circumference of the loop.

96. The system of claim 94 wherein the plurality of openings are located where the band is

configured to engage a spinous process during use.



97. The system of claim 70 wherein the band comprises a narrowed portion configured to

increase the flexibility of the band.

98. The system of claim 70 wherein the band comprises:

a first plurality of openings;

a second plurality of openings; and

a first narrowed portion, a second narrowed portion, a third narrowed portion and a

fourth narrowed portion, wherein the first plurality of openings are located

between the first and second narrowed portions and wherein the second

plurality of openings are located between the third and fourth narrowed

portions.

99. A system comprising:

a first fusion member configured for insertion between a first spinous process and a

second spinous process;

a second fusion member configured for insertion between the second spinous process

and a third spinous process;

a first band comprising a first end and a second end;

a second band comprising a first end and a second end; and

a first adjustment member, wherein:

the first band and the second band are configured to be coupled together to

form a loop around the first and third spinous processes; and

the first adjustment member is configured to adjust the circumference of the

loop.

100. The system of claim 99 wherein the first end of the second band is coupled to the

second end of the first band via the first adjustment member and wherein the second

end of the second band is coupled to the first end of the first band via the second

adjustment member.



101. A method for reducing scoliosis of a spine, the method comprising:

providing a system according to any one of claims 70-100;

manipulating an adjustment member to adjust the circumference of a loop formed by a

band in the system in order to provide compression on a convex side of the

spine; and

manipulating an adjustment member to adjust the circumference of a loop formed by a

band in the system in order to accommodate skeletal growth, wherein

adjusting the band is performed over the course of multiple surgical

procedures.

102. A method for treating spinal disorders, the method comprising:

coupling a first leverage member to a first spinous process;

coupling a second leverage member to a second spinous process;

distracting or compressing the leverage members to provide spinal manipulation

interoperatively and to provide a modified spinal alignment;

placing a fusion member between the first spinous process and the second spinous

process; and

securing the fusion member in place between the first spinous process and the second

spinous process.

103. A fusion member comprising:

a body comprising a first end and a second end;

a first concave portion proximal to the first end, wherein the first concave

portion is configured to engage a first spinous process; and

a second concave portion proximal to the second end, wherein the second

concave portion is configured to engage a second spinous process.



104. The fusion member of claim 103, wherein the body of the fusion member comprises an

"H" shape when viewed from above in an installed position.

105. The fusion member of claim 103, wherein the body of the fusion member comprises a

plurality of apertures.

106. The fusion member of claim 103, wherein a plurality of apertures are in the first

concave portion and in the second concave portion.

107. An interspinous member wherein the interspinous member is configured to engage

adjacent spinous processes.

108. The interspinous member of claim 107 wherein the interspinous member comprises a

first concave portion configured to engage a first spinous process and a second

concave portion configured to engage a second spinous process.

109. A system comprising:

a fusion member configured for insertion between a first spinous process and a second

spinous process;

a stabilizing member configured for coupling to the first spinous process and to the

second spinous process;

one or more coupling members configured to couple the stabilizing member to the

first spinous process and the second spinous process.

110. The system of claim 109 wherein the stabilizing member comprises a plate configure

1 1 1. The system of claim 109 wherein the fusion member comprises a tapered surface.

112. The system of claim 109, further comprising a first leverage member configured to

couple to the first spinous process and a second leverage member configured to couple

to the second spinous process.
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