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SACRO-ILIAC JOINT STABILIZING IMPLANTS AND METHODS OF IMPLANTATION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Prov. No. 63/123,404, filed December 9, 2020, and U.S.
Prov. No. 63/202,390 filed June 9, 2021, the disclosures of which are incorporated by reference herein in

their entireties for all purposes.

INCORPORATION BY REFERENCE

[0002] This application incorporates by reference in its entirety for all purposes the entire disclosure of
PCT publication WO2021/119126Al.

[0003] All publications and patent applications mentioned in this specification are herein incorporated by
reference to the same extent as 1f each individual publication or patent application was specifically and

individually indicated to be incorporated by reference.

BACKGROUND

[0004] Implants may be positioned across a sacro-iliac (*°SI”) joint to help stabilize the joint. Portions of
the 1lium may have greater density than portions of the sacrum into which the implant 1s implanted.
Depending on one or more of the delivery trajectories, the target location for implantation, and the
configuration of the implant, the differences in bone density may present challenges while advancing
some SI joint implants across the SI joint. Implants and methods of delivery are needed that accommodate
for the differences in bone density and can facilitate the successtul delivery of the SI joint implant from a
dorsal approach across the SI joint. Additionally, implants are needed that are configured and sized to be

safely implanted into a target anatomical region.

SUMMARY OF THE DISCLOSURE

[0005] This disclosure describes implants that are sized and configured to be implanted across an SI
Joint from a dorsal trajectory to stabilize the joint.

[0006] This disclosure also describes delivery tools that are adapted to deliver and position implants
across an SI Jomnt from a dorsal trajectory.

[0007] This disclosure also describes methods of implanting implants across an SI Joint from a dorsal
trajectory.

[0008] One aspect of the disclosure is a sacro-iliac joint stabilizing implant for implanting across a SI
joint from a dorsal approach, the implant having an implant body. The implant body has a central joint

portion for placement across the SI joint, an 1lium portion on a first lateral side of the central joint portion,
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the 1lium portion sized and configured for implanting into an ilium when the implant is implanted across a
SI joint tfrom a dorsal approach, and a sacrum portion on a second lateral side of the central joint portion,
the sacrum portion sized and contigured for implanting into a sacrum when the 1mplant 1s 1implanted
across the SI joint from the dorsal approach.

[0009] In this aspect, the implant body may have a wafer configuration with a width dimension greater
than a height dimension.

[0010] In this aspect, the 1lium portion may comprise and define an elongate ilium lumen that extends
from a distal opening to a proximal opening and has an 1lium lumen longitudinal axis, the ilium lumen
s1zed and configured to receive therein an ilium positioning guide.

[0011] In this aspect, and with reference to a line that 1s orthogonal to an 1lium lumen axis, the sacrum
portion may extend further proximally than the 1lium portion.

[0012] In this aspect, the implant body may include a distal portion that includes a sharpened distal end
extending at least 1n the central joint portion, the sharpened distal end having a tapered configuration with
a first surface that tapers downward and distally from a top portion of the implant body and a second
surface that tapers upward and distally from a bottom portion of the implant body.

[0013] In this aspect, the implant body may have a proximal end having at least one surface feature
configured to imterface with a delivery tool (e.g., an impactor) to facilitate delivery of the implant body 1n
a direction of implantation, and with reterence to a line orthogonal to the direction of implantation, the
sacrum portion may extend further proximally than the 1llum portion.

[0014] In this aspect, a sharpened distal end ot the implant body may have, 1n a top view, a concave
curved configuration along at least a portion of the sharpened distal end. A curved configuration may be
asymmetrical about a long axis of the implant body. A sharpened distal end may extend turther distally in
the 1lium portion than in the sacrum portion.

[0015] In this aspect, a sharpened distal end of the implant body may extend laterally through the sacrum
portion, the central portion, and the ilium portion.

[0016] In this aspect, a sharpened distal end may comprise a smooth curve.

[0017] In this aspect, a portion of the ilium portion may extend further distally than a sharpened distal
end.

[0018] In this aspect, a portion of the sacrum portion may extend further distally than at least a portion of
a sharpened distal end.

[0019] In this aspect, the implant body may comprise a distal portion, at least a portion of the distal
portion comprising a curved distal end extending laterally from the ilium portion, through the central
portion, and mto the sacrum portion.

[0020] In this aspect, an 1lium lumen may have a length that 1s greater than a length of a sacrum lumen.
[0021] In this aspect, an ilium lumen may have a length that 1s the same as a length of a sacrum lumen.
[0022] In this aspect, a sacrum lumen may have a length that 1s greater than a length of an 1litum lumen.

[0023] In this aspect, an ilium lumen may be parallel with a sacrum lumen.
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[0024] In this aspect, the 1lium portion has an ilium length, and the sacrum portion has a sacrum length,
and the 1lium length may be greater than the sacrum length, the ilium length may be the same as the
sacrum length, or the sacrum length may be greater than the i1lium length.

[0025] In this aspect, a sacrum lumen may extend further proximally than an ilium lumen.

[0026] In this aspect, an 1lium lumen may extend further distally than a sacrum lumen.

[0027] In this aspect, at least one distal opening of optional lumens may extend further distally than at
least a portion of the central portion of the implant body. Distal openings of more than one lumen may
extend further distally than the central portion.

[0028] In this aspect, the implant body may further comprise an mner frame, and an outer porous
network of mterconnected struts extending about at least a top portion and a bottom portion of the
implant. A porous network of interconnected struts may further extend about the 1lium portion and the
sacrum portion. A porous network of interconnected struts may further extend about a plurality of side
fenestrations 1n each of an ilium side of the implant body and a sacrum side of the implant body, wherein
the plurality of fenestrations in the iltum side may be 1n communication with an 1lium lumen and the
plurality of fenestrations in the sacrum side may be 1n communication with a sacrum lumen. A porous
network of mterconnected struts may comprise pores 1n a central region of the implant body that are
larger 1n si1ze than pores that extend about the 1llum portion and larger than pores that extend about the
sacrum portion. An inner trame may have a slanted “digital eight” configuration that 1s slanted distally on
the 1lium side. An mner frame may include first and second axially extending elongate members and a
plurality of axially spaced apart connecting elongate members extending from the first elongate member
to the second elongate member, each two adjacent connecting elongate members, along with the first and
second axially extending elongate members, defining one of a plurality of frame fenestrations.

[0029] In this aspect, the implant body may have a height dimension that 18 not greater than 70% of a
width dimension of the implant body. The height dimension may not be greater than 60% of the width
dimension of the implant body.

[0030] In this aspect, the implant body may have a length from 15 mm to 80 mm.

[0031] In this aspect, the implant body may have a width from 15 mm to 50 mm.

[0032] In this aspect, the implant body may have a height from 4 mm to 20 mm.

[0033] In this aspect, the implant body, in a top view, may have a parallelogram configuration that does
not mclude right angles.

[0034] In this aspect, the implant body may have, in a top view, a thomboid configuration or a rhombus
configuration.

[0035] In this aspect, the implant body may have a height that 1s not constant across a width of the
implant body. A height dimension may be greater 1n at least a portion of in the 1lium portion than in the
central region, and wherein the height dimension may be greater 1n at least a portion of 1n the sacrum
portion than in the central region. At least one of a top portion or a bottom portion of the implant body

may have a curvature therem. A height dimension of the implant body may be greater 1n at least a portion
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of the central portion than in the ilium portion, and wherein the height dimension may be greater in at
least the portion of the central portion than in the sacrum portion.

[0036] In this aspect, the 1lium portion may comprise a cutting region proximally adjacent and disposed
about the distal opening. A cutting region may comprise a plurality of axially-spaced cutting edges, which
may be annular or circularly shaped.

[0037] In this aspect, the sacrum region may comprise a cutting region proximally adjacent and about the
distal opening. A cutting region may comprise a plurality of axially-spaced cutting edges, which may be
annular or circularly shaped.

[0038] In this aspect, a proximal end of the implant body may include a plurality of recessed members. A
first recessed member may be 1n a first lateral half ot the implant body, and a second recessed member
may be 1n a second lateral half of the implant body.

[0039] In this aspect, a proximal end of the implant body may include a cylindrical channel (optionally
extending along a long axis of the implant body) defining a lumen, wherein the channel comprises an
inner thread.

[0040] One aspect of the disclosure 1s a method of positioning a sacro-iliac (“SI”) joint stabilizing
implant across an SI joint from a dorsal approach.

|0041] In this aspect, the method may iclude advancing an elongate sacrum pin from a dorsal starting
point into a sacrum of a subject such that a distal end of the sacrum pin 1s 1n the sacrum and a proximal
end of the sacrum pin 1s disposed outside of the subject.

[0042] In this aspect, the method may include advancing an elongate ilium pin from a dorsal starting
point mto an ilium ot the subject such that a distal end of the ilium pin 18 1n the ilium and a proximal end
of the ilium pin 1s disposed outside of the subject.

[0043] In this aspect, the method may include advancing a distal opening of an ilium lumen that 1s in an
tlium portion of an Sl joint stabilizing implant over the ilium pin so as to restrict movement of the implant
with respect to the 1lium pin 1n at least one direction.

[0044] In this aspect, the method may include advancing a distal opening of a sacrum lumen that is in a
sacrum portion of the SI joint stabilizing implant over the sacrum pin so as to restrict movement of the
implant with respect to the sacrum pin 1n at least one direction.

[0045] In this aspect, the method may include advancing the implant distally over and relative to the
sacrum pin and the ilium pin until the implant is across the SI joint with the ilium portion 1n the tlium and
the sacrum portion 1n the sacrum.

[0046] In this aspect, the method may include removing the ilium pin and the sacrum pin from the
subject, and leaving the implant posittoned across the SI joint.

[0047] One aspect of this disclosure 1s a method of securing an SI-joint implant to an impactor.

[0048] In this aspect, the method may include causing a proximal end of the SI joint implant to be
brought adjacent to a distal end of the impactor

[0049] In this aspect, the method may include engaging a first securing element on the impactor with a

second securing element disposed 1n a proximal region of the implant to secure the implant to the
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impactor and cause the implant to move axially with the impactor. In this aspect, a first securing element
may be an elongate member with an external thread, and wherein the second securing element may be an
internal channel with an mternal thread. In this aspect, the method may include engaging a first umpactor
protrusion on a first lateral side of a first securing element with a first recess 1n the implant, and engaging
a second 1mpactor protrusion on a second lateral side of the first securing element with a second recess 1n
the implant. In this aspect, the method may include causing a distal face ot the impactor to be placed
adjacent a proximal end of the implant, wherein, 1n a top view, the distal face and proximal end of the
implant have complimentary shapes.

[0050] One aspect of the disclosure 1s a pin guide adapted for placing pin guides into an ilium and a
sacrum 1n a dorsal approach.

[0051] In this aspect, the pin guide may include a pin guide body that includes at least one of a lateral
tlium side with an axially extending ilium lumen and a lateral sacrum side with an axially extending
sacrum lumen. If the pin guide body has first and second lumens, the lumens may be parallel.

[0052] In this aspect, an 1lium side and an 1lium lumen may extend further distally than a sacrum side
and a sacrum lumen.

[0053] In this aspect, the pin guide may further comprise at least one lateral handle coupler that 1s
adapted to be attached to an elongate handle so the handle and pin guide can be moved together by
moving the handle.

[0054] In this aspect, the pin guide body may further comprise first and second central pins extending
distally from the pin guide body, the first and second central pins disposed laterally inward relative to the
tlium lumen and the sacrum lumen. Central pins may be permanently attached to a main portion of the pin
guide body. Optional first and second central pins may be laterally aligned with each other. First and
second central pins may extend between 10 mm and 20 mm from the pin guide body, optionally 15 mm.
[0055] One aspect of this disclosure 1s a pin guide adapted for placing pin guides into an ilium and a
sacrum 1n a dorsal approach. The pin guide may include a pin guide body and a distal pin guide coupled
to the guide body and extending distally from the pin guide body, wherein the distal pin guide may be
movable relative to the pin guide body when the pin guide 1s 1n a first state and less movable relative to
the pin guide body when the pin guide 1s in a second state.

[0056] One aspect of the disclosure 1s an impactor for advancing a bone implant. The impactor includes
a proximal region, a distal region, and an elongate central region extending between the proximal region
and the distal region.

[0057] In this aspect, the distal region may have a wafer configuration.

[0058] In this aspect, the distal region may include an implant securing element adapted to be releasable
engaged with the bone 1implant.

[0059] In this aspect, the distal region may imnclude a first protruding member on a first lateral side of the
implant securing element and a second protruding member on a second lateral side of the implant
securing element.

[0060] In this aspect, the distal region may include an i1lium lumen 1n an 1lium side of the distal region.

. 5.
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[0061]
[0062]
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In this aspect, the distal region may include a sacrum lumen in a sacrum side of the distal region.

In this aspect, the distal region may include a distal face that is not orthogonal to a long axis of

the central region. A distal face may extend further distally on the 1lium side than on the sacrum side.

[0063]

In this aspect, a first protruding member may extend further distally than a second protruding

member.

[0064]

[0065]
[0066]

In this aspect, an 1lilum lumen may extend further distally than a sacrum lumen.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A and 1B illustrate an exemplary SI joint implant engaged with a positioning guide.

Figures 2A and 2B illustrate an exemplary SI joint implant engaged with first and second

positioning guides.

[0067]
[0068]

Figures 3A and 3B illustrate an exemplary SI joint implant engaged with a positioning guide.

Figures 4A and 4B illustrate an exemplary SI joint implant engaged with first and second

positioning guides.

[0069]

Figures SA and 3B 1illustrate an exemplary SI joint implant engaged with a plurality of

positioning guides.

10070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]

Figures 6A and 6B illustrate an exemplary SI joint implant engaged with a positioning guide.
Figure 7 illustrates an exemplary SI joint implant.

Figure ¥ illustrates a portion of an exemplary S1 joint implant engaged with a positioning guide.
Figure 9 1llustrates a portion of an exemplary SI joint implant engaged with a positioning guide.
Figure 10 1llustrates an exemplary SI joint implant engaged with a plurality of positioning guides.
Figures 11A and 11B illustrate an exemplary SI joint implant.

Figure 12 illustrates an exemplary SI joint implant.

Figure 13 illustrates an exemplary SI joint implant.

Figure 14 illustrates an exemplary SI joint implant.

Figures 15A, 15B and 135C 1llustrate an exemplary SI joint implant.

Figure 16 illustrates an exemplary SI joint implant.

Figures 17A, 17B and 17C illustrate exemplary cutting edges disposed about optional lumens.
Figures 18A, 18B and 18C illustrate an exemplary SI joint implant.

Figure 19 illustrates an exemplary SI joint implant.

Figure 20 illustrates an exemplary SI joint implant.

Figure 21 1llustrates an exemplary SI joint umplant.

Figures 22A, 22B and 22C illustrate an exemplary SI joint implant.

Figures 23A and 23B illustrate an exemplary SI joint umplant.

Figure 24 1llustrates an exemplary SI joint implant.

Figure 25 illustrates an exemplary SI joint implant.

Figure 26 illustrates an exemplary SI joint implant.

- 6 -
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[0091] Figures 27A and 27B illustrate an exemplary SI joint implant.

[0092] Figure 28 illustrates an exemplary SI joint implant and an approximated quadrilateral shape or
configuration of the implant 1n a top view ot the implant body.

[0093] Figures 29, 30 and 31 illustrate exemplary proximal ends of exemplary SI joint implants.

[0094] Figure 32A 1llustrates a posterior view and exemplary locations for positioning guides.

[0095] Figure 32B illustrates an exemplary implantation location for a SI joint implant across a SI joint.
[0096] Figure 33 illustrates exemplary tools adapted for positioning one or more pins and for delivering
implants from a dorsal approach.

[0097] Figure 34A, 34B, 34C, 34D, 34E and 34F illustrate exemplary radiograph imaging of an SI joint
region and exemplary steps 1n a procedure.

[0098] Figures 35A, 35B and 35C illustrate an exemplary procedure that includes the use of a pin guide
and one or more pins.

[0099] Figure 36 1llustrates an exemplary impactor that 1s secured to an exemplary implant.

[0100] Figures 37A and 37B show exemplary radiograph imaging to confirm proper implant position.
[0101] Figure 38 illustrates an 1llustrative SI joint, 1lilum and sacrum.

[0102] Figures 39A, 39B, 39C and 39D illustrate exemplary 2D spaces characteristic of exemplary target
envelopes.

|0103] Figures 40, 41 A and 41B 1llustrate radiographic imaging of an exemplary process that includes
injecting contrast media through a needle that 1s placed in the SI joint.

[0104] Figures 42A and 42B illustrate exemplary steps of placing an exchange pin and creating a linear
skin marking along the exchange pin.

[0105] Figure 43 illustrates placement of a needle.

[0106] Figure 44 illustrates a nitinol wire after a needle has been removed.

[0107] Figure 435 illustrates an exemplary pin guide with a plurality of channels.

[0108] Figures 46A and 46B illustrate placing a central lumen of a pin guide over the wire from figure
44,

[0109] Figure 47 illustrates a pin being positioned through the sacral cortex with a mallet.

[0110] Figures 48A and 48B illustrate an ilium pin positioned through ilial cortex with a mallet.

[0111] Figures 49A and 49B illustrate taking a lateral radiographic image.

[0112] Figure 50 1llustrates an optional step of drilling a hole through a center channel of an exemplary
pin guide.

[0113] Figure 51 illustrates placement of a trephine over a pin.

[0114] Figure 52 is a radiographic image of an implant engaged with pins that have been placed in the
sacrum and 1lium.

[0115] Figures 53A and 53B shows an implant impacted to depth across the SI joint.

[0116] Figure 54 1s a radiographic 1image showing the pins being removed from the sacrum and 1lium.
[0117] Figure 55A 1s a lateral view and figure 55B is an outlet view showing the implant implanted

across the joint.
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[0118] Figures 56A, 56B, 56C and 56D illustrate exemplary pin guides.

[0119] Figures 57A and 57B illustrate an exemplary handle secured to an exemplary pin guide.

[0120] Figures 58A, 58B and 58C illustrates tool for and methods of positioning ilium and sacrum pins.
[0121] Figures 59A, 59B, 59C, 59D, 59E and 59F illustrate an exemplary impactor.

[0122] Figure 60 1llustrates an exemplary impactor, an exemplary depth gauge, and an exemplary
implant.

[0123] Figures 61A and 61B illustrate an implant secured to an impactor and implanted across an SI joint
from the dorsal approach.

[0124] Figures 62A and 62B illustrate an implant implanted across an SI joint after pins have been
removed.

[0125] Figures 63A, 63B and 63C illustrate an exemplary tool adapted for use with an impactor to
remove pins from the patient.

[0126] Figure 64 1llustrates an exemplary pin guide.

DETAILED DESCRIPTION

|0127] The disclosure herein 1s related to SI joint stabilizing implants (“implants™) and methods of
implanting S joint stabilizing implants across an Sl joint from a dorsal approach. Methods herein include
implanting an implant from a dorsal approach across the S1 joint with a first portion of the implant
positioned 1n the 1lium, a second portion of the implant positioned n the sacrum, and a third portion (e.g.,
a central portion) placed across the SI joint. The implants herein may be sized and contigured to be
implanted utilizing any of the suitable methods of implantation and delivery tools herein, unless indicated
herein to the contrary. Similarly, method of implantation and delivery tools herein may be used to deliver
any or all of the suitably configured implants across an SI joint, unless indicated herein to the contrary.
[0128] A region or portion of the ilium into which a first portion of the implant is positioned from a
dorsal approach may have greater density than a region or portion of the sacrum into which a second
portion or region of the implant 1s positioned. When positioning a SI joint implant across a SI joint from a
dorsal approach, the implant may thus tend to detlect away from denser cortical iliac bone and migrate
towards and into the less dense sacrum, which can prevent proper positioning of the implant across the SI
joint. Implantation methods, delivery tools and implants are described herein that can maintain proper
implant trajectory when advancing the SI joint implant across the SI joint from a dorsal approach
described herein. The methods and approaches herein can account for the difterences in bone density
between the 1lium and sacrum and prevent the implant from migrating away from denser 1liac bone during
implantation. Additionally, implants herein are sized and configured to be safely implanted 1nto a target
anatomical region when implanted from the dorsal approaches herein.

[0129] Methods of implanting the implants herein may include advancing one or more positioning
guides, any of which may be referred to herein as a “guide,” mto an ilium from a dorsal approach, and 1n

some embodiments between lateral and medial cortical walls of the 1lium, which 18 described and shown

. 8-
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herein. Figure 32 A 1illustrates a posterior view and a general dorsal approach for implanting the SI joint
implants herein across an SI joint. Figure 32B illustrates an exemplary implant 1106 that has been
implanted across an SI joint 11147 with a first region or portion of the implant disposed 1n the 1lium 1110,
a second region or portion ot the implant disposed 1 the sacrum 1112, and a central region or portion
extending across the SI joint 1114°. Figures 32A and 32B, which are described in more detail below,
tllustrate 1lium 1110, sacrum 1112, the SIjoints 1114 and 1114°, and lumbar vertebrae 1116. Figure 32A
also 1llustrates an optional anatomical region 1120 that 1s a starting point for advancing an i1lium
posttioning guide mto the tlium, and an optional exemplary anatomical region 1130 for a starting point for
advancing a sacrum positioning guide into the ilium. Figure 32A further illustrates an exemplary and
optional ilium starting point 1122 for an 1lium positioning guide, as well as an exemplary and optional
sacrum starting point 1132 for a sacrum positioning guide. Any of the 1lium positioning guides herein
may have a starting point in tlium region 1120, such as ilium starting point 1122. Any of the sacrum
positioning guides herein may have a starting point in sacrum region 1130, such as sacrum starting point
1132. A radiographic view 1mage may be obtained and utilized to help guide the positioning guide into
the 1lilum between lateral and medial cortical walls of the 1lium, which are illustrated generally 1n figures
32A and 32B. Methods herein may optionally include interfacing an 1lium positioning guide herein with
an 1lium portion or region of the SI jomnt implant, such as an interface member of the implant, to guide the
implant across the SI joint while maintaining a proper trajectory and achieving a desired implantation
location. By positioning an ilium positioning guide 1n the relatively dense region ot the 1lium, and by
interfacing and engaging the positioning guide with the ilium portion of the implant, the guide can help
ensure a portion of or the entire implant will stay on course with a desired trajectory during advancement
during implantation in the dorsal approach, rather than migrating away from the relatively dense cortical
ilium bone and towards the sacrum. The optional positioning guides herein thus interface directly with the
implant, and are sized and configured to act as a guide for the implant to ensure that an 1lium portion or
region of the implant is properly positioned in the ilium and that a joint region (which may be referred
herein as a central region or portion) of the implant 1s properly implanted across the SI joint.

[0130] The positioning guides are sized and configured to, when engaged with the implant, generally
restrict movement of the implant with respect to the positioning guide in at least one direction. The
implant may be free to move relative to the positioning guide in other ways or directions. For example,
once interfaced, the implant may still be able to rotate relative to the guide, such as in figures 1A and 1B,
but the guide can still maintain the desired trajectory (relative axial movement) of the implant when the
implant 1s advanced in the dorsal trajectory with respect to the engaged guide.

[0131] The methods herein include advancing the implant across the SI joint, while the optional guide(s)
helps guide an 1lium portion of the implant mto the 1lium. The methods may also iclude removing the
positionmng guide from the 1lium after the implant has been positioned across the SI jount.

[0132] The methods herein may include positioning more than one positioning guide, optionally more

than one 1lium guide 1n the 1lium, and optionally one or more guides into sacral bone. Any of the one or
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more guides herein may be sized and configured to function as a positioning guide to help guide a portion
of the implant into 1tlium bone or sacral bone.

[0133] In some alternative methods and implants described herein, the method of implantation may not
require a position guide. For example, an implant may be advanced across an SI joint from a dorsal
approach without using a positioning guide. For example, these methods may imnclude radiographically
visualizing a teardrop view of the 1lium and advancing the implant while visualizing the teardrop view to
ensure a portion of the implant stays sufficiently on course into the teardrop region of the illium. Any of
the methods herein may thus optionally exclude an 1lium positioning guide, and may rely on a
radiographic 1mage, such as a teardrop view, to help maintain a desired implant trajectory into a teardrop
region of the 1lium. Implants implanted according to these methods may be implanted with or without a
broach (described 1n more detail below), and 1f implanted without the use of a broach, the implants may
have distal end regions that are configured to penetrate into bone, optionally having sharpened distal ends.
[0134] Some of the implants herein, such as any of those shown 1n figures 1A-31, are generally sized and
configured to be able to intertace with an elongate 1lium positioning guide, and may be sized and
configured to imterface with one or more additional positioning guides, which may be 1llum or sacrum
guides.

|0135] Exemplary implants are described below. Even 1f the textual description of an exemplary implant
does not expressly include it, 1t 1s understood that teatures shown with respect to difterent exemplary
implants may be incorporated into other exemplary implants. For example, the implants shown 1n figures
1A, 1B, 2A and 2B each have an intertace member with an annular imnner surface that defines a lumen,
even 1f the text does not expressly imclude a description thereof. Additionally, similar components may be
similarly labeled in different embodiments. For example, it 1s understood that references to elements 10,
20, 30, 40, etc., 1n some of the figures may illustrate systems, even if the text related to any particular
embodiment is silent with reference to a reference number shown 1n the figure.

[0136] Figure 1A 1s an end dorsal view (showing the proximal portion) and figure 1B 1s a perspective
view of exemplary system 10 that includes SI joint stabilizing implant 14 and elongate ilium guide 12.
Implant 14 includes an ilium guide interface member 18 interfacing, which may be also referred to herein
as engaging, with ilium guide 12. Implant 14 mcludes main body or implant body 16, a central portion or
region of which is disposed across the S1 joint when the implant 18 implanted. The interface member 18
includes a surtace 19 that has a configuration, in this example annular, that 1s sized and configured to
interface with the corresponding contiguration of ilium guide 12 to allow implant 14 to be axially
advanced relative to guide 12. In these figures, the guide may or may not already be positioned 1 an
1lium, such as at the exemplary general location shown in figure 32A. The mterface between the guide
and the interface member of the implant restricts the movement of the implant interface guide member
with respect to the 1llum guide 1n one or more directions. In this example, implant 14 may still be rotated
relative to guide 12, but the imterface restricts, tor example, side-to-side (lateral) movement of 14 implant
relative to guide 12. In this embodiment, the guide has a cylindrical configuration, with an annular outer

profile 1n cross section along almost all of 1ts length (except for the distal tip region, which may be
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configured to penetrate and/or anchor (temporarily) into bone). Any of the guides herein may have a
cylindrical configuration along all or substantially all of its length. Any of the guides herein may also
include a sharpened or pomted distal end (e.g., as shown 1n figures 1B, 2B, 3B), which may be configured
to help penetrate and/or anchor 1mto bone (temporarily), such as iliac bone and/or sacral bone.

[0137] In figures herein, including figure 1A and 10, “S” refers to a sacrum and “I” refers to an 1lium.
[0138] Figures 2A (end view) and 2B (perspective) illustrate exemplary system 20, which includes
implant 24, illum or 1liac guide 22, and an optional elongate sacrum or sacral guide 21. In the figures
shown, tlium guide 22 and the sacrum guide 21 may or may not yet be positioned within the 1lium and
sacrum, respectively. In some methods, the one or more guides may be inserted 1nto bone, and then the
implant may be advanced over the guides. In some embodiments, the implant 1s interfaced with the one or
more guides, and subsequently the one or more guides can be inserted mto bone. Interfacing the implant
to a plurality of guides (1n examples with more than one guide) before guide insertion may help prevent
the guides from being mserted 1nto bone and spaced apart at positions that prevent the implant from then
be interfaced with the guides and successtully advanced along the guides and across the SI jont.
Interfacing the implant with the guides first may help the guides being properly spaced apart to
accommodate the implant during implantation. In merely exemplary embodiments herein, a method may
include mserting an 1lium guide 1nto iliac bone, interfacing the guide with the implant, interfacing the
implant with a sacrum guide, and inserting the sacrum guide mto a sacrum. The implant may
subsequently be advanced across the SI joint.

[0139] Any of the dashed lines in Figures 1A, 2ZA, 3A and 4A 1n an implant body indicates an optional
axially extending bore or opening within a body portion of the implant, which may extend through distal
and proximal implant body surfaces.

[0140] Figures 3A (end view) and 3B (perspective view) illustrate an exemplary system 30 that includes
implant 34, which 1s contigured to intertace with ilium guide 32. Implant 34 includes guide intertace
member 33 that has a surface 35 sized and contigured to interface with guide 32, which may be an ilium
guide. Member 33 18 1n this embodiment curvilinear and has an almost completely annular contiguration,
but extends less than 360 degrees.

[0141] Figures 4A (end view) and 4B (perspective view) illustrate exemplary system 40 that includes
implant 44 with first and second tlium guide interface members 43 and 435, each of which has a surface
configured to intertace with ilium guide 41 and ilium guide 42, respectively. Members 43 and 45 1n this
embodiment extend upward and downward from the main body region further than the guide interface
members 1n figures 1A, 1B, 2A and 2B, for example.

[0142] Figures SA (end view) and 5B (perspective view) illustrate an exemplary system 50 that includes
exemplary implant 54, and exemplary 1lium guides 51 and 52 and sacral guides 53 and 55. Implant 54
includes four guide members 36, 57, 58 and 59, each configured to interface with and be axially moveable
relative to a separate guide. The implant body has a general *X” or crossing configuration in an end view,
but could have other configurations, such as square, rectangular, oval, etc., and may still have four (or

more) guide interface members.
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[0143] Figures 6A (end view) and 6B (perspective view) illustrate an exemplary system 60 that includes
implant 64 configured to interface with guide 62. In this embodiment guide 62 includes a recessed region
that 1s configured to stably interface with interface member 63 that 1n this example 1s a lateral protrusion
or extension from a main body region of the implant. This 1s an example of the implant having a guide
interface member that extends within a portion of the guide, compared with guide interface members that
extend around a portion of the guide, such as 1s shown 1n figures 1A-3B. The interface 1n this
embodiment limits up and down movement of the implant relative to the guide, as well as right lateral
movement relative to the guide, but allows guide 62 to act as a guide for implant 64 during implantation.
[0144] Figure 7 illustrates an exemplary implant 70 or broach 70 with a sharpened distal end, in this
example extending laterally across the entire or substantially the entire width of the implant body, as
shown. If used as a broach, the broach 70 may be configured with any of the guide members herein, and
1n methods of use can be guided over one or more guides (before the implant 1s implanted) to create a
space across the SI jomnt for the implant. The broach can be removed, and an implant can then be
advanced over the guides, which 1s described 1n more detail below.

[0145] If used as an implant, the implant 70 may comprise any of the guide members herein (e.g., one or
more lumens), and 1 methods of use can be guided over one or more guides to position the implant
across an Sl joint. The sharpened region of the implant may create a space for the implant by penetrating
or cutting into bone.

[0146] Figure 8 (end view) 1llustrates an exemplary implant 84 that includes guide interface member 86,

which 1s configured to interface with guide 82. In this exemplary embodiment, guide 82 has a triangular

configuration (which may have other rectilinear contigurations), and member 86 includes an inner surface
triangular configuration (which may have other rectilinear configurations), as shown. Implant 84 may also
have any number of members 86, each of which can be contigured to interface with a different guide.
[0147] Any of the implants herein may also have a guide interface member with a first configuration and
a second guide mterface member with a second configuration different than the first. For example, any of
the implants herein may have one or more interface members that are the same or similar to member 23,
the same or similar to member 33, the same or similar to member 63, and/or the same or stmilar to
members 86.

[0148] Figure 9 (end view) illustrates an exemplary system 90 that includes implant 94. Implant 94 has a
plurality of arms, and not all ot the arms include a guide mtertace member at the respective arm end
region. In this embodiment, only one of the arms has a guide interface member (in this embodiment
member 96), but in other embodiments the implant may have any number of members less than the
number of arms extending from a main body portion (e.g., two, three, four, etc.).

[0149] Figure 10 (end view) illustrates an exemplary system 100 that includes an implant 104 that
includes 1lium guide 1terface member 106 and sacrum guide interface member 108, each of which 1s
configured to intertace with guides 110 and 112, respectively. The position shown 1llustrates the implant
as 1t may be implanted across an S1 joint, 1llustrating that any of the implants herein may be implanted

with one guide member (e.g., 106) 1n one type of bone superior to another guide member 1n a ditferent
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type of bone (e.g., ilium versus sacrum). For example, guide 110 may be positioned in iliac bone, and
guide 112 may be positioned in a sacrum, either inferior to guide 110 as shown, or in other embodiments
superior to guide 110, which 1s not shown, but which would be above guide 110 1n figure 10.

[0150] Any of the implants herein may have one or more surfaces that are configured and adapted to
facilitate at least one of bony mgrowth and ongrowth. For example, without limitation, any of the
implants herein may include one or more of fenestrations, apertures, porous surfaces, irregular surfaces,
etc., such as any that may be described m U.S. Pat. No. 9,044,321, U.S. Published Application
2013/0296953, U.S. Pat. No. 9,662,157, U.S. Pat. No. 10,166,033, U.S. Published Application
2016/0287171, the disclosures of which are incorporated by reference herein for all purposes.

[0151] As 1s set forth herein, SI joint implants herein may include one or more interface members, which
may be configured as axially extending lumens or bores, and which may also be referred to as channels
herein. The interface members are generally sized and configured to accommodate relative movement of
one or more guides (such as an ilium guide), which are positioned 1n an 1lium or a sacrum. In this way,
implants may be moved axially relative to and guided by the positioning guides to the mtended
implantation location across the SI joint without migrating (or at least minimizing migration) away from
the denser 1liac bone.

|0152] In some embodiments, the implant may imclude interface members that are 1 opposing lateral
side regions of the implant, an example ot which 1s shown 1n figure 2A and 2B. In this arrangement, the
implant 1s advanced over the guides to position the implant across the SI joint. The guides may be
removed after the SI joint implant 1s delivered to its desired position, leaving the implant implanted across
the SI joint.

[0153] Figures 11A and 11B illustrate in top and back end views, respectively, exemplary implant 1300.
Implant 1300 may include any of the suitable features of other implants herein, such as intertacing
members configured to interface with a positioning guide. Figures 11A and 11B illustrate implant 1300,
which 1s sized and contigured for implantation across a SI joint from a dorsal approach. Implant 1300
includes implant body 1302 that includes an ilium region or portion 1304 that 1s sized and configured for
implanting into an ilium when the implant 1s implanted across a SI joint from the dorsal approach.
Implant body 1302 also includes a sacrum region or portion 1306 that 1s sized and configured for
implanting into a sacrum when the implant 1s implanted across the S1 joint from the dorsal approach.
[0154] Height, Width and Length directions of the implant are also labeled to provide the relative
dimensions of the implant body that are described herein. When the description herein refers to a general
dimension (e.g., height, length) ot the implant body, it refers to the greatest dimension of the implant
body. For example, with reference to figure 11B, 1t the disclosure refers to a Height of implant body
1302, 1t refers to the greatest height dimension of the implant body, which 1 this embodiment 1s 1n lateral
regions of the implant body. The disclosure herein may also, however, refer to dimension 1 a particular

region of the implant (e.g., central region Height). The relative Distal and Proximal directions are also

labeled 1n figure 11A.
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[0155] As shown, ilium region 1304 includes and defines elongate ilium lumen 1305 therein that extends
from a distal opening to a proximal opening, and 1s sized and configured to receive therein an ilium
positioning guide. In this example, sacrum region 1306 extends further proximally than the 1lium region
1304 with reference to the Length direction, as shown m figure 11A. Figure 38 illustrates an illustrative
SI joint 1800, 1lium 1802, and sacrum 1804. Implants herein may be advanced from a dorsal approach and
1nto position across the SI joint, with the ilium region or portion of the tmplant 1n the 1lium and the
sacrum region or portion in the sacrum. The overall implant dimensions and configuration of exemplary
implant 1300 (which may also be referred to herein as the implant outer protfile) may provide one or more
advantages when implanting the implant across the S1 joint from the dorsal approaches described herein.
As can be seen 1n figure 38, 39A and 39B, the sacrum may extend further proximally than the 1lium,
relative to the delivery trajectory. With implants that have an 1lium region that extends as far proximally
as a sacrum region, the 1lium region of the implants may extend too far posteriorly when implanted, such
that they are extending out of the 1tlium. Ilum region 1304 does not extend as far proximally as sacrum
region 1306, such that when implanted there 1s less risk that the 1llum region 1304 will extend outside of
the 1lilum. The proximal end of the implant body 1n this example includes optional stepped region or
portion 1308 between a sacral side and an 1lium side of the implant body 1302, and 1n this example
optionally includes three tlat surtfaces (shown 1n the top view of figure 11A), the central of which 1s
tapered and extends turther distally in the ilium portion of implant body. The tapered surface in this
example extends between proximal sacrum and ilium surfaces that are orthogonal to a long axis of the
implant (as shown), and are described 1in more detail with respect to an impactor, an example of which 1s
shown 1n figures 33 and 36. In alternative implants, the proximal end may be a combination of one or
more flat or curved surfaces, additional examples of which are described below.

[0156] Alternatively, implant 1300 may have a distal end in which ilium region 1304 extends further
distally than sacrum region 1306, some examples of which are described below. For example, the
configuration of implant body 1302 may approximate a general parallelogram shape that does not
comprise four right angles, such as a rhomboid or rhombus configuration (in a top view of the implant).
Implants for which sacrum regions do not extend as far distally as the 1lium region may provide an
advantage of preventing the sacrum region 1306 from being advanced too tar distally in the patient, which
may mitigate a risk of damaging tissue distal to the desired implantation location. Some implants herein
thus may have ilium and sacrum regions that do not extend as far proximally or as far distally as one
another, which may provide the exemplary advantages set forth herein.

[0157] Implant body 1302 1s an example of an implant body that has a height dimension that is less than
a width dimension, as shown. Implant body 1302 also mcludes a sacrum region 1306 that mcludes an
optional elongate sacrum lumen 1307 therein that extends from a distal opening to a proximal opening
and 1s sized and configured to receive therein a sacrum positioning guide (such as any of the sacrum
guides herein). In this example, sacrum lumen 1307 has a length that 1s greater than a length of 1lium
lumen 1305, but 1n alternatives 1n which the sacrum region does not extend as far distally as 1s shown 1n

figure 11A, the lumens may have lengths that are the same or substantially the same. In this example,
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sacrum lumen 1307 18 parallel to the ilium lumen 1303. The term parallel in this disclosure can include a
very minor deviation from being strictly parallel, such as lumens or sides with corresponding axes that
intersect at an angle that 1s five degrees or less, for example. Ihum lumen 1305 1s also parallel to a
longitudinal (*long™) axis of the implant body, with the long axis 1n this example extending 1n the length
direction.

[0158] As 1s set forth herein, the outer profile of the implant body 1s important to ensure the implant is
positioned at a target implant location and generally within a patient’s target anatomical envelope. A
target envelope refers generally to an anatomical volume that 1s the target location for the implant, which
may vary from patient to patient due to anatomical variability. For example, some implant configurations
mitigate a risk of extending too far proxumally out of the 1lium, as described above. Additionally, some
implant outer profiles may mitigate a risk of extending too far distally, such as too far distally in the
sacrum and potentially damaging sensitive tissue. As such, the implant body generally has dimensions
and profiles sized and configured to avoid these potential problems. The target envelope may optionally
be characterized by two dimensional (2D) spaces and/or a three dimensional (3D) space. Figures 39A,
39B, 39C and 39D illustrate exemplary views that 1llustrate exemplary 2D spaces with exemplary
dimensions that partially characterize exemplary target envelopes. As shown, there can be some patient-
to-patient variability 1n sacral bone shape, 1liac bone shape, and SI joint shape. While some implant
shapes herein may be able to treat a wide range of patients, 1t may optionally be beneficial to customize
an S joint implant for a particular patient, such as by customization ot one or more dimensions (e.g.
angles), and/or the outer profile of the implant. A customization process can include characterizing the
target envelope, such as obtaining one or more 2D views (e.g., figures 39A-3D) and/or constructing a 3D
image of the target envelope, and designing or selecting an implant (optionally from a kit of implants with
at least some different dimensions and/or outer profiles, for example) based on the target envelope
characterization. For example, a patient from which the image in tfigure 39D 1s obtained may optionally
be treated with an implant herein where 1lium regirons and sacrum regions extend to the same distal extent
(e.g., figures 11A, 24, 25, 26 or 28 A and 28B), whereas a patient from which the image in figure 39B is
obtained may optionally be treated with an implant with a configuration that more closely approximates
the general rhomboid 2D space annotated in figure 39D, such as (without limitation) any of the implants
in figures 14, 15A, 16, 18A, or 23A).

[0159] The implant bodies herein may have a length from 15 mm to 80 mm (an example length of which
18 shown 1n figure 14, as “Length (implant body)™). For example, in tigure 11A, the greatest proximal
extent of implant body 1302 is in sacrum region 1306, and the greatest distal extent of implant body 1302
1s 1n both sacrum region 1306 and 1lium region 1304. In any of the embodiments herein, the 1lium lateral
side of the implant body may have a length from 35 mm to 70 mm, an exemplary dimension of which 1s
shown 1 figure 14 as “Length (1lium lateral side).” In any of the embodiments herein, the sacrum lateral
side may have a length from 25 mm to 60 mm. In any of the embodiments herein, the implant body may
have a width from 15 mm to 50 mm, as example of which 1s shown 1n figure 16 (“Implant Width™). In

any of the embodiments herein, the implant body may have a height from 4 mm to 15 mm 1n at least a
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portion of the implant (such as one or both ot an 1lium region or a sacrum region), and the height may also
vary across the width ot the implant body, an example of which 1s shown 1n figure 11B.

[0160] Figure 28 illustrates an approximated shape of the implant body in a top view, including angles
beta (the angle between the proximal end and the sacrum side of the approximated shape) and alpha (the
angle between the 1lium side and the distal or front end of the approximated shape). Figures 39A-39D also
include exemplary angles alpha and beta for exemplary envelopes for particular patients. In some
embodiments, the implant and/or the approximated shape (an example of which 1s shown 1n figure 28)
may have an angle beta from 30 degrees to 85 degrees, including any subrange therein. In some more
particular embodiments, the angle beta may be from 35 degrees to 80 degrees. In some embodiments, the
angle alpha may be from 30 degrees to 90 degrees. The angle alpha may be slightly greater than 90
degrees (e.g., 90.2 degrees) and still be considered to be within the range from 30 degrees to 90 degrees,
including any subrange therein. In some particular embodiments, angle alpha may be from 40 degrees to
90 degrees. It 1s understood that implants herein may have one or more right angles, such as having a
rectangular shape 1n the top view (e.g., square). For example, some implants may be modified such that
angles alpha and beta are 90 degrees. Any of the implants herein (including 1n any claims) may have any
of the exemplary angles alpha and beta described herein.

|0161] The implant configuration may also be characterized by a top and/or bottom surface area of the
implant, such as 1s shown 1n the top view of figure 11A. The surtface area may refer generally to an area
of an outer profile of the configuration of the implant (in a top view), even 1t there are a plurality ot
openings 1320 extending through the implant body (examples of which are shown 1n figurel3A). In any
of the embodiments herein, a surtface area of a top portion and/or a bottom portion of the implant body
may be from 400 to 3,000 mm”.

[0162] As mentioned above, in some non-limiting embodiments the implant body have a quadrilateral
configuration, such as a parallelogram configuration without right angles (e.g., rhomboid or rhombus),
with the ilium portion extending further distally than the sacrum portion, and the sacrum portion
extending further proximally than the ilium portion, many examples of which are shown and described
herein.

[0163] In some embodiments, the implant body may have a quadrilateral shape (in a top view) with one
or more right angles, such as a rectangle or square. For example, an implant body herein may have a
rectangular shape with a sharpened distal region, an example of which 1s shown with implant 70 shown in
figure 7. Figures 24-26 illustrate exemplary implant bodies with a quadrilateral shape or configuration,
without any right angles.

[0164] As shown in figure 11B, implant body 1302 optionally has a height that is not constant across a
width of the umplant. In this example, the height 1s greater 1n at least a portion of the 1lium and sacrum
portions than 1n the central portion. The top and bottom portions or surfaces of the implant bodies herein
may have a gradual curvature therein 1n an end view, as shown 1n the example 1n figure 11B.

[0165] As used herein, an implant body that has a wafer configuration or profile refers to an implant

body with a width dimension that 1s greater than a height dimension. Implant body 1302 1s an example of
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an implant body that has a water or wafer-like configuration. The height dimension ot any implant body
herein may be not more than 70% of a width dimension ot the implant body, not more than 65%, not
more than 60%, not more than 55%, not more than 50%, not more than 45%,. not more than 40%, not
more than 35%, not more than 30%, not more than 25%, not more than 20%, not more than 15%, or not
more than 109% of the implant body width. Implants herein are implanted across an SI joint from a dorsal
approach, and 1f the implant body height 1s too great, the implant body may undesirably extend outside of
the joint when implanted.

[0166] Wafer implants herein, may however, have relatively larger heights than those described 1n the
ranges herein (absolute and/or relative) and may be able to sately stabilize and/or fuse an SI joimnt. For
example, the implant bodies herein may be able to safely stabilize the SI Joint even 1f the height
dimension 1s, for example, not more than 80% of the width dimension.

[0167] Implant body 1302 1s also an example of a SI joint implant body wherein the 1lium lateral side of
the implant body has a length that 1s different than a length of the sacrum lateral side of the implant body.
In this example, the 1lium lateral side 1s shorter than the length of the sacrum lateral side, as shown. The
lengths of the lateral sides 1n this context refers to the lengths of the lateral sides of the implant body,
example of which are shown 1n figure 14 as “Length (1lium lateral side,” and “Length (sacrum lateral
side”).

10168] Implant body 1302 also includes a distal end region 1310 (which 1n this example 1s not the
turthest distal extent of the entire implant body) that 1s sized and contigured for one or more of
penetrating through bony tissue as the implant 1s advanced or reducing the likelithood that the implant
deviates from the intended trajectory. For example, distal end region 1310 18 an example of a sharpened
distal end at least a portion of which extends laterally inward or centrally relative to lateral sides of the
implant, the sharpened distal end contfigured to help penetrate or cut through bony tissue as the implant is
advanced. Additionally, end region 1310 has an optional concave curved contiguration that can reduce the
likelithood that the implant deviates from its intended trajectory when being distally advanced during
implantation. A concave curved configuration (an example of which 18 shown 1n the top view of figure
11A) may be thought of as helping self-center the implant across the SI joint as the implant 1s being
advanced. The degree of curvature may vary along the curve, as 1s shown in the example of figure 11A.
The curve may be symmetrical about a long axis of the implant (even 1t the degree of curvature varies), of
the curve may be asymmetrical about a long axis of the implant (such as if the 1lium and sacrum regions
have distal ends that do not extend distally to the same point, examples of which are described below).
The sharpened distal end 1n this example has a tapered contiguration, as shown, with a first surface
tapering downward and distally from a top portion or surface of the implant body, and a second surface
tapering upward and distally from a bottom portion or surface of the implant body, as shown. A
sharpened region as that phrase 1s used herein does not require a configuration with a knife’s edge, but
rather may be a region with surfaces that taper towards one another or other configurations that facilitate

cut or penetrating through bony tissue.
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[0169] In this example, the sacrum and 1lium lateral sides of the implant body extend further distally than
distal region 1310 (distal region 1310 includes a central region of implant body), but in other
embodiments the sacrum lateral side may not extend further distally than distal region 1310. The
curvature of region 1310, 1 a top view, may optionally be symmetrical about a long axis of the implant
body (such as 1s shown 1n the example 1 figure 11A), which may help maintaining the umplant trajectory.
Distal end region 1310 also extends laterally across a central region of the implant, wherein the central
region 18 laterally inward relative to lateral sides of the implant body. A long axis of the implant body
may extend through sharpened distal end region 1310.

[0170] Implant distal region 1310 1s an example of a front region of the implant that has at least one
surface sized and configured to at least help maintain the timplant trajectory when implanted across the SI
joint from a dorsal approach. In this example the region has an inwardly curved configuration. In this
context, the term front, or forward, refers to the portion of the implant body that will typically engage
tissue when the implant 1s advanced along a direction of implantation. The “front” of the implant body
thus may extend laterally across the entire distal end of the implant body, and thus some front portions of
the implant body (e.g., a central front portion) may be disposed proximally relative to other front regions
of the implant. Distal region 1310 1s an example of a front portion of implant body, at least a portion of
which 1s proximal relative to distal ends of the 1lium lateral side and the sacrum lateral side, as shown 1n
figure 11A.

[0171] Alternatively, any of the implant bodies may have sacrum and tlium portions that have distal ends
with surfaces that are configured to compress the SI jomnt as the implant 1s advanced, such as by having
larger diameter regions, or one or more fins.

[0172] The central portion of implant bodies herein refers to a portion or region of the implant body that,
in a top view of the implant, 1s laterally central or inward relative to lateral sides of the implant body, at
least a portion of which 1s adapted or intended to be disposed 1n the SI joint when implanted. A long axis
of the implant body may pass through central portions of implants herein. A central portion generally
includes a lateral midpoint of the implant body, as measured laterally across one or both of distal and
proximal ends of the implant body. Implant bodies herein do not necessarily have exact or definitive
demarcations or delineations between an 1lium portion and a central portion, or between a sacrum portion
and central portion, but rather a central portion may include the portion or region of the implant that will
be or 1s intended to be positioned across an Sl joint when the implant body 1s implanted. In this regard,
the use of the phrases 1lium portion and sacrum portion herein refers generally to a lateral position ot the
portion relative to the central portion. For some or any of the implant bodies herein, it 1s understood that
there may be some degree of lateral overlap between a central portion and at least one of the 1lium portion
and the sacrum portion. The phrase central portion or central region herein can thus refer to a lateral
position relative to 1llum and sacrum lateral sides of the implant body.

[0173] Figure 12 illustrates a proximal and top perspective view of implant 1200, which 1s sized and
configured for implantation across an Sl joint from the dorsal approaches described herein. Implant 1200

includes implant body 1202 that includes 1lium portion 1204 that 1s sized and configured for implanting
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into an ilium when the implant 1s implanted across a Sl joint from the dorsal approach. Implant body 1202
also 1ncludes sacrum portion 1206 that 1s sized and configured for implanting into a sacrum when the
implant 1s implanted across the SI joint from the dorsal approach. Any relevant description of figures 11A
and 11B may be imcorporated by reterence into the description of figure 12, such as the relative proximal
and distal directions. Ililum portion 1204 mncludes and defines an elongate 1lium lumen therein (not
labeled) that extends from a distal opening to a proximal opening, which 1s sized and contigured to
rece1ve therein an ilium positioning guide. Sacrum portion 1206 includes and defines an elongate sacrum
lumen 1207 therein that extends from a distal opening to a proximal opening, and 1s sized and configured
to recerve therein a sacrum positioning guide. In this example, sacrum portion 1206 extends further
proximally than tlium portion 1204 with reference to the length direction, as shown in figure 12. Ilium
portion 1204 extends further distally than sacrum portion 1206, as shown, exemplary advantages of which
are described herein, such as preventing the sacrum region 1206 from being advanced too far distally 1n
the patient, which may mitigate a risk of damaging tissue distal to the desired implantation location across
the SIjoint. Implant body 1202 1s also an example of an implant body with a parallelogram configuration
that does not have four right angles, and 1s generally rhomboid.

[0174] While an end view 1s not shown, implant body 1202 1s an example of an implant body that has a
water configuration, with a height dimension that 1s less than a width dimension, as can be appreciated
from the perspective views that are shown. In this example, sacrum lumen 1207 has a length that 1s
greater than a length of the ilium lumen, but may be at least substantially the same (optionally being
exactly the same same) as a length of the ilium lumen. The guide lumens 1n implant body 1202 are
examples of lumens that have axes that are parallel with each other, which again includes slight
deviations from perfectly parallel (e.g., lumen axes intersecting with an angle of five degrees or less
therebetween). [lium lumen is also parallel to a long axis LA of the implant body, with the long axis LA
in this example extending in the length direction.

[0175] Implant body 1202 1s an example of an implant body comprising one or more porous networks of
interconnected struts. Implant body 1202 includes top porous network of interconnected struts 1201, a
bottom porous network of interconnected struts (not labeled, but detines part of the bottom portion of the
implant body), and lateral side porous network of interconnected struts 1209 (only the sacrum side of
which 1s shown and labeled). Top porous network of interconnected struts 1201 forms at least a portion of
a top portion of the implant body, and lateral side porous network of interconnected struts 1209 form at
least part of the lateral sides of the implant body. In the embodiment, implant body 1202 includes tframe
1213, portions of which are connected or coupled by one or more discrete porous network of
interconnected struts. For example, frame 1213 includes a plurality of axially extending frame members
1211a, 1211b, 1211c, and 1211d (1211d 1s not shown or labeled, but 1s one of the lower or bottom
members), which may also be referred to as struts, and which may be a part of the framework providing
much of the structural support of the implant body. Frame 1213 may also comprise a proximal frame
portion 1215, which m this example extends laterally but obliquely (but not strictly laterally) across the
width of implant body 1202, and generally obliquely to the axially extending members 1211a-1211d. In
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this example, proximal frame portion 12135 forms a proximal side of the quadrilateral shape of the
implant, which 1n this example 1s a parallelogram, and 1n particular a rhomboid. Implant body tframe 1213
also comprises distal frame portion 1217, which i this example includes a sharpened distal end, which 1s
described 1n more detail heremn. Similar to proximal frame portion 1215, sharpened distal end 1217
extends generally laterally but not strictly orthogonally across implant body 1202 relative to long axis
LA. Frame 1213 1n this embodiment comprises distal frame portion 1217, proximal frame portion 1215,
and a plurality of axially extending and linear frame members 1211a-1211d coupling the proximal 1215
and distal 1217 frame members.

[0176] A plurality of discrete porous networks of interconnected struts extend between and couple the
frame members, as shown, forming most of the top, bottom, and lateral sides of the implant body. The top
and bottom porous networks of interconnected struts each form most of the top and bottom portions,
respectively, that, 1n an end view of the implant, define at least partially curved configurations for the top
and bottom portions of the implant. In this example, each of the lateral side porous networks of
interconnected struts 1209 partially define the 1lium and sacrum lumens, as shown, and 1n particular,
define a lateral section of each of the lumens, even though the lateral sides of the lumen have openings
therein 1n between the struts.

|0177] Body 1202 1s also an example of an implant body that has a quadrilateral configuration, and 1n
this example has a parallelogram configuration that does not include ftour right angles. For example, body
1202 1s an example of an implant body that has a rhomboid contiguration, and may alternatively have a
rhombus configuration, but in alternative embodiments it may have other quadrilateral configurations
(including rectangular, square, etc.).

[0178] Implant bodies herein may have, in a top view of the implant body, a general quadrilateral
configuration. In this context, the term quadrilateral does not require completely linear sides. Any side of
implant bodies herein may have some minor degree of curvature while still approximating a quadrilateral
configuration, such as the implant body in figure 26.

[0179] Additional details of porous networks of interconnected struts may be found in published PCT
application W0O2021/108590A1, the disclosure of which 18 incorporated by reference herein for all
purposes. For example, any and all disclosure of porous networks of interconnected struts described in
W02021/108590A1 may be incorporated into the disclosure herein, including any examples that
comprise one or more porous networks of interconnected struts. For example, a porous network of
interconnected struts may also be referred to as a porous lattice, or mesh. Additionally, any of the
individual struts herein may also be referred to as a beam. Additionally, the porous networks ot
interconnected struts may have and form a smooth outer surface, such as shown 1n the example 1 figure
12 (as opposed to struts or beams with free ends that extend outward). Additionally, 1 some
embodiments the porous network may have an irregular configuration of struts, or 1t may have a regular
pattern of struts, or a combination thereof. It 1s therefore understood that the term lattice or network as
used herein does not require a regular or repeating pattern of struts. Additionally, struts of the porous

network of mterconnected struts may be interconnected at connections or nodal locations, which 1s
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described 1 more detail 1n, for example, W02021/108590A1. Connections or nodal locations herein may
be the connection of two, three, four, or more individual struts or beams of the porous network of
interconnected struts.

[0180] Implant bodies herein that include a porous network of interconnected struts may have added
stability once implanted as the bone grows around the many struts.

[0181] Figure 13 1s a distal and top perspective view illustrating exemplary implant 1350, which, like
others herein, 1s sized and configured for implantation across an SI joint from the dorsal approaches
herem. Implant 1350 mcludes implant body 1352 that includes ilium portion 1354 that 1s sized and
configured for implanting into an ilium when the implant 1s implanted across an SI joint from the dorsal
approach. Implant body 1352 also includes a sacrum portion 1356 that 1s sized and configured for
implanting mto a sacrum when the implant 1s implanted across the SI joint from the dorsal approach. Any
relevant description of figures 11A-12B may be incorporated by reference to the description of figure 13.
[lium portion 1354 includes and defines an elongate 1lium guide lumen 1338 that extends from a distal
opening to a proximal opening, and 1s sized and configured to receirve therein and move relative to an
1lium positioning guide (not shown). Sacrum portion 1356 includes and defines an elongate sacrum lumen
1340 therein that extends from a distal opening to a proximal opening, and 1s sized and configured to
receive therein a sacrum positioning guide. In this example, sacrum portion 1356 extends further
proximally than tlium portion 1354 with reference to a length direction. Ilium portion 1354 extends
turther distally than sacrum portion 1356, as shown, exemplary advantages of which are described herein.
Implant body 1352 1s also an example of an implant body with, in a top view, a parallelogram
configuration that does not include four right angles, and 1n this example has a rhomboid contiguration
(but may alternatively have a rhombus configuration). Implant body 1352 1s also an example of an
implant body that has a water configuration. In this example, sacrum lumen 1340 has a length that 1s
slightly greater than a length of the ilium lumen 1358, but 1n alternatives it may be at least substantially
the same or exactly the same as a length of the ilium lumen 1358. The guide lumens in implant body 1352
are examples of lumens that have long axes that are parallel, which includes slight deviations from
perfectly parallel (described herein). Ilium lumen 1358 and sacrum lumen 1340 are also parallel to a
longitudinal (or long) axis LA of the implant body, with the long axis in this example extending in the
length direction. In this example, long axis LA extends through a lateral midpoint ot the implant body
(e.g., dividing the implant body laterally into halves). As shown in the examples herein, a long axis of the
implant body may or may not be a line of symmetry of the implant body 1n a top view of the implant
body. In figures 11A — 28, the long axis of the respective implant body 18 not a line of symmetry of the
implant body 1n a top view. Implant body 1352 also includes a distal portion, at least a portion of which
comprises sharpened distal end 1360, which 1s described 1n detail elsewhere herein. Sharpened or cutting
distal end 1360 has a tapered configuration 1364, which tapers downward from a top portion 1362 of the
implant body and that tapers upward from a bottom portion of the implant body. In this embodiment,
tapering surface 1365 tapers downward and distally from top portion 1362, and a tapering surface (not

shown but on the bottom side of implant body 1352) tapers upward and distally from the bottom portion
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of the implant body. The sharpened distal end 1360 has some height dimension that is less than the height
between the top and bottom portions of the implant body from which the tapered surfaces extend. The
tapering surfaces help the distal end 1360 penetrate into bone during umplantation. Distal end 1360, as
shown, also has a concave curve configuration 11 a top view, and 1s recessed proximally relative to the
distal ends of i1lilum portion 1354 and sacrum portion 1356, as shown.

[0182] Implant body 1352 also comprises frame 1373. Implant body 1352 may be monolithic (and may
be 3D printed, for example), frame 1373 includes first and second axially extending elongate regions
1374a and 1374b, which are 1n 1ltum portion 1354 and sacrum portion 1356, respectively. Axially
extending elongate regions 1374a and 1374b are connected or coupled together by generally oblique
connecting members 1375a, 1375b and 1375¢, which extend across the long axis, and extend from
elongate region 1374b non-orthogonally relative to the elongate region 1374b, and 1n this example extend
from elongate region 1374b partially distally such that they have a slanted contiguration and are further
distally 1n the tlium portion than in the sacrum portion. The distal most connector 13735¢ includes, 1n this
example, top surface 1362 from which the tapered surface 1365 extends distally and downward. The
distal connector 1375¢ also includes a corresponding bottom surface of the implant and a bottom tapered
surtace that extends distally and upward. Frame 1373 1s an example of a frame that has a shape that, 1n a
top view, resembles a digital eight configuration that 1s slanted further distally on the 1lium side.

|0183] The implant will be subject to stresses when implanted across the SI joint with a portion of the
implant in the sacrum and a portion of the implant 1n the 1lium. Connectors 1375 of the frame are adapted
to resist both bending and shear forces.

[0184] Frame 1373, in this embodiment, further defines a plurality of fenestrations (or openings) 1376a
and 1376b, which as shown extend through the top and bottom portions or surfaces of the implant body.
The fenestrations 1n any of the implant bodies herein can tacilitate the ingrowth or ongrowth of tissue,
while 1 some examples (such as figures 15A-15C) the fenestrations may be used to facilitate delivery of
one or more agents into the patient. In alternative embodiments, any of the frames herein may include
more than two fenestrations, such as from three to two hundred fenestrations. Implant body 1302 in figure
1TA 18, for example, an example of an implant body including nine fenestrations 1320 extending through
top and bottom portions or surfaces of the implant. Elongate members 1374a and 1374b and connecting
members 1375a, 1375b and 1375c, 1n this embodiment, define fenestrations 1376a and 1376b that extend
through the top and bottom portions of implant body.

[0185] Figure 14 is a top view illustrating exemplary implant 1400, which, like others herein, is sized
and configured for implantation across an Sl joint from a dorsal approach. Implant 1400 includes implant
body 1402, which 1s similar to implant 1350 1n some ways. Implant body 1402 includes 1lium portion
1404 that 1s s1zed and configured for implanting mto an ilium when the implant 1s implanted across a Sl
joint from the dorsal approach. Implant body 1402 also mcludes sacrum portion 1406 that 1s sized and
configured for implanting into a sacrum when the implant 1s implanted across the SI joint from the dorsal
approach. Any relevant description of figures 11A-13 may be incorporated by reterence to the description

of figure 14. Ilium portion 1404 includes and defines an elongate 1lium lumen therein (not labeled) that
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extends from a distal opening to a proximal opening, and 1s sized and contigured to receive therein an
ilium positioning guide. Sacrum portion 1406 includes and detines an elongate sacrum lumen therein (not
labeled) that extends from a distal opening to a proximal opening, and 1s sized and configured to receive
therein a sacrum positioning guide. In this example, sacrum portion 1406 extends further proximally than
tlium portion 1404, as shown. Illum portion 1404 extends further distally than sacrum portion 1406, as
shown. Implant body 1402 1s also an example of an implant body with, 1n a top view, a parallelogram
configuration without right angles, and 1n particular has a rhomboid configuration (which may
alternatively have a rhombus configuration 1f all sides have the same length).

[0186] Implant body 1402 1s an example of an implant body that has a wafer configuration. In this
example, the sacrum lumen has a length that 1s slightly greater than a length of the 1lium lumen, although
1n alterative embodiments they may be substantially the same. The guide lumens 1 implant body 1402
are examples of lumens that have axes (1lium lumen axis “ILA” and sacrum lumen axis “SLA”) that are
parallel with each other, which again includes slight deviations from pertfectly parallel. ILA and SLA are
also each parallel to a long axis LA of the implant body, as shown, which passes through a lateral
midpoint of implant body.

[0187] Implant body 1402 also comprises frame 1413, which 1s similar in some ways to frame 1373 in
figure 13, and which may have the same general configuration as frame 1373 1n figure 13. Implant body
1402 also includes porous network of interconnected struts 1401, which may be additively manutactured
with frame 1373, for example, to form implant body 1402. The disclosure that 1s incorporated by
reference herein related to porous network of mterconnected struts, such as the disclosure in
W02021/108590A1, may be incorporated into network 1401 of implant 1402. Network 1401 may extend
over and about a portion of frame 1413, as shown, including over and about the lateral sides of the frame,
as shown. As shown, network of interconnected struts 1401 may be at least partially continuous (or
uninterrupted) laterally across portions of implant body, over a first lateral side, laterally across the
bottom of implant body, and over the other lateral side. In some embodiments the network of struts may
extend over and about a portion of frame 1413. In some ways, implant body 1402 in figure 14 includes
aspects of frame 1373 trom figure 13 and network of struts 1201 from tigure 12.

[0188] All of the disclosure tfrom figure 13 related to frame 1373 1s incorporated by reference in its
entirety into the disclosure of figure 14 with respect to frame 1401.

[0189] Implant body 1402 is also an example of an implant body with a general quadrilateral
configuration. In this example, the quadrilateral contiguration does not include right angles, and 1s an
example of an implant body with a rhomboid configuration. In alternative embodiments, implant body
1402 may have a rhombus configuration, or it may have any other quadrilateral configuration (including
rectangular, square, etc.). The proximal end of implant body 1402 1s an example of a back or proximal
side of an implant body that 1s considered a side, even though 1t does not have complete linearity.

[0190] Figures 15A-15C illustrate implant 1500, which 1s sized and configured for implantation across a
SI joint from a dorsal approach, which 1s described herein. Implant 1500 includes implant body 1502 that

includes 1lium portion 1504 that 1s sized and configured for implanting ito an 1litum when the implant 1s
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implanted across a SI joint from the dorsal approach. Implant body 1502 also includes a sacrum portion
1506 that 1s sized and contigured for implanting into a sacrum when the implant 1s implanted across the
SI joint from the dorsal approach. Any relevant description of figures 11A-14 may be incorporated by
reterence to the description of figures 15A-15C. Illum portion 1504 mcludes and defines an elongate
1lium lumen therein (not labeled) that extends from a distal opening 1501 to a proximal opening 1503,
and 1s s1zed and configured to receive theremn an ilium positioning guide. Sacrum portion 1506 similarly
includes and defines an elongate sacrum lumen therein that extends from a distal opening to a proximal
opening, and 1s sized and configured to receive therein a sacrum positioning guide. Exemplary lumens are
described herein, and may each have a long axis. In this example, and as shown, sacrum portion 1506
extends further proximally than the ilium portion 1504. Ilium portion 1504 extends turther distally than
sacrum portion 1506, as shown, exemplary advantages of which are described herein. Implant body 1502
1s also an example of an implant body with a parallelogram configuration without right angles, and 1n this
example has a rhomboid configuration, exemplary benefits are described herein.

[0191] Implant body 1502 1s an example of an implant body with a wafer configuration with a height
dimension that 1s less than a width dimension. As shown, and 1n this example, the sacrum lateral side and
sacrum lumen have lengths that are greater than corresponding lengths of the 1lium lumen and 1lium
lateral side. The guide lumen axes in implant body 1502 are examples of lumens that have axes (1lium
lumen axis ILA; sacrum lumen axis SLA) that are parallel to each other (as shown), which mcludes slight
deviations from pertectly parallel. Iltum lumen axis ILA and sacrum lumen axis SLA are each also
parallel to long axis LA of the implant body, as shown, which includes slight deviations from pertectly
parallel.

[0192] Implant body 1502 further includes inner frame 1513, which may include the same general or
similar configuration as the tframe in the embodiment in figures 12 and 13. In this regard, the entire
disclosure of the frame from the embodiments in figures 12 and 13 1s incorporated by reference herein to
the disclosure of frame 1513. For example, frame 1513 includes a plurality of axially extending frame
members (not labeled but may be the same or similar to those in figure 13) and oblique or slanted
connecting members (one of which 1s labeled, 1515) coupling and extending between the axially
extending frame members. Connecting member(s) 1515 also extend obliquely across long axis LA, as
shown. Implant body 1502 also comprises distal sharpened end 1517, which has a concave shape as
shown, and which 1s described in more detail herein, and which extends generally laterally across implant
body 1502, as shown.

[0193] Implant body 1502 1s an example of an implant body comprising one or more porous network of
interconnected struts, as shown. Implant body 1502 mcludes a porous network of interconnected struts
1511 that 1n this embodiment extends over and about a top implant body portion, a bottom 1mplant
portion, and lateral sides of the implant body. In this embodiment, porous network of mterconnected
struts 1511 define larger cells or pores 1n the central region than 1n the 1lium and sacrum portions of the

implant, as shown.
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[0194] Implant body 1502 1s an example of an implant body with a quadrilateral configuration. In this
example, the quadrilateral contiguration does not include right angles, and i1s an example of an implant
body with a rhomboid configuration. In alternative embodiment, implant body 1502 may have a rhombus
configuration, but in alternative embodiments 1t may have any other quadnlateral configuration (including
rectangular). The proximal end of implant body 1n figure 135 1s an example of a proxumal portion of an
implant body that 1s considered to approxumnate a side of a quadrilateral even though 1t does not have
complete linearity, as 1s shown.

[0195] Figure 15B illustrates implant 1500, and illustrates the exemplary length of the implant, measured
axially from the distal end to the proximal end of the implant.

[0196] Figure 15C illustrates a perspective view of implant 1500, and also 1llustrates lateral side
fenestrations 1550a and 1550b 1n the sacrum side of the implant, and which are 1n communication with
the sacrum lumen as shown. Fenestrations 1550a and 1550b may be used to help facilitate delivery of an
agent 1nto the patient via delivery of the agent through the proximal opening of the sacrum lumen.
Alternatively or additionally, fenestrations 1550a and 1550b may help tissue growth therethrough, which
can help stabilize the implant. The 1lium lateral side can similarly have fenestrations 1550a and 1550b
therethrough. The lateral sides of the implant can optionally have one or more fenestrations 1550
therethrough, such as, without limitation, from one to ten, or more.

|0197] Figure 16 1s a top view illustrating exemplary implant 1600, which, like others herein, 1s sized
and configured for implantation across an SI joint from a dorsal approach. Implant 1600 may incorporate
any suitable feature ot any other implant body herein, such as those shown and described with respect to
figures 11A-15. Implant 1600 includes implant body 1602 that includes 1lium portion 1604 that 1s sized
and configured for implanting into an ilium when the implant 1s implanted across an Sl joint from the
dorsal approach. Implant body 1602 also includes sacrum portion 1606 that is sized and configured for
implanting into a sacrum when the implant 1s implanted across the S1 joint from the dorsal approach.
[lium portion 1604 includes and defines an elongate 1lium guide lumen (not labeled) that extends from a
distal opening to a proximal opening, and 1s sized and configured to receive therein an ilium positioning
guide. Sacrum portion 1606 includes and defines an elongate sacrum lumen therein that extends from a
distal opening to a proximal opening, and 18 sized and configured to receive therein a sacrum positioning
guide. In this example, sacrum portion 1606 extends further proximally than ilium portion 1604, as
shown, exemplary advantages of which are described herein. Ilium portion 1604 extends turther distally
than sacrum portion 1606, as shown, exemplary advantages of which are described herein. Implant body
1602 1s also an example of an implant body with, in a top view, a parallelogram configuration without
right angles, as shown, which may be rhomboid or rhombus shaped. Implant body 1602 1s also an
example of an implant body with a water configuration that has a height dimension that 1s less than a
width dimension. In this example, the sacrum lumen and sacrum side have lengths that are greater than
length of the 1thhum lumen and 1lium lateral side, respectively (as shown). The guide lumens are examples
of lumens that have long axes that are parallel with each other (as shown), which includes slight

deviations from pertectly parallel. Elongate ilium lumen axis ILA and sacrum lumen axis SLA are also
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parallel to a longitudinal (or long) axis LA of the implant body, as shown. As shown 1n the examples
herein, a long axis of the implant body LA may or may not be a line of symmetry of the implant body (in
a top view), which 1n this case 1t 1s not. Implant body 1602 also includes a distal portion, at least a portion
of which comprises sharpened distal end 1617, exemplary details of which are described herein, and
which may be incorporated 1nto this embodiment. For example, sharpened or cutting distal end 1617 has a
tapered configuration that tapers downward from a top portion of the implant body and that tapers upward
from a bottom portion of the implant body.

[0198] In this example, implant body 1602 includes a frame, which as shown does not comprise
fenestrations through top and bottom portions of the implant body (e.g., such as fenestrations 1376a and
1376b). Any of the implants herein may not include fenestrations through top and bottom portions of the
implant body, as 1s the case with implant body 1602.

[0199] Implant body 1602 1s an example of an implant body with a wafer configuration with a height
dimension that 1s less than a width dimension. As shown, and 1n this example, the sacrum side and sacrum
lumen have lengths that are greater than corresponding lengths of the ililum lumen and 1lium side,
respectively. The guide lumen axes in implant body 1602 are examples of lumens that have axes (1llum
lumen axis ILA; sacrum lumen axis SLA) that are parallel to each other (as shown), which mcludes slight
deviations from pertectly parallel. Iltum lumen axis ILA and sacrum lumen axis SLA are each also
parallel to long axis LA of the implant body, as shown, which includes slight deviations from pertectly
parallel.

[0200] Implant body 1602 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles, and 1s an example of an
implant body with a rhomboid configuration, additional examples of which are shown herein. In
alternative embodiment, implant body 1502 may have a rhombus configuration, but in alternative
embodiments it may have any other quadrilateral configuration (including rectangular).

[0201] Implant 1600 may incorporate any other suitable feature of any of implant body herein.

[0202] Figures 17A and 17B illustrate an exemplary distal end 1720 of an ilium portion of an implant
body, features of which may be incorporated mmto any of the distal ends of the ilium portions herein.
Figure 17B 1s a front end view, also showing the tlium lumen. Figure 17C 1llustrates an exemplary distal
end 1707 of a sacrum portion of an implant body, features of which may be incorporated into any of the
distal ends of the sacrum portions herein. The distal end 1720 and 1707 both include a plurality of cutting
edges 1750, which 1n each case progressively have larger dimensions moving proximally, as shown. The
configuration of the cutting edges 1750 on each end acts like a broach to help both ends penetrate into
bone as the implant 1s advanced distally. Cutting edges 1750 have annular configurations, as shown,
which may be colinear with the lumen axes, which 1s also shown. Exemplary sharpened distal end 1717 1s
shown 1 figure 17B, exemplary details of which are described herein. In this example, the 1lium distal
end 1720 has three axially spaced annular cutting edges, while the sacrum region distal end 1707 has two

axially spaced annular cutting edges. Each end may have more or fewer cutting edges. Cutting edges like
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those shown 1n figures 17A-17C are shown in the implant bodies in figures 12, 13, 14, 15A-15C and 16,
and thus the description of these other tfigures implicitly includes the description of tigures 17A-17C.
[0203] Any of the ilium portions herein may have cutting edges, such as those shown 1n figures 17A and
17B. Any of the sacrum portions herein may have cutting edges, such as those shown 1n figure 17C.
[0204] Figures 18A-18C illustrate implant 1800, which include implant body 1802 that may be the same
as implant body 1352 from figure 13 1n all ways, except those described herewith. Implant body 1802
includes 1lium portion 1804 that includes distal end 1820 with a configuration that helps penetrate or cut
through tissue as the implant 1s being advanced distally. Figure 18B 1illustrates a close-up perspective
view of distal end 1820 of ilium region 1804. Ilium region 1804 includes 1lium lumen IL, additional
details of which are described herein. Distal end 1820 includes first cutting region 1822 with a first
cutting member 1523, and a second cutting region 1824 with a second cutting member 18235. Concave
surfaces extend between the two cutting regions, as shown. Second cutting region 1824 extends further
distally and 1s wider than first cutting region 1822. First cutting member 1823 has a height that 1s greater
than a height of second cutting member 13235. Cutting edges of both first and second cutting members
1823 and 1825 are relatively sharp and help penetrate through tissue as implant 1800 1s advanced.
[0205] Sacrum region 1806 includes distal end 1807, which may have the same configuration as any
other sacrum or 1llum portion distal end herein (including like distal end 1820). The sacrum portion may
optionally include sacrum lumen SL as shown 1n tigure 18C, but mn alternative embodiments the sacrum
portion may not include a lumen, as 1s described in examples herein. Implant body 1802 also has a
sharpened distal end extending at least in the central portion of the implant body, examples of which are
described herein and the disclosure of which 1s incorporated by reference into the description of tfigures
18A-18C.

[0206] Implant body 1802 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles, and 1s an example of an
implant body with a rhomboid configuration. In alternative embodiment, implant body 1802 may have a
rhombus configuration, while 1 alternative embodiments it may have any other quadrilateral
configuration.

[0207] Figure 19 shows a top view of implant 1900, which includes implant body 1902, which may be
the same 1n any or all ways as implant body 1802 in figures 18A-18C except tor those details described
herewith. Implant body 1902 includes trame 1913 and one or more porous network of interconnecting
struts 1930 extending from frame 1913. A porous network of interconnecting struts 1930 may by the
same 1n any or all ways as porous network ot interconnecting struts 1401 tfrom tigure 14. Implant body
1902 18 an example of an implant body with a general quadrilateral configuration. In this example, the
quadrilateral configuration does not include right angles, and 1s an example of an implant body with a
rhomboid configuration. In alternative embodiment, implant body 1902 may have a rhombus
configuration, but i alternative embodiments 1t may have any other quadrilateral configuration.

[0208] Figure 20 1s a top view of implant 2000, which, like others herein, 1s sized and configured for

implantation across an Sl joint from a dorsal approach. Implant 2000 may incorporate any suitable feature
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of any other implant body herein, such as those shown and described with respect to figures 11A-19.
Implant body 2002 may be the same as implant body 1802 trom figure 18A and 18B in any or all other
ways except those described herewith. Implant body 2002 includes 1lium portion 2004 with an 1lium
portion distal end 2020 that does not extend as far distally as some 1lium portion distal ends described
heremn. Additionally, sacrum portion 20006 includes sacrum portion distal end 2007 that does not extend as
far distally as some sacrum portion distal ends described herein. Distal end 2020 of ilium portion 2004
includes first cutting region 2022 and second cutting region 2024, and distal end 2007 of sacrum portion
2006 1ncludes first cutting region 2009 and second cutting region 2011, all of which have pointed or
sharpened configurations that help penetrate or cut into tissue as the implant 1s advanced distally. Each of
the adjacent sharpened regions have concave surfaces therebetween 1n the top view, as shown.

[0209] Implant body 2002 includes a distal portion that includes sharpened distal end 2017 (which
extends through the central region of the implant body. Any or all exemplary details of any of the
sharpened distal ends herein may be incorporated by reference into sharpened distal end 2017 of figure
20. In this embodiment, due partially to the distal end of distal ends 2020 and 2007, sharpened distal end
2017 does not have as pronounced a concave curve as 1 other embodiments herein. In fact, as shown,
sharpened distal end 2017 has a slight *“S” shape curvature, as shown. Sharpened end 2017 thus has a
convex curvature along a first portion of the front face, and 1s concave along a second portion of the front
tace, wherein the convex region 1s closer to the ilium side, as shown. Any of the implant bodies herein
may be moditied to include any or all of the features shown and described with respect to tigure 20.
[0210] Implant body 2002 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles, and 1s an example of an
implant body with a rhomboid contiguration. In alternative embodiment, implant body 2002 may have a
rhombus configuration, but in alternative embodiments it may have any other quadrilateral configuration.
[0211] Figure 21 is a top view of implant 2100, which, like others herein, 1s sized and configured for
implantation across an SI joint from a dorsal approach. Implant 2100 may be the same as implant 2000 1n
any or all ways except as described herewith. Implant body 2130 includes a plurality of porous networks
of interconnecting struts 2130. While only one network 2130 1s shown that extends over a portion ot the
top portion of the implant 2100 (the network similar have a slanted digital eight configuration), 1t 18
understood that a second network 2130° (not labeled) may similarly extend over the corresponding
bottom portion of the implant body 2102. Network 2130 may be considered similar to network 1930
shown and described with respect to figure 19. Implant body 2102 18 an example of an implant body with
a general quadrilateral contiguration. In this example, the quadrilateral contiguration does not include
right angles, and 1s an example of an implant body with a rhomboid configuration. In alternative
embodiment, implant body 2102 may have a rhombus configuration, but 1n alternative embodiments it
may have any other quadrilateral configuration.

[0212] Figures 22A-22C illustrate implant 2200, which may include any suitable feature from any of
implant 1350 1 figure 13, implant 1600 1n figure 16, implant 1800 from figures 18A-18C, and/or implant
2000 from figure 20, except with respect to the features described herewith. Implant 2200 includes
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implant body 2202, tor which sacrum lumen SL. does not have a distal opening, as shown. As such,
delivery of implant 2200 does not include delivery over a sacrum guide, examples of which are described
herem. Implant body 2202 includes a sacrum lumen SL, however, that includes a proximal opening, as
shown, which may help facilitate growth on the lateral sacrum side via lateral sacrum side fenestrations
2240a and 2240Db, as shown, or delivery of an agent therethrough as described herein. Additionally, as
shown, distal end 2220 ot the ilium region extends further distally than distal end 2207 of the sacrum
region.

[0213] Implant body 2202 also includes a distal portion that comprises a sharpened distal end 2217,
exemplary details of which are described herein and may be incorporated fully into the description of
figures 22A-22C. The curvature of the sharpened distal end has a varying radius of curvature along the
curve, and may include a concave section and a convex section, for example. In the embodiment n
figures 22A-22C, the sharpened distal end comprises a convex section that 1s closer to the 1lium lateral
side than the sacrum lateral side, and includes a concave curve section that 1s closer to the sacrum side
than the illum side, as shown.

[0214] Implant body 2202 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles, and 1s an example of an
implant body with a rhomboid configuration. In alternative embodiment, implant body 2202 may have a
rhombus contiguration, but in alternative embodiments it may have any other quadrilateral configuration.
[0215] Figures 23A and 23B illustrate implant 2300 comprising implant body 2302, which may include
any of the teatures of implant 2200 described with respect to figures 22A-22C. As with other examples
herein, implant 2300 may include one or more network of struts 2130 extending about any portion of the
implant body, examples of which are shown 1n figures 23A and 23B.

[0216] Implant body 2302 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles, and 1s an example of an
implant body with a rhomboid configuration. In alternative embodiment, implant body 2302 may have a
rhombus configuration, but in alternative embodiments 1t may have any other quadrilateral configuration.
[0217] Figure 24 is a top view of an exemplary implant 2400 with implant body 2402. Any suitable
feature (including the absence of any features, such as a lumen) from any other implant body herein may
be incorporated into implant body 24072.

[0218] Implant body 2402 1s an example of an implant body with a general quadrilateral configuration.
In this example, the quadrilateral configuration does not include right angles. In alternative embodiments
it may have any other quadrilateral configuration, such as a right trapezoid 1t the two lateral sides ot
implant body 2402 were modified to horizontal in figure 24 (parallel with the axes of the lumens).
[0219] Implant body includes a distal portion with sharpened distal end 2417, which may be configured
as any of the sharpened ends described herein, all of which are 1mncorporate by reterence nto the
description of figure 24.

[0220] Figure 24 also conceptually illustrates exemplary lines L that are annotated in the top view of

implant body 2402. Lines L are orthogonal to both a long axis LA of the implant body 1402, as well as to
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lumen axes ILLA and SLLA, as shown. Lines L are also orthogonal to the direction ot implantation, which
refers to a direction 1n or trajectory along which the implant 1s implanted.

[0221] Figure 25 is a top view of an exemplary implant 2500 with implant body 2502. Any suitable
feature (1ncluding the absence of any features, such as a lumen) from any other implant body herein may
be incorporated mto implant body 2502.

[0222] Implant body 2502 1s an example of an implant body with a quadrilateral configuration with first
and second parallel sides. In this example, the quadrilateral configuration does not include right angles. In
alternative embodiments, 1t may have any other quadrilateral contiguration.

[0223] Implant body includes a distal portion with a sharpened distal end 2517, which may be configured
as any of the sharpened ends described herein, all of which are incorporate by reterence into the
description of figure 25.

[0224] Figure 25 also conceptually illustrates exemplary lines L that are annotated in the top view of
implant body 2502. Lines L are orthogonal to both a long axis LA of the implant body 2502, as well as to
lumen axes ILA and SLA, as shown.

[0225] Figure 26 1s a top view of an exemplary implant 2600 with implant body 2602. Any suitable
feature (1including the absence of any features, such as a lumen) from any other implant body herein may
be incorporated ito implant body 2602.

[0226] Implant body 2602 1s an example of an implant body with a quadrilateral configuration that does
not mclude right angles. In alternative embodiments, it may have any other quadrilateral configuration.
[0227] Implant body includes a distal portion with sharpened distal end 2617/, which may be configured
as any of the sharpened ends described herein, all of which are incorporate by reference into the
description of figure 26.

[0228] Figure 26 also conceptually illustrates exemplary lines L that are annotated in the top view of
implant body 2602. Lines L are orthogonal to both a long axis LA of the implant body 2602, to lumen
axes ILA and SLA, as shown, as well as to a direction or trajectory of implantation.

[0229] Figures 27A and 27B illustrate a top view and distal perspective view of exemplary SI joint
stabilizing implant 2700, which may understandably incorporate any other feature of any implant herein
even 1f not expressly described with respect to figures 27A and 27B. For example, implant 2700 includes
implant body 2702 that includes ilium region 2704 and 2706, and sharpened distal end 2717 with a
tapered contiguration, as shown. In this embodiment, sharpened distal end 2717 has a general concave
configuration, as shown. Sharpened distal end 2717 includes a top region that extends downward and
distally from a top portion of the implant body, and a bottom region that extends upward and distally from
a bottom portion of the implant body to form the tapered configuration. The top and bottom regions have
general scallop configurations, as shown, as does the distal face of the sharpened distal end, both of which
may enhance the ability of the sharpened distal end to cut or penetrate through bone.

[0230] Figure 28 illustrates a top view of implant 1402 shown 1n figure 14. Figure 28 1llustrates
conceptually how the outer profile of implant body 1402, in the top view, can be approximated to an

approximated configuration 2802. Figure 28 illustrates how implant body 1402 1s described herein as an
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example of an implant body with a general quadrilateral configuration. In this example, the quadrilateral
configuration does not iclude right angles, and 1s an example of an implant body with a rhomboid
configuration, as shown by approximated configuration 2802. The general approximation shown 1n figure
28 18 an example of how the implant bodies herein are described 1 terms ot a general configuration, such
as, without limitation, quadrilateral, rhomboid, parallelogram without right angles, etc.

[0231] Figures 29-31 illustrate exemplary proximal or back ends of implant bodies 2902, 3002 and 3102,
respectively, which may be included 1n any of the implant bodies herein. The proximal ends 1n figures 29-
31 are merely examples of proximal ends adapted to facilitate delivery of the implant with an impactor
(examples of which are described below) Figure 31 illustrates an exemplary implant body wherein the SL
does not include a distal opening, an example of which 1s shown 1n figures 22A and 22B.

[0232] Figure 29 illustrates recessed (or depressed) impactor stabilizers 2980a and 2980b on either
lateral side of channel 292§, which includes an internal thread 2983. Impactor stabilizers 2980a and
2980b are each shaped and positioned to receive therein a protrusion on the distal end of an impactor or
other delivery tool, such as protrusions 5960 shown 1n figure 39D. The interface and engagement between
the impactor and implant on both sides prevents rotation therebetween when the implant 1s loaded onto
the impactor and when the implant 1s impacted.

[0233] Channel 2982 includes an internal thread, which 1s configured to engage with the external thread
on implant securing member 5938 of the impactor to tacilitate the releasable coupling between the
impactor and the implant. The releasable coupling therebetween allows the implant to be axially secured
to the impactor for impaction across the SI joint, and also allows the implant to be retracted proximally 1t
needed by pulling on the impactor.

[0234] Figures 30 and 31 illustrate exemplary proximal ends that include recessed impactor stabilizers
3080 and 3180, respectively, which are sized and configured to interface with protrusions on a distal end
of a delivery tool, such as an impactor herein. Stabilizers 3080 and 3180 are examples of stabilizers that
are centrally located (in a lateral direction), and may extend across the long axis of the implant.

[0235] One aspect of the disclosure 1s related to methods of positioning an SI joint stabilizing implant
across a Sl joint from a dorsal approach. In these methods, the SI joint implant may be any of the SI joint
implants herein unless the method 1s limited to one or more implants herein. The methods may include
advancing an elongate ilium positioning guide from a dorsal starting point, such as starting point 1122
shown 1n figure 32A, and into an ilium of a subject. For example only, figures 2A and 2B 1llustrate
exemplary ilium guide 22, but other types of 1lium guides may be positioned from a dorsal approach into
an 1lium of the subject. Figure 32 A also illustrates a general region 1120 into which any of the ilium
guides herein may be started and advanced mto an 1tlium to function as a guide for the SI joint implant.
The methods herein may include engaging a guide interface member of the SI joint implant with a
positionng guide to restrict movement of the implant with respect to the positioning guide 1n at least one
direction. For example only, figures 1A and 1B illustrate 1lium guide interface member 18 of SI joint
implant 14, but other intertace members herein may be engaged with any of the guides herein to restrict

movement of the SI joint implant with respect to the positioning guide 1n at least one direction. The
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methods may include, at a time subsequent to the engaging step, advancing the implant across the SI joint
while guiding the implant with the positioning guide to implant the implant across the SI joint. The
methods further include removing the positioning guide from the 1hum and leaving the implant implanted
across the SI joint. The methods may include advancing a positioning guide into an ilium between lateral
and medial cortical walls of the 1lium, descriptions and locations of which are generally known and
shown generally 1n figures 32A and 32B. In these methods, engaging the implant with an 1lium
positioning guide helps maintain the implantation trajectory and limits the extent to which the implant
migrates towards the sacrum while advancing the implant across the SI joint.

[0236] Some methods may also include advancing a sacrum positioning guide into a sacrum of the
patient, and further engaging a second guide interface member of the implant with the sacrum positioning
guide. In these examples, the implant advancing step may occur while also guiding the implant with the
sacrum positioning guide. In these examples, the method also includes removing the sacrum positioning
guide from the sacrum. Any of the methods herein may 1nclude positioning a sacrum positioning guide
1nto a sacrum before or after an 1lium positioning guide 18 positioned 1n an ilium.

[0237] Methods herein may optionally include, prior to implanting the implant across the SI joint,
interfacing a sharpened broach with one or more of the guides herein; advancing the sharpened broach
over the one or more positioning guides towards the SI joint while guiding the broach with the one or
more positioning guide; and creating a space for the SI jomnt implant with the sharpened broach. These
methods may imclude removing the broach to allow dorsal access to the space. An implant may then be
advanced over the one or more positioning guides as described elsewhere heremn and implanted across the
SI joint.

[0238] Depending on the implant being implanted across the SI joint, any of the methods herein may
also include positioning a second ilium positioning guide from a dorsal approach mto the 1lium ot a
subject. These examples may also include engaging a second guide interface me<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>