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TISSUE DILATOR AND PROTECTOR

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Application No. 61/609,043, filed

March 9, 2012, titled "TISSUE DILATOR AND PROTECTOR," which is hereby incorporated

by reference in its entirety.

INCORPORATION BY REFERENCE

[0002] All publications and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference. For

example, this application incorporates by reference in their entireties U.S. Patent Publication No.

201 1/0087294 and U.S. Patent Publication No. 201 1/01 18785.

FIELD

[0003] This application relates generally to tissue dilators and protectors. More specifically,

this application relates to tissue dilators and protectors used in medical procedures such as bone

fixation or fusion.

BACKGROUND

[0004] Many types of hardware are available both for the fixation of bones that are fractured

and for the fixation of bones that are to be fused (arthrodesed).

[0005] For example, the human hip girdle is made up of three large bones joined by two

relatively immobile joints. One of the bones is called the sacrum and it lies at the bottom of the

lumbar spine, where it connects with the L5 vertebra. The other two bones are commonly called

"hip bones" and are technically referred to as the right ilium and the left ilium. The sacrum

connects with both hip bones at the sacroiliac joint (in shorthand, the Si-Joint).

[0006] The SI-Joint functions in the transmission of forces from the spine to the lower

extremities, and vice-versa. The Si-Joint has been described as a pain generator for up to 22% of

lower back pain.

[0007] To relieve pain generated from the SI Joint, sacroiliac joint fusion is typically

indicated as surgical treatment, e.g., for degenerative sacroiliitis, inflammatory sacroiliitis,

iatrogenic instability of the sacroiliac joint, osteitis condensans ilii, or traumatic fracture

dislocation of the pelvis. Currently, screws and screws with plates are used for sacro-iliac fusion.

At the same time the cartilage is removed from the "synovial joint" portion of the SI joint. This



requires a large incision to approach the damaged, subluxed, dislocated, fractured, or

degenerative joint.

[0008] To reduce soft tissue damage, a tissue dilator can be used to provide access to the

surgical site. One common type of tissue dilator system includes a plurality of tubular sleeves of

increasing diameter that are designed to slide over a guide pin or guide wire. As dilators of

increasing diameters are sequentially slid over the guide pin, the tissue surrounding the guide pin

is gradually pushed away from the guide pin, resulting in an opening in the tissue.

SUMMARY OF THE DISCLOSURE

[0009] The present invention relates generally to tissue dilators and protectors. More

specifically, this application relates to tissue dilators and protectors used in medical procedures

such as bone fixation or fusion.

[00010] In some embodiments, a soft tissue protector system for coating an implant with a

biologic aid is provided. The system includes a longitudinal body having a distal end, a

proximal end and a wall with an inner surface that defines a passage extending through the

longitudinal body, wherein the passage is configured to receive the implant; at least one port

located on the inner surface of the wall proximal the distal end of the longitudinal body; and at

least one channel in fluid communication with the at least one port, wherein the at least one

channel is configured to contain the biologic aid.

[00011] In some embodiments, the system further includes a pusher, wherein the pusher is

configured to be inserted into both the passage and the at least one channel such that the pusher

is capable of pushing out the implant from within the passage and pushing out the biologic aid

from at least one channel through the at least one port to coat the implant as the implant is

pushed out of the passage.

[00012] In some embodiments, the inner surface defines a passage having a rectilinear

transverse cross-sectional profile that is configured to receive an implant having a corresponding

rectilinear transverse cross-sectional profile. In some embodiments, the passage and the implant

each have a transverse triangular cross-sectional profile.

[00013] In some embodiments, the inner surface comprises a plurality of planar surfaces, each

planar surface defining one side of the rectilinear cross-sectional profile of the passage, wherein

each of the plurality of planar surfaces comprises at least one port located proximal to the distal

end of the longitudinal body and configured to deliver the biologic aid.

[00014] In some embodiments, the port is a slot oriented transversely to the longitudinal body.

[00015] In some embodiments, the channel is pre-loaded with the biologic aid. In some

embodiments, the biologic aid is selected from the group consisting of bone morphogenetic



proteins, hydroxyapatite, demineralized bone, morselized autograft bone, morselized allograft

bone, analgesics, antibiotics, and steroids. In some embodiments, the biologic aid is

incorporated into a controlled release formulation to provide sustained release of the biologic aid

over time.

[00016] In some embodiments, an expandable dilator for dilating soft tissue is provided. The

expandable dilator includes a longitudinal body having a distal end, a proximal end and a wall

with an inner surface that defines a passage extending through the longitudinal body; wherein the

wall comprises a plurality of longitudinal wall segments, each longitudinal wall segment slidably

connected to two other longitudinal wall segments; wherein the longitudinal body has a

compressed configuration with a first transverse cross-sectional area and an expanded

configuration with a second transverse cross-sectional area, wherein the first transverse cross-

sectional area is less than the second transverse cross sectional area.

[00017] In some embodiments, the longitudinal wall segments have a greater amount of

overlap between adjacent longitudinal wall segments in the compressed configuration than in the

expanded configuration.

[00018] In some embodiments, the first transverse cross-sectional area and the second

transverse cross-sectional area are rectilinear.

[00019] In some embodiments, the transverse first cross-sectional area and the second

transverse cross-sectional area are triangular.

[00020] In some embodiments, the first transverse cross-sectional area and the second

transverse cross-sectional area are curvilinear.

[00021] In some embodiments, a delivery sleeve for delivering an implant to a delivery site is

provided. The delivery sleeve includes a longitudinal body having a distal end, a proximal end

and a wall with an inner surface that defines a passage extending through the longitudinal body,

the passage configured to receive the implant; wherein the longitudinal body includes a flexible

tapered distal portion having a plurality of longitudinal slits that divide the tapered distal portion

into at least two expandable blade portions, the expandable blade portions configured to rotate

outwards upon the application of force on the inner surface of the expandable blade portions.

[00022] In some embodiments, the delivery sleeve further includes an inner tube that is

slidably disposed within the passage of the longitudinal body, wherein the inner tube is

configured to apply force on the inner surface of the expandable blade portions.

[00023] In some embodiments, each longitudinal slit terminates at a stress relief cutout.

[00024] In some embodiments, the longitudinal body has a rectilinear transverse cross-

section.

[00025] In some embodiments, the longitudinal body has a triangular transverse cross-section.



[00026] In some embodiments, the delivery sleeve further includes an adjusting sleeve that is

controllably disposed within the passage of the longitudinal body to extend the length of the

passage.

[00027] In some embodiments, a dilator system is provided. The system includes a guide pin

configured to be inserted within bone, the guide pin having a distal portion comprising a

plurality of outwardly biased prongs; a retractable cannula disposed around the outwardly biased

prongs to keep the outwardly biased prongs in a collapsed configuration; one or more dilators

that are configured to be sequentially disposed over the guide pin; and an outer cannula

configured to be disposed over the one or more of dilators, the outer cannula having a plurality

of stabilizing pins disposed around the circumference of the outer cannula, wherein the

stabilizing pins are configured to be inserted within bone.

[00028] In some embodiments, the one or more dilators includes a drill dilator and a broach

dilator.

[00029] In some embodiments, the broach dilator has a rectilinear transverse cross-section and

the outer cannula has a rectilinear transverse cross-section.

[00030] In some embodiments, the plurality of stabilizing pins are slidably disposed within

channels located around the circumference of the outer cannula.

[00031] In some embodiments, the one or more dilators and outer cannula are radiolucent and

the guide pin and the stabilizing pins are radiopaque.

[00032] In some embodiments, a quick connect system is provided. The system includes a

dilator having a proximal end and a distal end, the proximal end of the dilator having a first

quick connect feature; and a handle having a proximal end and a distal end, the distal end of the

handle having a second quick connect feature, wherein the first quick connect feature is

configured to reversibly connect with the second quick connect feature.

[00033] In some embodiments, the first quick connect feature is an L or J shaped slot and the

second quick connect feature is a pin, wherein the L or J shaped slot is configured to receive the

pin.

[00034] In some embodiments, the first quick connect feature comprises a groove and at least

one pin or bearing receptacle and the second quick connect feature comprises a collar with at

least one spring loaded pin or bearing.

[00035] In some embodiments, a method of inserting an implant into a bone cavity is

provided. The method includes providing an implant loaded into a lumen of a dilator having a

proximal end and a distal end, the lumen of the dilator defined by a wall having an interior

surface with one or more ports located proximal to distal end of the dilator, the one or more ports

in communication with one or more channels within the wall, the one or more channels



containing a biologic aid; positioning the distal end of the dilator adjacent to the bone cavity;

advancing a pusher simultaneously through the lumen of the dilator and the one or more

channels to simultaneously advance the implant into the bone cavity and eject the biologic aid

out of the one or more ports, thereby coating the implant with the biologic aid as the implant is

advanced into the bone cavity.

[00036] In some embodiments, a method of inserting an implant into a bone cavity is

provided. The method includes providing an implant loaded into the lumen of a dilator having a

proximal end and a distal end, the dilator including a reservoir of biologic aid; positioning the

distal end of the dilator adjacent to the bone cavity; and advancing the implant into the bone

cavity while simultaneously coating the implant with the biologic aid.

[00037] In some embodiments, a method of inserting an implant into bone is provided. The

method includes inserting a guide pin into the bone; disposing an expandable dilator over the

guide pin and against the bone; disposing a drill bit over the guide pin; drilling a hole in the bone

with the drill bit to form a channel in the bone; withdrawing the drill bit from the channel;

expanding the expandable dilator from a contracted configuration to an expanded configuration;

disposing a broach over the guide pin and inserting the broach into the channel to enlarge and

reshape the channel into a bone cavity; and inserting the implant over the guide pin and into the

bone cavity.

[00038] In some embodiments, the bone cavity has a rectilinear transverse cross-section.

[00039] In some embodiments, the method further includes retracting a sleeve from a distal

portion of the guide pin to deploy a plurality of outward biased prongs that form the distal

portion or the guide pin.

[00040] In some embodiments, the method further includes inserting into the bone one or

more stabilizing pins to secure the expandable dilator to the bone.

[00041] In some embodiments, the method further includes attaching a handle to the

expandable dilator using a quick connect mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[00042] The novel features of the invention are set forth with particularity in the claims that

follow. A better understanding of the features and advantages of the present invention will be

obtained by reference to the following detailed description that sets forth illustrative

embodiments, in which the principles of the invention are utilized, and the accompanying

drawings of which:

[00043] FIG. 1A is a perspective view of an embodiment of a dilator with an integrated

infusion system.



[00044] FIG. IB is a longitudinal cross-sectional view of the dilator shown in FIG. 1A.

[00045] FIGS. 2A-2G illustrate embodiments of an expandable dilator.

[00046] FIGS. 3A-3C illustrate additional embodiments of the dilator.

[00047] FIGS. 4A and 4B show an embodiment of a delivery sleeve that can be used in place

of a dilator.

[00048] FIGS. 5A-5C illustrate an embodiment of a sequential dilation system.

[00049] FIGS. 6A-6D illustrate embodiments of a quick change mechanism that allows two

instruments or components to be quickly and reversibly connected together.

[00050] FIG. 7 illustrates an embodiment of an implant structure.

[00051] FIGS. 8A-8D are side section views of the formation of a broached bore in bone

according to one embodiment of the invention.

[00052] FIGS. 8E and 8F illustrate an embodiment of the assembly of a soft tissue protector

or dilator with a drill sleeve and a guide pin sleeve.

[00053] FIGS. 9 and 10 are, respectively, anterior and posterior anatomic views of the human

hip girdle comprising the sacrum and the hip bones (the right ilium, and the left ilium), the

sacrum being connected with both hip bones at the sacroiliac joint (in shorthand, the Si-Joint).

[00054] FIGS. 11 to 13A and 13B are anatomic views showing, respectively, a pre-implanted

perspective, implanted perspective, implanted anterior view, and implanted cranio-caudal section

view, the implantation of three implant structures for the fixation of the Si-Joint using a lateral

approach through the ilium, the Si-Joint, and into the sacrum.

DETAILED DESCRIPTION

[00055] FIGS. 1A and IB are a perspective view and a longitudinal cross-sectional view,

respectively, of an embodiment of a dilator 10 with an integrated infusion system. In some

embodiments, the dilator 10 can be used as a soft tissue protector in addition to or in place of its

function as a dilator 10. In some embodiments, the dilator 10 has a longitudinal body 12 with a

wall 14 that can be shaped to match the cross-sectional profile of an implant 26. The wall 14 can

define a passage that extends through the longitudinal body. For example, if the implant 26 has a

triangular cross-section, then the hollow interior of the dilator 10 can have a triangular cross-

section that matches the implant geometry, such that the implant 26 can pass through the interior

of the dilator 10. In other embodiments, the implant 26 can have other cross-sectional

geometries, such as a square implant, a hexagonal implant and the like, and the cross-sectional

shape of the interior of the dilator is designed to match the implant 26. The hollow interior

cross-sectional area of the dilator is sized to be slightly larger than the cross-sectional area of the



implant 26, which allows the implant 26 to pass through the dilator with little lateral movement

within the dilator 10.

[00056] In some embodiments, the exterior cross-sectional shape of the dilator 10 can also

match the implant 26 cross-sectional shape. In the case of a triangular implant and most non-

circular implants, this allows the surgeon to easily and accurately control the orientation that the

implant 26 will ultimately be inserted into the patient. For example, the surgeon can align the

vertices of the triangular dilator in the desired orientation and be assured that the implant 26 will

be implanted in the same orientation. In other embodiments, the exterior cross-sectional shape

of the dilator 10 does not match the implant 26 cross-sectional shape.

[00057] The dilator 10 has a distal end 16 and a proximal end 18, where the terms distal and

proximal are used in relation to the operator of the dilator 10. In some embodiments, the distal

end 16 of the dilator 10 has a beveled edge 20. The beveled edge 20, which can be formed on

the interior surface and/or the exterior surface of the distal end 16 of the wall 14, is designed to

aid in the insertion of the dilator 10 through soft tissue, as well as providing a way for stabilizing

the dilator 10 by being able to bite into the bone around the implant site. For example, once the

dilator 10 is place against the bone in the correct orientation, the surgeon can tap the dilator 10 so

that the beveled edge 20 bites into the bone, thereby anchoring the dilator 10 in place.

[00058] The proximal end 18 of the dilator 10 can have a collar 22 that is attached to the

longitudinal body 12. The collar 22 can be knurled to provide a better grip for the operator. In

addition, the collar 22 can have an attachment feature, such as a threaded hole for example, to

allow the attachment of a handle, with for example a corresponding threaded end portion. In

some embodiments, the attachment feature can be oriented such that the handle extends both

axially and radially away in the proximal direction from the longitudinal axis of the dilator 10.

[00059] In some embodiments, as illustrated in FIGS. 1A and IB, the dilator 10 includes one

or more ports 24 that can be used for infusing and/or coating a liquid, gel, slurry, paste, powder

or other material onto and/or into the implant 26 as the implant 26 is advanced through the

dilator 0 and inserted into the patient. The ports 24 can be located on the interior surface of the

distal end 16 or distal portion of the dilator 10 such that the ports 24 face the implant 26 as the

implant 26 passes through the dilator 10. The ports 24 can have circular openings, oval

openings, square openings, rectangular or slot openings, or any other suitably shaped opening

that is capable of coating the implant surfaces as the implant 26 passes through the dilator 10.

The number of ports 24 can vary. For example, for a triangular dilator 10 with a wall 14 with

three planar surfaces, the dilator 10 can have one port 24 for each planar surface, for a total of

three ports 24. In other embodiments, each planar surface can have two or three or more ports

24. In some embodiments, the one or more ports 24 can be spaced evenly around the



circumference of the distal portion of the dilator 10. In some embodiments, the openings of the

ports 24 extend around at least 5%, 10%, 25%, 50%, 75% or 90% of the circumference of the

dilator 10. For example, one or more slit type openings can be used to extend substantially

around the circumference of the dilator 10, which will enable the implant surfaces to be coated

substantially with the coating material.

[00060] In some embodiments, the ports 24 can be connected to and/or are in fluid

communication with one or more reservoirs 28, such as a hollow tube or channel for example,

that contains the coating material. The reservoirs 28 can be integrated within the wall 14 of the

dilator 10 such that the reservoirs 28 are located between the inner and outer surfaces of the wall

14. The reservoirs 28 also may be connected to and/or are in fluid communication with one or

more openings 30 on the proximal end 18 of the dilator 10, as shown. These openings 30 can be

loading ports used for loading the coating material into the reservoir 28. In addition, these

openings 30 can be configured to receive, for example, a pusher and plunger device 32 that can

be inserted into the openings 30 and push the coating material out of the reservoir 28 and out of

the ports 24 to coat the implant 26. The pusher and plunger device 32 can also be referred to as

an impactor. The pusher and plunger device 32 includes a pusher portion 34 that is configured to

be inserted into the dilator 10 to push the implant 26 into the patient and a plunger portion 36

that is configured to be inserted into the reservoir 28 to push the coating material out of the

dilator 10. The pusher and plunger device 32 can be integrated as a single device so that a single

pushing action by the operator will cause the pusher and plunger device 32 to simultaneously

push out the implant 26 and push out the coating material, thereby coating and/or infusing the

implant 26 with the coating material as the implant 26 is advanced out of the dilator 10 and

inserted into the patient.

[00061] In some embodiments, the coating material can include a biologic aid that can

promote and/or enhance bony ingrowth, tissue repair, and/or reduce inflammation, infection and

pain. For example, the biologic aid can include growth factors, such as bone morphogenetic

proteins (BMPs), hydroxyapatite in, for example, a liquid or slurry carrier, demineralized bone,

morselized autograft or allograft bone, medications to reduce inflammation, infection or pain

such as analgesics, antibiotics and steroids. In some embodiments, the growth factors can be

human recombinant growth factors, such as hr-BMP-2 and/or hr-BMP-7, or any other human

recombinant form of BMP, for example. The carrier for the biologic aid can be a liquid or gel

such as saline or a collagen gel, for example. The biologic aid can also be encapsulated or

incorporated in a controlled released formulation so that the biologic aid is released to the patient

at the implant site over a longer duration. For example, the controlled release formulation can be

configured to release the biologic aid over the course of days or weeks or months, and can be



configured to release the biologic aid over estimated time it would take for the implant site to

heal. The amount of biologic aid delivered to the implant 26 can be controlled using a variety of

techniques, such as controlling or varying the amount of coating material applied to the implant

and/or controlling or varying the amount of biologic aid incorporated into the coating material.

In some embodiments, in may be important to control the amount of biologic aid delivered

because excessive use of certain biologic aids can result in negative effects such as radicular

pain, for example.

[00062] The dilator 10 can be made of a variety of materials, such as metals and metal alloys.

For example, the dilator 10 can be made of a stainless steel or titanium alloy. In addition, the

dilator 10 or parts of the dilator 10 can be made of other materials such as polymers and carbon

fibers, for example.

[00063] FIGS. 2A and 2B are cross-sectional views that illustrate an embodiment of an

expandable dilator 200. For example, in one embodiment of the expandable dilator 200, the

longitudinal body 202 of the dilator 200 is made of a plurality of interconnected and slidable

wall portions 204. In the collapsed or non-expanded configuration, the expandable dilator 200

has a smaller cross-sectional area which facilitates insertion of the dilator 200 through soft

tissues, causing less soft tissue damage than a larger device, and therefore, reducing pain and

recovery time for the patient. In addition, in some embodiments the smaller cross-sectional area

in the collapsed configuration allows the dilator 200 to be used in minimally invasive

procedures. In the collapsed configuration, the cross-sectional area of the expandable dilator 200

can be less than the cross-sectional area of the implant. In the expanded configuration, the cross-

sectional area of the expandable dilator 200 can be slightly greater than the cross-sectional area

of the implant. The expandable dilator 200 can be expanded only when needed during the

various steps of the overall procedure, such as during the insertion of the broach and implant 26,

thereby reducing or minimizing the time the soft tissue is fully expanded.

[00064] As illustrated in FIGS. 2A and 2B, some embodiments of the expandable dilator 200

have a triangular cross-section area. The interconnected and slidable wall portions 204 can

include three inner wall portions 206 and three outer wall portions 208. The inner wall portions

206 can be substantially planar while the outer wall portions 208 can be angled at, for example,

approximately 60 degrees to form vertices of a triangle. In other embodiments, the outer wall

portions can be substantially planar while the inner wall portions can be angled to form vertices

of a triangle. For example, the inner wall portions 206 of the embodiment illustrated in FIGS.

2A and 2B can be moved to the outside of the dilator, while the outer wall portions 208 can be

moved to the inside.



[00065] In the collapsed configuration, the inner wall portions 206 can be arranged in a

triangular orientation with the outer wall portions 208 placed around the outside of the inner wall

portions 206 to form the vertices of the triangle. Each outer wall portion 208 is connected to two

inner wall portions 206, and each inner wall portion 206 is connected to two outer wall portions

208. In the collapsed configuration, the overlap of the inner wall portion 206 with the outer wall

portion 208 is at its greatest or maximum amount, with the longitudinal edges 210 of the outer

wall portion 208 near or at the central portion of the inner wall portion 206, and the longitudinal

edges 212 of the inner wall portion near or at the vertices 214 of the outer wall portions 208.

[00066] In some embodiments, the inner wall portions 206 and the outer wall portions 208 of

the dilator 200 define a lumen 209 that is configured to receive a plurality of different surgical

tools and devices, such as a guide pin and guide pin sleeve. In some embodiments, the guide pin

sleeve has a similar cross-sectional shape and size as the lumen 209 of the expandable dilator

200, which allows the guide pin sleeve to fit securely within the lumen 209. Additional surgical

tools and devices can be inserted into the dilator 200 over the guide pin and/or guide pin sleeve,

causing the dilator 200 to expand to accommodate the additional tools and devices.

[00067] An outward force applied to the inner surfaces of the dilator 200 can be used to

expand the collapsed configuration to the expanded configuration via a slide and lock

mechanism, for example. The inner wall portions 206 can be slidably secured to the outer wall

portions 208 by a variety of techniques, such as a dovetail fit between the wall portions. As

illustrated in FIG. 2C, a locking mechanism can be used to keep the wall portions from over

expanding and separating. For example, the longitudinal edges 212 of the inner wall portions

206 can have a latch portion 216 while the longitudinal edges 10 of the outer wall portions 208

can have a corresponding groove portion 218. When the dilator 200 is fully expanded, the latch

portions 216 fall or snap into the corresponding groove portions 218 and stop or inhibit further

expansion of the dilator. The latch portion 216 and groove portions 218 can have corresponding

bevels that allow the dilator 200 to be collapsed back into the collapsed configuration from the

fully expanded configuration. For example, a bevel 220 on the outer longitudinal edge of the

latch portion 216 and a bevel 222 on the inner longitudinal edge of the groove portion will allow

the dilator 200 to collapse from the fully expanded configuration.

[00068] Other dilator 200 geometries can be used in place of the triangular dilator 200

illustrated in FIGS. 2A and 2B. For example, FIGS. 2D and 2E illustrate an expandable dilator

200 with a substantially circular cross-sectional area when expanded. FIGS. 2F and 2G

illustrate an expandable dilator 200 with a substantially square cross-sectional area when

expanded. Similarly, other geometries can be used, such as a rectangle, oval, hexagon, and the

like.



[00069] FIGS. 3A and 3B illustrate another embodiment of the dilator 300. The dilator 300

comprises a longitudinal body 302 with a proximal end 304 and a distal end 306. The

longitudinal body 302 gradually tapers to a rounded portion 322 or a narrow portion at the distal

end 306, thereby forming a tapered portion 308. The rounded portion 322 or narrow portion at

the distal end 306 is more easily pushed over the guide pin or guide wire through the soft tissue,

reducing the possible tissue damage that can be caused by pushing a larger diameter or larger

cross-sectional area dilator through the soft tissue. As the dilator 300 is pushed further into the

soft tissue, the widening cross-sectional area of the tapered portion 308 gradually pushes the soft

tissue apart.

[00070] The tapered portion 308 of the longitudinal body 302 has a plurality of slits 310 that

extend from the distal end 306 to a stress relief portion 312 on the proximal end of the tapered

portion 308. The plurality of slits 310 divide the tapered portion into expandable blade portions

314 that can be pushed, moved, actuated or rotated outwards to expand the interior diameter and

cross-sectional area of the tapered portion 308. In some embodiments, the dilator 300 has two

slits, while in other embodiments, the dilator 300 has 3, 4, or more slits which can be evenly

spaced around the circumference of the tapered portion 308. In some embodiments, the slits can

be aligned with the corners of the longitudinal body 302, such as the apexes of a triangular

shaped longitudinal body 302. In other embodiments, the slits can be aligned in between the

corners of the longitudinal body 302. For example, in some embodiments, a triangular dilator

300 with three sides can have three slits to divide the tapered portion into three blade portions.

The rounded portion 322 or narrow portion can have a hole or cutout at the central and distal

most point or portion that aligns with the longitudinal axis of the dilator 300 in order to facilitate

the passage of a guide pin or guide wire through the dilator 300.

[00071] In some embodiments, the stress relief portion 3 2 can be a cutout or hole in the

longitudinal body 302 that facilitates the movement of the blade portions 3 14 from a non-

expanded configuration to an expanded configuration. The blade portions 314 can be pushed

apart into the expanded configuration by mechanical means, such as by the insertion of an inner

tube 316 that slides into the interior of the dilator 300. In some embodiments, the inner tube 316

is a guide tube that facilitates the passage of another device, such as a drill bit or broach or

implant, through the dilator 300. As the inner tube is advanced through the interior of the dilator

300, the distal end of the inner tube 316 contacts the inner surface of the blade portions 314 and

progressively pushes the blade portions 314 apart until the inner diameter of the dilator 300 is at

least as great as the outer diameter of the inner tube 316. The inner tube 316 can have a collar

portion 318 that is configured to abut against the proximal end 304 of the dilator 300 when the

inner tube 316 is fully inserted into the dilator 300. At full insertion, the distal end 320 of the



inner tube 3 6 can extend to the distal end 306 of the dilator 300, or extend to a point just

proximal the distal end 306 of the dilator 300.

[00072] In some embodiments, the expandable dilator 300 can be made of metals or polymers,

for example. The material of the blade portions 314 that bends and/or deforms can be resiliently

or non-resiliently flexible. In addition, in some embodiments, the deformation of the blade

portions 314 can be substantially permanent in the sense that once expanded, the blade portions

314 tend to stay in the expanded configuration and resist compression even if the inner tube 316

is removed. In other embodiments, the deformation of the blade portions 3 4 can be

substantially reversible in the sense that once expanded, the blade portions 314 tend to want to

return to the original non-expanded configuration.

[00073] In other embodiments, as illustrated in FIG. 3C, the blade portions 314 can be

attached or connected to the longitudinal body 302 with a hinge or other mechanical means that

allows the blade portions 314 to bend outwards. As mentioned above, the blade portions can

also or alternatively be made of a flexible material. Also, the tapered portion 308 can be of

different lengths, and illustrated in FIGS. 3A to 3C. FIG. 3A illustrates a relatively longer

tapered portion 308 that forms at least half of the overall length of the longitudinal body 302. In

contrast, FIG. 3C illustrates a relatively short tapered portion 308 that is only located on the

distal portion of the device, and forms less than half of the overall length of the longitudinal

body 302, such as less than about 30%, less than about 20% or less than about 10% of the overall

length of the longitudinal body 302.

[00074] In some embodiments, the dilator 300 can instead be used as a delivery sheath or

sleeve that covers the implant 26. The sheath or sleeve embodiment can be used, for example,

when the implant 26 includes an integrated broach portion on the distal end of the implant 26. In

some embodiments, the sheath or sleeve embodiment has a tapered portion 308 that substantially

matches the taper of the broach. In some embodiments, the implant 26, rather than an inner tube

316, is used to push open the blade portions 314. In some embodiments, the broach portion of an

implant 26 with an integrated broach portion is used to push open the blade portions 314.

[00075] FIGS. 4A and 4B show an embodiment of a delivery sleeve 400 that can be used in

place of a dilator and/or soft tissue protector. The delivery sleeve 400 can be made to fit over the

implant 26 and have a tapered distal end 402 that can expand outwards to allow the implant 26 to

pass through the delivery sleeve 400. The delivery sleeve 400 can be flexible so that the tapered

distal end 402 can be expanded to allow the implant 26 to pass through. The tapered distal end

402 can include a plurality of slits 414 that divide the tapered distal end into blade portions 416

in a similar manner as described above for the dilators. The slits 414 can be aligned in a variety

of ways, such as being aligned with the vertices or being aligned between the vertices. A variety



of flexible materials can be used to fabricate the delivery sleeve 400, such as nitinol or another

flexible metal or metal allow, or flexible nonmetal materials such as polymers. The delivery

sleeve 400 can be shaped as described herein for dilators and other delivery sleeves. For

example, the delivery sleeve 400 can be triangular shaped with a triangular cross-section for a

triangular shaped implant 26 with a triangular cross-section. An impactor 404 sized to fit within

the delivery sleeve 400 can be used to push the implant 26 out of the delivery sleeve 400 and into

the implant site. In some embodiments, the delivery sleeve 400 is used to cover the implant 26

only during insertion of the implant 26 into the implant site.

[00076] In addition, in some embodiments, an adjusting sleeve 406 is configured to fit within

the delivery sleeve 400 so that a variety of different length implants 26 can be used with a single

length delivery sleeve 400. In some embodiments, the delivery sleeve 400 can have a threaded

nut 408 located on the proximal end 410 of the delivery sleeve 400. The adjusting sleeve 406

can have corresponding external threads 412 on its outer surface and be sized to fit through the

inner diameter of the nut 408 so that the external threads 412 on the adjusting sleeve 406 engage

the internal threads on the nut 408. Once the threads are engaged, the adjusting sleeve 406 can

be rotated relative to the nut 408 in order to advance or retract the adjusting sleeve 406 through

the delivery sleeve 400. In other embodiments, the adjusting sleeve 406 can be adjusted with a

ratcheting mechanism that is advanced via translation, such as pushing or pulling, as opposed to

rotation. For example, the ratcheting mechanism can include a plurality of teeth on the adjusting

sleeve 406 and a pawl on the delivery sleeve.

[00077] The adjusting sleeve 406 can be advanced to the implant 26 so that the distal end of

the adjusting sleeve 406 abuts against the proximal end of the implant 26. In addition, the

adjusting sleeve 406 can be advanced so that the implant 26 is pushed to or near the distal end

402 of the delivery sleeve 400. In order to expand the tapered distal end 402 of the delivery

sleeve 400, the adjusting sleeve 406 can be further advanced through the delivery sleeve 400,

thereby pushing the implant 26 so that the distal end of the implant 26 pushes apart the tapered

distal end 402 of the delivery sleeve 400. The impactor 404 can be sized to fit through the

adjusting sleeve 406. In addition, the system as described can be used with one or more of the

following: a guide pin or guide wire, drill sleeve, drill, broach sleeve and broach, for example.

[00078] In some embodiments, the triangular delivery sleeve 400 is designed to go over a

guide pin and then expand to dilate the soft tissues. As illustrated in FIG. 4B, the distal portion of

the delivery sleeve 400 can include three rigid blade portions or arms 416 that cover each apex of

the triangular shape. These arms 416 move in the direction of the small outward arrows when the

nut or dial 408 in the proximal portion of the delivery sleeve 400 rotates by a predetermined

amount, for example, by about 15, 20, 25, 30, 35, 40, 45, 50, 55 or 60 degrees. The dial 408 has



rigid pins 418 which engage a path on the rigid arms 416 that force the rigid arms 416 to expand

or collapse when the dial 408 is rotated. Three of the small circles 420 represent the rigid pins

416 in position 1, where the delivery sleeve 400 is in the relaxed step, with the arms 416 in a

collapsed configuration, during initial insertion. The three other circles 422 represent the rigid

pins 416 in position 2 where they have expanded the rigid arms 416 (expansion of arms not

shown).

[00079] FIGS. 5A-5C illustrate an embodiment of a sequential dilation system. A guide pin

500 can be placed into the bone. In some embodiments, the guide pin 500 can have a cannula

502 or sleeve that covers at least the distal portion of the guide pin 500 prior to insertion. After

the guide pin 500 is inserted into the bone at the right location and depth, the cannula 502 can be

removed from the guide pin 500. In some embodiments, the distal portion of the guide pin 500

can include a plurality of prongs 504 that expand or curl outwards once removed from the

cannula 502. The prongs 504 can form an anchor in the bone that anchors and prevents or

inhibits further advancement of the guide pin 500 within the bone.

[00080] After the guide pin 500 has been inserted into the bone and the cannula 502 has been

removed, a sequence of dilators can be inserted over the guide pin 500 in order to gradually

dilate the soft tissue and to serve later as a guide for insertion of additional instruments and

devices. For example, in some embodiments a drill dilator 506 can be inserted over the guide

pin 500 to dilate the soft tissue. Additional dilators include, for example, a broach dilator 508

that can be placed over the drill dilator 506 and be shaped to match the cross-sectional shape of

the broach and implant. For example, the broach dilator 508 can have a triangular cross section

for a triangular implant. Placement of the broach dilator 508 over the drill dilator 506 further

dilates the soft tissue around the guide pin 500. In addition, an outer cannula 510 that is shaped

and sized to fit over the broach dilator 508 can be placed over the broach dilator 508 to further

dilate the soft tissue and to complete the dilator system assembly.

[00081] In order to drill a hole through the bone around the guide pin 500, the drill dilator 506

can be removed. The drill dilator 506 can be sized to correspond to the diameter of the drill bit.

Once the drill dilator 506 is removed, the broach dilator 508 and the space vacated by the drill

dilator 506 forms a guide for the drill bit. After the hole is drilled, the broach dilator 508 can be

removed. The outer cannula 510 and the space vacated by the broach dilator 508 forms a guide

for a broach which widens the hole drilled into the bone into a hole shaped to receive the

implant.

[00082] In some embodiments, the outer cannula 510 can include one or more stabilizing pins

512 that can be located around the circumference of the outer cannula 510. For example, a

triangular shaped outer cannula 510 can have three stabilizing pins 512, with one stabilizing pin



512 located at each apex of the triangular cannula 510. The stabilizing pins 512 are aligned

longitudinally along the outer cannula, with for example, the apexes of the triangular outer

cannula 510 and/or the faces or flat portions of the outer cannula 510. The stabilizing pins 512

can be located in a channel or tube on the outer cannula 510, for example, and can be deployed

into the bone after the outer cannula 0 is positioned over the guide pin and other dilators and

into contact with the bone around the implant site. In some embodiments, the channel or tubes

holding the stabilizing pins 512 are located on the outer surface of the outer cannula 510, while

in other embodiments the channel or tubes are embedded within the outer cannula 510 walls.

Deployment of the stabilizing pins 512 into the bone around the implant site provides additional

stability to the dilator system, thereby reducing unwanted or inadvertent movement of the system

during the implant insertion process and resulting in accurate placement of the implant in bone.

[00083] In some embodiments, the dilators and cannulas can be radiolucent and be made from

radiolucent materials such as polymers or a carbon fiber based material. In general, instruments

and devices that do not substantially enter the bone can be radiolucent in some embodiments,

while instruments and devices that do substantially enter the bone can be radiopaque. This

property of being radiolucent or radiopaque is applicable to all the embodiments disclosed

herein.

[00084] For example, the drill dilator 506, the broach dilator 508 and the outer cannula 510

can be radiolucent, while the guide pin 500 and the implant can be radiopaque. In some

embodiments, the stabilizing pins 512 can also be radiopaque. This allows the surgeon to

monitor using fluoroscopy, for example, the position of the guide pin 500 and implant in the

bone during the insertion procedure without being obscured by the dilators and cannulas, thereby

reducing the likelihood that the guide pin 500 or implant is inserted into the wrong location,

which can damage sensitive tissues such as blood vessels and nerves, and require the removal

and reinsertion of the implant.

[00085] FIGS. 6A-6D illustrate embodiments of a quick change mechanism that allows two

instruments or components to be quickly and reversibly connected together. Although the quick

change or quick connect mechanism will now be described for a handle and a dilator, it should

be understood that the quick change or quick connect mechanism can be used to connect many

other types of instruments or components together. As shown in FIGS. 6A and 6B, a dilator 600

can be attached to a handle 602 using a bayonet-type connector. The bayonet connector can

include, for example, a pin 604 or tab located on the distally located handle attachment portion

605 that is configured to fit into an L or J shaped slot 606 in the proximally located dilator

attachment portion 608. In other embodiments, the pin 604 can be located on the dilator 600 and

the L shaped slot 606 can be located on the handle 602. The L shaped slot 606 has an axially



aligned slot portion 610 that is configured to receive the pin 604, and a transversely aligned slot

portion 612 that is configured to reversibly lock the pin 604 in place in some embodiments. In

some embodiments, the transversely aligned slot portion 612 can be angled or curved towards

the proximal end of the dilator. One end of the transversely aligned slot portion 612 is connected

to the axially aligned slot portion 610. In some embodiments, a locking slot portion 614 is

located on the other end of the transversely aligned slot portion 612. The locking slot portion

614 extends axially and towards the proximal end of the dilator 600 and is configured to securely

and reversibly lock the pin 604 in place. In some embodiments where the transversely aligned

slot portion 612 is angled or curved towards the proximal end of the dilator 600, the transversely

aligned slot portion 612 can also function as the locking slot portion.

[00086] To connect the dilator 600 to the handle 602, the pin 604 is aligned with and then

inserted into the axially aligned slot portion 610 of the slot 606. Once the pin 604 reaches the

end of the axially aligned slot portion 610, the handle 602 is rotated or twisted relative to the

dilator 600 about the longitudinal axis, thereby moving the pin 604 along the transversely

aligned slot portion 612. Once the pin 604 reaches the end of the transversely aligned slot

portion 612, a spring, which can be constantly applying a force or tension on the pin 604 towards

the proximal end of the dilator 600, pushes and secures the pin 604 into the locking slot portion

614. Once in the locking slot portion 614, the pin 604 is restricted from moving in the transverse

direction as well as in the axial direction towards the proximal end of the dilator.

[00087] To remove the dilator 600 from the handle 602, the pin 604 is pushed axially towards

the distal end of the dilator, thereby moving the pin out 604 out of the locking slot portion 614.

Next, the pin 604 is rotated along the transversely aligned slot portion 612 until the pin 604

reaches the axially aligned slot portion 610. Once the pin 604 reaches the axially aligned slot

portion 610, the pin 604 can be removed from the L shaped slot, thereby disconnecting the

handle 602 from the dilator 600. As mentioned above, portions of the dilator 600 and handle

602, such as collar portions, can be knurled to provide an enhanced gripping feature.

[00088] An embodiment of an alternative quick connect mechanism is illustrated in FIGS. 6C

and 6D. In some embodiments, this mechanism includes at least one spring loaded pin 616 or

spring loaded bearing that is located on the inner circumference of the handle attachment portion

605. In some embodiments, the mechanism includes a plurality of spring loaded pins 616, such

as 2, 3 or 4 or more spring loaded pins 616. In some embodiments, the dilator 600 can include

pin receptacles 618 that are configured to receive the spring loaded pins 616. In addition, the

dilator 600 can include a pin groove 620 that is configured to receive the spring loaded pins 616.

The pin groove 620 can be configured to align the spring loaded pins 616 with the pin

receptacles 618. In some embodiments, the pin receptacles 618 are located along the pin groove



620, and the depth of the pin receptacles 618 is generally greater than the depth of the pin groove

620. In other embodiments, the spring loaded pins 616 can be located on the dilator 600 while

the pin receptacles 618 and pin groove 620 can be located on the handle 602.

[00089] To connect the dilator 600 to the handle 602, the spring loaded pins 616 can be

aligned with the pin receptacles 618. The handle 602 and dilator 600 can then be pushed

together. As the handle 602 and dilator 600 are pushed together, the spring loaded pins 616 are

initially pushed back into the handle 602 so that the handle 602 can slide over the dilator 600.

Once the spring loaded pins 616 are aligned over the pin receptacles 618 or pin groove 620, the

spring loaded pins 616 push back out from the handle and into the pin receptacles 618 or pin

groove 620 on the dilator 600. If the spring loaded pins 616 are in the pin groove 620, the spring

loaded pins 616 can be rotated along the pin groove 620 until the spring loaded pins 616 are

aligned with the pin receptacles 618. Once aligned, the spring loaded pins 616 push into pin

receptacles 618, thereby reversibly locking the dilator 600 and handle 602 together.

[00090] In some embodiments, to remove the dilator 600 from the handle 602, the dilator 600

and handle 602 can be simply be pulled apart, with or without rotation depending on the

embodiment. As force is exerted on the spring loaded pins 616 in the pin receptacles 618, the

spring loaded pins 616 begin to be pushed back into the handle 602. Once enough force is

exerted on the spring loaded pins 616, from a pulling force and/or rotational force, the spring

loaded pins 616 will retract back into the handle 606 and allow the dilator 600 to be separated

from the handle 602. In other embodiments, the handle 602 can have a pin retractor that can be

actuated to temporarily retract the spring loaded pins 616 into the handle 602. The pin retractor

can be actuated prior to either handle 602 connection or handle 602 removal to ease connection

and removal of the handle 602 from the dilator.

[00091] The soft tissue protectors, dilators, delivery sleeves and quick connect mechanisms

described above can be used with a variety of implants in a variety of implant procedures,

examples of which are further described below.

[00092] Elongated, stem-like implant structures 1020 like that shown in FIG. 7 make possible

the fixation of the Si-Joint (shown in anterior and posterior views, respectively, in FIGS. 9 and

10) in a minimally invasive manner. These implant structures 1020 can be effectively implanted

through the use a lateral surgical approach. The procedure is desirably aided by conventional

lateral and/or anterior-posterior (A-P) visualization techniques, e.g., using X-ray image

intensifiers such as a C-arms, intraoperative CT scanners, or fluoroscopes to produce a live

image feed which is displayed on a TV screen.

[00093] In one embodiment of a lateral approach (see FIGS. 11, 12, and 13A/B), one or more

implant structures 1020 are introduced laterally through the ilium, the Si-Joint, and into the



sacrum. This path and resulting placement of the implant structures 1020 are best shown in

FIGS. 12 and 13A/B. In the illustrated embodiment, three implant structures 1020 are placed in

this manner. Also in the illustrated embodiment, the implant structures 1020 are rectilinear in

cross section and triangular in this case, but it should be appreciated that implant structures 1020

of other cross sections can be used. For example, the implant structures can have a square cross-

section. In some embodiments, the implant structures can have a curvilinear cross-section, such

as circular, oval or elliptical. The cross-sections discussed above refer to the transverse cross-

section of the implant rather than a longitudinal cross-section taken along the longitudinal axis of

the implant structure. In addition, the term rectilinear describes a device that is defined or

substantially defined by straight lines. This includes, for example, triangles, squares, and other

polygons, and also includes triangles, squares and other polygons having rounded corners. In

contrast, the term curvilinear is meant to describe devices that are defined by only curved lines,

such as a circle or ellipse, for example.

[00094] Before undertaking a lateral implantation procedure, the physician identifies the SI-

Joint segments that are to be fixated or fused (arthrodesed) using, e.g., the Fortin finger test,

thigh thrust, FABER, Gaenslen's, compression, distraction, and diagnostic SI joint injection.

[00095] Aided by lateral and anterior-posterior (A-P) c-arm images, and with the patient lying

in a prone position, the physician aligns the greater sciatic notches (using lateral visualization) to

provide a true lateral position. A 3 cm incision is made starting aligned with the posterior cortex

of the sacral canal, followed by blunt tissue separation to the ilium. From the lateral view, the

guide pin 1038 (with sleeve (not shown)) (e.g., a Steinmann Pin) is started resting on the ilium at

a position inferior to the sacrum end plate and just anterior to the sacral canal. In A-P and lateral

views, the guide pin 1038 should be parallel to the sacrum end plate at a shallow angle anterior

(e.g., 15.degree. to 20.degree. off horizontal, as FIG. 13A shows). In a lateral view, the guide pin

1038 should be posterior to the sacrum anterior wall. In the A-P view, the guide pin 1038 should

be superior to the sacral inferior foramen and lateral of mid-line. This corresponds generally to

the sequence shown diagrammatically in FIGS. 8A and 8B. A soft tissue protector (not shown) is

desirably slipped over the guide pin 1038 and firmly against the ilium before removing the guide

pin sleeve (not shown).

[00096] Over the guide pin 1038 (and through the soft tissue protector), the pilot bore 1042 is

drilled in the manner previously described, as is diagrammatically shown in FIG. 8C. The pilot

bore 1042 extends through the ilium, through the Si-Joint, and into the SI. The drill bit 1040 is

removed.

[00097] The shaped broach 1044 is tapped into the pilot bore 1042 over the guide pin 1038

(and through the soft tissue protector) to create a broached bore 1048 with the desired profile for



the implant structure 1020, which, in the illustrated embodiment, is triangular. This generally

corresponds to the sequence shown diagrammatically in FIG. 8D. The triangular profile of the

broached bore 1048 is also shown in FIG. 11.

[00098] FIGS. 8E and 8F illustrate an embodiment of the assembly of a soft tissue protector

or dilator or delivery sleeve 800 with a drill sleeve 802, a guide pin sleeve 804 and a handle 806.

In some embodiments, the drill sleeve 802 and guide pin sleeve 804 can be inserted within the

soft tissue protector 800 to form a soft tissue protector assembly 810 which can slide over the

guide pin 808 until bony contact is achieved. The soft tissue protector 800 can be any one of the

soft tissue protectors or dilators or delivery sleeves disclosed herein. In some embodiments, an

expandable dilator or delivery sleeve 800 as disclosed herein can be used in place of a

conventional soft tissue dilator. In the case of the expandable dilator, in some embodiments, the

expandable dilator can be slid over the guide pin and then expanded before the drill sleeve 802

and/or guide pin sleeve 804 are inserted within the expandable dilator. In other embodiments,

insertion of the drill sleeve 802 and/or guide pin sleeve 804 within the expandable dilator can be

used to expand the expandable dilator.

[00099] In some embodiments, a dilator can be used to open a channel though the tissue prior

to sliding the soft tissue protector assembly 810 over the guide pin. The dilator(s) can be placed

over the guide pin, using for example a plurality of sequentially larger dilators or using an

expandable dilator. After the channel has been formed through the tissue, the dilator(s) can be

removed and the soft tissue protector assembly can be slid over the guide pin. In some

embodiments, the expandable dilator can serve as a soft tissue protector after being expanded.

For example, after expansion the drill sleeve and guide pin sleeve can be inserted into the

expandable dilator.

[000100] As shown in FIGS. 11 and 12, a triangular implant structure 1020 can be now tapped

through the soft tissue protector over the guide pin 1038 through the ilium, across the Si-Joint,

and into the sacrum, until the proximal end of the implant structure 1020 is flush against the

lateral wall of the ilium (see also FIGS. 13A and 13B). The guide pin 1038 and soft tissue

protector are withdrawn, leaving the implant structure 1020 residing in the broached passageway,

flush with the lateral wall of the ilium (see FIG. 13A and 13B). In the illustrated embodiment,

two additional implant structures 1020 are implanted in this manner, as FIG. 2 best shows. In

other embodiments, the proximal ends of the implant structures 1020 are left proud of the lateral

wall of the ilium, such that they extend 1, 2, 3 or 4 mm outside of the ilium. This ensures that the

implants 1020 engage the hard cortical portion of the ilium rather than just the softer cancellous

portion, through which they might migrate if there was no structural support from hard cortical



bone. The hard cortical bone can also bear the loads or forces typically exerted on the bone by

the implant 1020.

[000101] The implant structures 1020 are sized according to the local anatomy. For the SI-

Joint, representative implant structures 1020 can range in size, depending upon the local

anatomy, from about 35 mm to about 60 mm in length, and about a 7 mm inscribed diameter (i.e.

a triangle having a height of about 10.5 mm and a base of about mm). The morphology of the

local structures can be generally understood by medical professionals using textbooks of human

skeletal anatomy along with their knowledge of the site and its disease or injury. The physician is

also able to ascertain the dimensions of the implant structure 1020 based upon prior analysis of

the morphology of the targeted bone using, for example, plain film x-ray, fluoroscopic x-ray, or

MR or CT scanning.

[000102] Using a lateral approach, one or more implant structures 1020 can be individually

inserted in a minimally invasive fashion across the Si-Joint, as has been described. Conventional

tissue access tools, obturators, cannulas, and/or drills can be used for this purpose. Alternatively,

the novel tissue access tools described above and in FIGS. 1-6 can also be used. No joint

preparation, removal of cartilage, or scraping are required before formation of the insertion path

or insertion of the implant structures 1020, so a minimally invasive insertion path sized

approximately at or about the maximum outer diameter of the implant structures 1020 can be

formed.

[000103] The implant structures 1020 can obviate the need for autologous bone graft material,

additional pedicle screws and/or rods, hollow modular anchorage screws, cannulated

compression screws, threaded cages within the joint, or fracture fixation screws. Still, in the

physician's discretion, bone graft material and other fixation instrumentation can be used in

combination with the implant structures 20.

[000104] In a representative procedure, one to six, or perhaps up to eight, implant structures

1020 can be used, depending on the size of the patient, the number of SI Joints treated, and the

size of the implant structures 1020. After installation, the patient would be advised to prevent or

reduce loading of the Si-Joint while fusion occurs. This could be about a three to twelve week

period or more, depending on the health of the patient and his or her adherence to post-op

protocol.

[000105] The implant structures 1020 make possible surgical techniques that are less invasive

than traditional open surgery with no extensive soft tissue stripping. The lateral approach to the

Si-Joint provides a straightforward surgical approach that complements the minimally invasive

surgical techniques. The profile and design of the implant structures 1020 minimize or reduce

rotation and micromotion. Rigid implant structures 1020 made from titanium provide immediate



post-op SI Joint stability. A bony in-growth region 1024 comprising a porous plasma spray

coating with irregular surface supports stable bone fixation/fusion. The implant structures 020

and surgical approaches make possible the placement of larger fusion surface areas designed to

maximize post-surgical weight bearing capacity and provide a biomechanically rigorous implant

designed specifically to stabilize the heavily loaded Si-Joint.

[000106] Variations and modifications of the devices and methods disclosed herein will be

readily apparent to persons skilled in the art. As such, it should be understood that the foregoing

detailed description and the accompanying illustrations, are made for purposes of clarity and

understanding, and are not intended to limit the scope of the invention, which is defined by the

claims appended hereto. Any feature described in any one embodiment described herein can be

combined with any other feature of any of the other embodiment whether preferred or not.

[000107] It is understood that the examples and embodiments described herein are for

illustrative purposes only and that various modifications or changes in light thereof will be

suggested to persons skilled in the art and are to be included within the spirit and purview of this

application and scope of the appended claims. All publications, patents, and patent applications

cited herein are hereby incorporated by reference for all purposes.



CLAIMS

What is claimed is:

1. A soft tissue protector system for coating an implant with a biologic aid, the system

comprising:

a longitudinal body having a distal end, a proximal end and a wall with an inner surface

that defines a passage extending through the longitudinal body, wherein the passage

is configured to receive the implant;

at least one port located on the inner surface of the wall proximal the distal end of the

longitudinal body; and

at least one channel in fluid communication with the at least one port, wherein the at least

one channel is configured to contain the biologic aid.

2. The system of claim 1 further comprising a pusher, wherein the pusher is configured to

be inserted into both the passage and the at least one channel such that the pusher is capable of

pushing out the implant from within the passage and pushing out the biologic aid from at least

one channel through the at least one port to coat the implant as the implant is pushed out of the

passage.

3. The system of claim 1, wherein the inner surface defines a passage having a rectilinear

transverse cross-sectional profile that is configured to receive an implant having a corresponding

rectilinear transverse cross-sectional profile.

4. The system of claim 3, wherein the passage and the implant each have a transverse

triangular cross-sectional profile.

5. The system of claim 3, wherein the inner surface comprises a plurality of planar surfaces,

each planar surface defining one side of the rectilinear cross-sectional profile of the passage,

wherein each of the plurality of planar surfaces comprises at least one port located proximal to

the distal end of the longitudinal body and configured to deliver the biologic aid.

6. The system of claim 1, wherein the port is a slot oriented transversely to the longitudinal

body.

7. The system of claim 1, wherein the channel is pre-loaded with the biologic aid.



8. The system of claim 7, wherein the biologic aid is selected from the group consisting of

bone morphogenetic proteins, hydroxyapatite, demineralized bone, morselized autograft bone,

morselized allograft bone, analgesics, antibiotics, and steroids.

9. The system of claim 7, wherein the biologic aid is incorporated into a controlled release

formulation to provide sustained release of the biologic aid over time.

10. An expandable dilator for dilating soft tissue, the expandable dilator comprising:

a longitudinal body having a distal end, a proximal end and a wall with an inner surface

that defines a passage extending through the longitudinal body;

wherein the wall comprises a plurality of longitudinal wall segments, each longitudinal

wall segment slidably connected to two other longitudinal wall segments;

wherein the longitudinal body has a compressed configuration with a first transverse

cross-sectional area and an expanded configuration with a second transverse cross-

sectional area, wherein the first transverse cross-sectional area is less than the second

transverse cross sectional area.

11. The expandable dilator of claim 10, wherein the longitudinal wall segments have a

greater amount of overlap between adjacent longitudinal wall segments in the compressed

configuration than in the expanded configuration.

12. The expandable dilator of claim 10, wherein the first transverse cross-sectional area and

the second transverse cross-sectional area are rectilinear.

13. The expandable dilator of claim 10, wherein the transverse first cross-sectional area and

the second transverse cross-sectional area are triangular.

14. The expandable dilator of claim 10, wherein the first transverse cross-sectional area and

the second transverse cross-sectional area are curvilinear.

15. A delivery sleeve for delivering an implant to a delivery site, the delivery sleeve

comprising:

a longitudinal body having a distal end, a proximal end and a wall with an inner surface

that defines a passage extending through the longitudinal body, the passage

configured to receive the implant;



wherein the longitudinal body includes a flexible tapered distal portion having a plurality

of longitudinal slits that divide the tapered distal portion into at least two expandable

blade portions, the expandable blade portions configured to rotate outwards upon the

application of force on the inner surface of the expandable blade portions.

16. The delivery sleeve of claim 15, further comprising an inner tube that is slidably disposed

within the passage of the longitudinal body, wherein the inner tube is configured to apply force

on the inner surface of the expandable blade portions.

17. The delivery sleeve of claim 15, wherein each longitudinal slit terminates at a stress relief

cutout.

18. The delivery sleeve of claim 15, wherein the longitudinal body has a rectilinear

transverse cross-section.

19. The delivery sleeve of claim 15, wherein the longitudinal body has a triangular transverse

cross-section.

20. The delivery sleeve of claim 15, further comprising an adjusting sleeve that is

controllably disposed within the passage of the longitudinal body to extend the length of the

passage.

2 1. A dilator system, the system comprising:

a guide pin configured to be inserted within bone, the guide pin having a distal portion

comprising a plurality of outwardly biased prongs;

a retractable cannula disposed around the outwardly biased prongs to keep the outwardly

biased prongs in a collapsed configuration;

one or more dilators that are configured to be sequentially disposed over the guide pin;

and

an outer cannula configured to be disposed over the one or more of dilators, the outer

cannula having a plurality of stabilizing pins disposed around the circumference of

the outer cannula, wherein the stabilizing pins are configured to be inserted within

bone.



22. The system of claim 21, wherein the one or more dilators includes a drill dilator and a

broach dilator.

23. The system of claim 21, wherein the broach dilator has a rectilinear transverse cross-

section and the outer cannula has a rectilinear transverse cross-section.

24. The system of claim 21, wherein the plurality of stabilizing pins are slidably disposed

within channels located around the circumference of the outer cannula.

25. The system of claim 21, wherein the one or more dilators and outer cannula are

radiolucent and the guide pin and the stabilizing pins are radiopaque.

26. A quick connect system, the system comprising:

a dilator having a proximal end and a distal end, the proximal end of the dilator having a

first quick connect feature; and

a handle having a proximal end and a distal end, the distal end of the handle having a

second quick connect feature, wherein the first quick connect feature is configured to

reversibly connect with the second quick connect feature.

27. The system of claim 26, wherein the first quick connect feature is an L or J shaped slot

and the second quick connect feature is a pin, wherein the L or J shaped slot is configured to

receive the pin.

28. The system of claim 26, wherein the first quick connect feature comprises a groove and at

least one pin or bearing receptacle and the second quick connect feature comprises a collar with

at least one spring loaded pin or bearing.

29. A method of inserting an implant into a bone cavity, the method comprising:

providing an implant loaded into a lumen of a dilator having a proximal end and a distal

end, the lumen of the dilator defined by a wall having an interior surface with one or

more ports located proximal to distal end of the dilator, the one or more ports in

communication with one or more channels within the wall, the one or more channels

containing a biologic aid;

positioning the distal end of the dilator adjacent to the bone cavity;



advancing a pusher simultaneously through the lumen of the dilator and the one or more

channels to simultaneously advance the implant into the bone cavity and eject the

biologic aid out of the one or more ports, thereby coating the implant with the

biologic aid as the implant is advanced into the bone cavity.

30. A method of inserting an implant into a bone cavity, the method comprising:

providing an implant loaded into the lumen of a dilator having a proximal end and a

distal end, the dilator including a reservoir of biologic aid;

positioning the distal end of the dilator adjacent to the bone cavity; and

advancing the implant into the bone cavity while simultaneously coating the implant with

the biologic aid.

31. A method of inserting an implant into bone, the method comprising:

inserting a guide pin into the bone;

disposing an expandable dilator over the guide pin and against the bone;

disposing a drill bit over the guide pin;

drilling a hole in the bone with the drill bit to form a channel in the bone;

withdrawing the drill bit from the channel;

expanding the expandable dilator from a contracted configuration to an expanded

configuration;

disposing a broach over the guide pin and inserting the broach into the channel to enlarge

and reshape the channel into a bone cavity; and

inserting the implant over the guide pin and into the bone cavity.

32. The method of claim 31, wherein the bone cavity has a rectilinear transverse cross-

section.

33. The method of claim 31, further comprising retracting a sleeve from a distal portion of

the guide pin to deploy a plurality of outward biased prongs that form the distal portion or the

guide pin.

34. The method of claim 31, further comprising inserting into the bone one or more

stabilizing pins to secure the expandable dilator to the bone.



35. The method of claim 31, further comprising attaching a handle to the expandable dilator

using a quick connect mechanism.
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