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Criminal Records Report

Records retrieved from Unified Database on: 7/10/2025

Retrieved on behalf of Whitaker Bell
Requestor: Renee Rubert
Matter: Babajide Afolabi Ogunseinde MD 01449

DRIVING VIOLATIONS:
RECORD 1:

Name: Babajide Afolabi Ogunseinde Violation Date: 03/25/2021

DOB: 1976, Born 48 years ago Violation Statute: NOTAVAILABLE

Charge Count: 1 Violation Description: NotAvailable

Gender: MALE Adjudicated Date: 04/08/2021

Docket: 21002819 Adjudicated Statute: 547.613

Case Type: Traffic Adjudicated Description: Improper Window Tint or Material
Summons: L068400 Obstructing Windshield or Side or Rear Window
Violation State Code: TX Adjudicated Acd Code: E70

Disposition: Dismissed
State Specific:
AgencyName: LPD
Type: T
ViolationType: TRAFFIC
ViolationLocation: W LOOP 281
AccidentFlag: false
FinePaid: 0.00
FineBalance: 0.00
DMVReportDate: 0000-00-00
Court Code: Longview-Muni
Court Municipality: LONGVIEW
Court County: GREGG
Uncomputed Statute Indicator: YES
Downgrade Indicator: N
Address: 1027 Riverwood Dr, Longview, TX 75604-6228
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UNIFIED DATABASE RESULTS

No Records were retrieved for this individual. This may mean the records have
been expunged, or that the person has no recorded criminal history.

;!7 No Results Found

We're sorry, there were no Results found for
people named BABAJIDE AFOLABI
OGUNSEINDE who have used SSN: XXX-
XX-1593 born on 04/16/1976 in the United States.

;!7 No Results Found

We're sorry, there were no Results found for
people named OGUNSEINDE who have used
SSN: XXX-XX-1593 born on 04/16/1976 in the
United States.
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v No Results Found

We're sorry, there were no Results found for
people who have used SSN: XXX-XX-1593 born on
04/16/1976 in the United States.
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LOCAL RECORDS:

Requestor asked for records from Subject’s time in Nigeria. According to the US
State department, Nigeria does not have a central database of criminal records at
either the local or federal levels at this time.

https://travel.state.gov/content/travel/en/us-visas/Visa-Reciprocity-and-Civil-
Documents-by-Country/Nigeria.html

RECORD 1:

The following record was confirmed using Subject’s name, location, and

occupation.

https://www.judyrecords.com/record/vbe376wyc603
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"babajide ogunseinde” Search

750 million+

United States Court Cases

——

home terms info results API

Gregg County, Texas Court Record

REGISTER OF ACTION3
CRSE MO. 2022-789-CCLZ

CHARLES FANGUY, JR. VS BABAJIDE DGUNSEINDE, M.D., LONGVIEW

ORTHOPAEDIC CLINIC ASSOCIATION : CASE TYPE: FALFRACTICE - MEDICAL
s DATE FILED:  05/25/2022
5 LOCATION: COUNTY COURT AT LAW 2
: JUDICIAL OFFICER: DULWEBER, VINCENT, DC

PARTY INFORMATION
LEAD ATTORNEYS

DEFENDANT LONGVIEW ORTHOPAEDIC CLINIC ASSOCIATION CHAD C. ROOE
EETAINED
202-534-8063 (W)

DEFENDANT OGUNSEINDE, ERBAJIDE, M.D. CHAD C. ROOE
EETAINED
202-534-8063 (W)
PLAINTIFF EANGUY, JR., CHARLES J. JAY C ENGLISH
EETAINED

214-522-4200 (W)
EVENTS & ORDERS OF THE COURT
OTHER EVENTS AND HEARINGS
05/25/2022 PETITION (OCA}

05/25/2022  DOCKET SHEET
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05/25/2022 CITATION
GGUNSEINDE, BRBAJIDE, M.D. gpourn  ne/oz/2022

RESPONSE
RECEIVED

06/20/202%

RETURNED D&/06/2022

LONGVIEW ORTHOPAEDIC CLINIC
AIZOCIATION

SERVED 06/02/3022

RESEONSE
RECEIVED

06/20/2023

BETURNED 06/06/2022

o6/06/2022 CITATION RETURN PROCESS SERVER
o6/06/2022 CITATION RETURN PROCESS SERVER
06/20/2022  DEFENDANT'S ORIGINAL ANSWER
06/20/2022  DEFENDANT'S ORIGINAL ANSWER

06/20/2022  LETTER
FIMARCTAL INFORMATION

DEFENDANT OGUNSEINDE, BABAJIDE, M.D.

TOTAL FINANCIAL ASSESSMENT 10.00
TOTAL PAVIENTS AND CREDITS 10.00
EALANCE DUE AS OF 07/13/2022 0.00
06/20/2022 TRANSACTION ASSESSMENT 10.00
06/20/2022 E-FILING BECEIPT # 002817-2022-DC OGUNSEINDE, BABAJIDE (10.00)
PLATHTIFF FANGUY, JR., CHARLES J.
TOTAL FIHANCIAL ASSESSMENT 266.00
TOTAL PAYMENTS AND CREDITS 266.00
BALANCE DUE AS OF 07/13/2022 0.00
0s/25/2022 TRANSACTION ASSESSMENT 26600
05/25/2022 E-FILING RECEIPT # 002507-3023-DC FANGUY, JR., CHARLES J. (225.00)
05/25/2022 STATE CREDIT 1137.00)
CASE NUMBER STYLE FILED/LOCATION/JUBICIAL TYPE/STATUS
OFFTCER
2023-789-  CHARLES FANGUY, JR. VS BABAJIDE OGUNSEINDE, M.D., LONGWIEW s5/28/2022 MALERACTICE —
ceLz ORTHOPAEDIC CLINIC R3SOCIATION e ———————— MEDICAL
FILED

DULWEEER, VINCENT, DT
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RECORD 2:

The following record was confirmed using Subject’s name, location, and
occupation.

https://www.judyrecords.com/record/uildg9fe368
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RECORD 3:

The following record was confirmed using Subject’s name, location, and
occupation.

https://www.judyrecords.com/record/dvvhpild7bcl
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RECORD 4:

The following record was confirmed using Subject’s name, location, and
occupation.

https://trellis.law/case/48113/dc-22-01960/jill-spearman-vs-babajide-
ogunseinde-mdet-al
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RECORD 5:

The following record was confirmed using Subject’s name, location, and
occupation.

https://insurancenewsnet.com/oarticle/lawsuits-filed-june-15-21-2025
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2025-1030-B, 21st Century General Agency, Inc. VS Sergio Alejandro Oviedo and Carrie C.
Densman, Suit on Insurance Policy

2025-1003-A, Shawana Lewis VS Amber Watkins and Will Watkins, Auto Personal Injury/
Damages

2025-1012-A, Citibank, N.A. VS Ashley N. Fourman, Breach of Contract
2025-1024-4, Javob Baker VS Jaylyn Ray Crist, Auto Personal Injury/Damages

2025-1029-A, Tommie Trout Fuller VS Sanders Style LLC, Philip Glen Sanders and Kadiest
LaCharles Johnson, Auto Personal Injury/Damage

2025-1036-A, Ex Parte VS Melinda Ann Hartman, Expunction of Records
2025-995-CCL2, Arthur Perkins VS Longview Medical Center L.P. dba Longview Regional Medical
Center, Longview Orthopaedic Clinic Association, Regional Clinics of Longview dba Longview

Orthopedics — Regional Clinics, Babajide . M.D., Malpractice — Medical

2025-996-CCL2, BS Rogers Family Limited Partnership VS Willie Earl Edwards, Jr. and Zona
Edwards, Breach of Contract

2025-1009-CCL2, U.S. Bank National Association VS Elnora Moss and the United States of
America, Foreclosure of Lien

2025-1011-CCL2, In Re: The Anderson Family Charitable Remainder Unitrust, Other Civil (OCA)
2025-1015-CCL2, Austin Bank N.A. VS Frank Sebastian Schott, Breach of Contract

2025-1021-CCL2, Cavalry SPV I, LLC assignee of Citibank, N.A. VS Rodrigo Gonzalez, Breach of
Contract

2025-1027-CCL2, Dora Vilgre La Madrid VS Israel Arturo Valdez, Auto Personal Injury/Damages

2025-1028-CCL2, Glenn Johnson and Luann Dixon Johnson VS Texas Farm Bureau Underwriters,

ogunseinde

A~ [ Highlight Al [_| Match Case  [_] Match Diacritics |_| Whole Words 1 of 1 match
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RECORD 6:

The following record was confirmed using Subject’s name, location, and
occupation.

https://trellis.law/doc/86694679/issue-citation-christus-good-shepherd-medical-
center-longview-issue-citation
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RECORD 7:

The following record was confirmed using Subject’s name, location, and
occupation.

https://unicourt.com/case/tx-dI3-jill-spearman-vs-babajide-ogunseinde-md-et-al-
55592
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RECORD 8:

The following record was confirmed using Subject’s name, location, and
occupation.

https://trellis.law/doc/154612996/notice-deposition-on-written-questions-
discovery
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RECORD 9:

The following record was confirmed using Subject’s name, location, and
occupation.

https://trellis.law/doc/86694678/original-petition
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RECORD 10:

The following record was confirmed using Subject’s name, location, and
occupation.

https://patents.justia.com/patent/20230000639
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JUSTIA poten:

N i N . . . . . and non-lawyers. Lawyers, please visit
In this aspect, the ilium portion may comprise and define an elongate ilium lumen that extends from a distal opening to a individual webinar pages for more

proximal opening and has an ilium lumen longitudinal axis, the ilium lumen sized and configured to receive therein an information about CLE accreditation.
ilium positioning guide.

In this aspect, and with reference to a line that is orthogonal to an ilium lumen axis, the sacrum portion may extend

further proximally than the ilium portion. .
P y P Find a Lawyer

In this aspect, the implant body may include a distal portion that includes a sharpened distal end extending at least in the

central joint portion, the sharpened distal end having a tapered configuration with a first surface that tapers downward Patents
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. City 2

In this aspect, the implant body may have a proximal end having at least one surface feature configured to interface with
a delivery tool (e.g., an impactor) to facilitate delivery of the implant body in a direction of implantation, and with Lawyers - Get Listed Now! I
reference to a line orthogonal to the direction of implantation, the sacrum portion may extend further proximally than
the ilium portion.

Geta free directory profile listing

In this aspect, a sharpened distal end of the implant body may have, in 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 further distally in the ilium portion than in the sacrum portion.

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.

In this aspect, a sharpened distal end may comprise a smooth curve.
In this aspect, a portion of the ilium portion may extend further distally than a sharpened distal end.

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

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 into the sacrum portion.

In this aspect, an ilium lumen may have a length that is greater than a length of a sacrum lumen.
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JUSTIA Patents

In this aspect, an ilium lumen may have a length that is the same as a length of a sacrum lumen.

In this aspect, a sacrum lumen may have a length that is greater than a length of an ilium lumen.
In this aspect, an ilium lumen may be parallel with a sacrum lumen.

In this aspect, the ilium portion has an ilium length, and the sacrum portion has a sacrum length, and the ilium 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 ilium length.

In this aspect, a sacrum lumen may extend further proximally than an ilium lumen.
In this aspect, an ilium lumen may extend further distally than a sacrum lumen.

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.

In this aspect, the implant body may further comprise an inner frame, and an outer parous network of interconnected
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 ilium portion and the sacrum portion. A porous network of interconnected struts
may further extend about a plurality of side fenestrations in each of an ilium side of the implant body and a sacrum side
of the implant body, wherein the plurality of fenestrations in the ilium side may be in communication with an ilium lumen
and the plurality of fenestrations in the sacrum side may be in communication with a sacrum lumen. A porous network of
interconnected struts may comprise pores in a central region of the implant body that are larger in size than pores that
extend about the ilium portion and larger than pores that extend about the sacrum portion. An inner frame may have a
slanted "digital eight” configuration that is slanted distally on the ilium side. An inner 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 ane of a plurality of frame fenestrations.

In this aspect, the implant body may have a height dimension that is 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.

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

8 % L @sgin ) @ =

JUSTIA Patents

C O 8 patents.justia.com/paten

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

In this aspect, the implant body may have a height from 4 mm to 20 mm.
In this aspect, the implant body, in a top view, may have a parallelogram configuration that does not include right angles.
In this aspect, the implant body may have, in a top view, a rhomboid configuration or a rhombus configuration.

In this aspect, the implant body may have a height that is not constant across a width of the implant body. A height
dimension may be greater in at least a portion of in the ilium portion than in the central region, and wherein the height
dimension may be greater in at least a portion of in 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 therein. A height dimension of the implant body
may be greater in at least a portion 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.

In this aspect, the ilium 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

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.

In this aspect, a proximal end of the implant body may include a plurality of recessed members. A first recessed member
may be in a first lateral half of the implant body, and a second recessed member may be in a second lateral half of the
implant body.

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.

One aspect of the disclosure is a method of positioning a sacro-iliac (“SI”) joint stabilizing implant across an Sl joint from a
dorsal approach.

In this aspect, the method may include 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 is in the sacrum and a proximal end of the sacrum pin is disposed outside
of the subject.

In this aspect, the method may include advancing an elongate ilium pin from a dorsal starting point into an ilium of the
subject such that a distal end of the ilium pin is in the ilium and a proximal end of the ilium pin is disposed outside of the
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subject such that a distal end of the ilium pin is in the ilium and a proximal end of the ilium pin is disposed outside of the
subject.

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

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

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 Sl joint with the ilium portion in the ilium and the sacrum portion in the sacrum.

In this aspect, the method may include removing the ilium pin and the sacrum pin from the subject, and leaving the
implant positioned across the Sl joint.

One aspect of this disclosure is a method of securing an Sl-joint implant to an impactor.

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

In this aspect, the method may include engaging a first securing element on the impactor with a second securing element
disposed in a proximal region of the implant to secure the implant to the 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 internal thread. In this aspect, the method may
include engaging a first impactor protrusion on a first lateral side of a first securing element with a first recess in the
implant, and engaging a second impactor protrusion on a second lateral side of the first securing element with a second
recess in the implant. In this aspect, the method may include causing a distal face of the impactor to be placed adjacent a
proximal end of the implant, wherein, in a top view, the distal face and proximal end of the implant have complimentary
shapes.

One aspect of the disclosure is a pin guide adapted for placing pin guides into an ilium and a sacrum in a dorsal approach.
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One aspect of the disclosure is a pin guide adapted for placing pin guides into an ilium and a sacrum in a dorsal approach.

In this aspect, the pin guide may include a pin guide body that includes at least one of a lateral ilium 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.

In this aspect, an ilium side and an ilium lumen may extend further distally than a sacrum side and a sacrum lumen.

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

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 ilium 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.

One aspect of this disclosure is a pin guide adapted for placing pin guides into an ilium and a sacrum in 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 is in a first state and less movable relative to the pin guide body when the pin guide is in a second state.

One aspect of the disclosure is 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.

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

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

In this aspect, the distal region may include 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.

In this aspect, the distal region may include an ilium lumen in an ilium side of the distal region.

In this aspect, the distal region may include a sacrum lumen in a sacrum side of the distal region.
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FIGS. 63A, 63B and 63C illustrate an exemplary tool adapted for use with an impactor to remove pins from the patient.

FIG. 64 illustrates an exemplary pin guide.

DETAILED DESCRIPTION

The disclosure herein is related to Sl 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 Sl joint with a first portion of the implant positioned in the ilium, a second portion of the implant positioned in
the sacrum, and a third portion (e.g., a central portion) placed across the Sl joint. The implants herein may be sized and
configured 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 S| joint, unless indicated herein to the contrary.

Aregion 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 is positioned.
When positioning a Sl joint implant across a Sl joint from a dorsal approach, the implant may thus tend to deflect 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 Sl joint. Implantation methods, delivery tools and implants are described herein that can
maintain proper implant trajectory when advancing the SI joint implant across the Sl joint from a dorsal approach
described herein. The methods and approaches herein can account for the differences in bone density between the ilium
and sacrum and prevent the implant from migrating away from denser iliac bone during implantation. Additionally,
implants herein are sized and configured to be safely implanted into a target anatomical region when implanted from the
dorsal approaches herein.

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,” into an ilium from a dorsal approach, and in some embodiments between lateral and
medial cortical walls of the ilium, which is described and shown herein. FIG. 32A illustrates a posterior view and a general
dorsal approach for implanting the Sl joint implants herein across an Sl joint. FIG. 32B illustrates an exemplary implant
1106 that has been implanted across an Sl joint 1114’ with a first region or portion of the implant disposed in the ilium
1110, a second region or portion of the implant disposed in the sacrum 1112, and a central region or portion extending
across the Sl joint 114", FIGS. 32A and 32B, which are described in more detail below, illustrate ilium 1110, sacrum 1112,
the Sl joints 1114 and 1114’, and lumbar vertebrae 1116. FIG. 32A also illustrates an optional anatomical region 1120 that
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1110, a second region or portion of the implant disposed in the sacrum 1112, and a central region or portion extending
across the Sl joint 1114". FIGS. 32A and 32B, which are described in more detail below, illustrate ilium 1110, sacrum 1112,
the Sl joints 1114 and 1114, and lumbar vertebrae 1116. FIG. 32A also illustrates an optional anatomical region 1120 that
is a starting point for advancing an ilium positioning guide into the ilium, and an optional exemplary anatomical region
1130 for a starting point for advancing a sacrum positioning guide into the ilium. FIG. 32A further illustrates an exemplary
and optional ilium starting point 1122 for an ilium positioning guide, as well as an exemplary and optional sacrum starting
point 1132 for a sacrum positioning guide. Any of the ilium positioning guides herein may have a starting point in ilium
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 image may be obtained and utilized to help
guide the positioning guide into the ilium between lateral and medial cortical walls of the ilium, which are illustrated
generally in FIGS. 32A and 32B. Methods herein may optionally include interfacing an ilium positioning guide herein with
an ilium portion or region of the Sl joint 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 in the relatively dense region of the ilium, 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 ilium 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 is properly implanted across the Sl joint.

&) O B patentsjustia.com/paten

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 FIGS. 1A and 1B, but the guide can still maintain the desired trajectory (relative axial movement) of
the implant when the implant is advanced in the dorsal trajectory with respect to the engaged guide.

The methods herein include advancing the implant across the Sl joint, while the optional guide(s) helps guide an ilium
portion of the implant into the ilium. The methods may also include removing the positioning guide from the ilium after
the implant has been positioned across the SI joint.

The methods herein may include positioning more than one positioning guide, optionally more than one ilium guide in
the ilium, and optionally one or more guides into sacral bone. Any of the one or more guides herein may be sized and
configured to function as a positioning guide to help guide a portion of the implant into ilium bone or sacral bone.
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The methods herein may include positioning more than one positioning guide, optionally more than one ilium guide in
the ilium, and optionally one or more guides into sacral bone. Any of the one or more guides herein may be sized and
configured to function as a positioning guide to help guide a portion of the implant into ilium bone or sacral bone.

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 Sl joint from a dorsal approach without using a positioning
guide. For example, these methods may include radiographically visualizing a teardrop view of the ilium 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 ilium. Any of the methods herein may thus optionally exclude an ilium positioning guide, and may
rely on a radiographic image, such as a teardrop view, to help maintain a desired implant trajectory into a teardrop region
of the ilium. Implants implanted according to these methods may be implanted with or without a broach (described in
more detail below), and if 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.

Some of the implants herein, such as any of those shown in FIGS. 1A-31, are generally sized and configured to be able to
interface with an elongate ilium positioning guide, and may be sized and configured to interface with one or more
additional positioning guides, which may be ilium or sacrum guides.

Exemplary implants are described below. Even if the textual description of an exemplary implant does not expressly
include it, it is understood that features shown with respect to different exemplary implants may be incorporated into
other exemplary implants. For example, the implants shown in FIGS. 1A, 1B, 2A and 2B each have an interface member
with an annular inner surface that defines a lumen, even if the text does not expressly include a description thereof.
Additionally, similar components may be similarly labeled in different embodiments. For example, it is understood that
references to elements 10, 20, 30, 40, etc., in 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 in the figure.

FIG. 1A is an end dorsal view (showing the proximal portion) and FIG. 1B is a perspective view of exemplary system 10 that
includes Sl 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 includes main body or
implant body 16, a central portion or region of which is disposed across the Sl joint when the implant is implanted. The
interface member 18 includes a surface 19 that has a configuration, in this example annular, that is sized and configured
to interface with the corresponding configuration 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 in an ilium, such as at the exemplary general
location shown in FIG. 32A. The interface between the guide and the interface member of the implant restricts the
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location shown in FIG. 32A. The interface between the guide and the interface member of the implant restricts the
movement of the implant interface guide member with respect to the ilium guide in one or more directions. In this
example, implant 14 may still be rotated relative to guide 12, but the interface restricts, for 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 in cross section along almost all of its length (except for the distal tip region, which may be
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 pointed
distal end (e.g., as shown in FIGS. 1B, 2B, 3B), which may be configured to help penetrate and/or anchor into bone
(temporarily), such as iliac bone and/or sacral bone.
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In figures herein, including FIGS. 1A and 10, “S” refers to a sacrum and “I” refers to an ilium.

FIGS. 2A (end view) and 2B (perspective) illustrate exemplary system 20, which includes implant 24, ilium or iliac guide 22,
and an optional elongate sacrum or sacral guide 21. In the figures shown, ilium guide 22 and the sacrum guide 21 may or
may not yet be positioned within the ilium and sacrum, respectively. In some methods, the one or mare guides may be
inserted into bone, and then the implant may be advanced over the guides. In some embodiments, the implant is
interfaced with the one or more guides, and subsequently the one or more guides can be inserted into bone. Interfacing
the implant to a plurality of guides (in examples with more than one guide) before guide insertion may help prevent the
guides from being inserted into bone and spaced apart at positions that prevent the implant from then be interfaced with
the guides and successfully advanced along the guides and across the Sl joint. 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 inserting an ilium guide into iliac bone, interfacing the guide with the
implant, interfacing the implant with a sacrum guide, and inserting the sacrum guide into a sacrum. The implant may
subsequently be advanced across the Sl joint.

Any of the dashed lines in FIGS. 1A, 2A, 3A and 4A in 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.

FIGS. 3A (end view) and 3B (perspective view) illustrate an exemplary system 30 that includes implant 34, which is
configured to interface with ilium guide 32. Implant 34 includes guide interface member 33 that has a surface 35 sized
and configured to interface with guide 32, which may be an ilium guide. Member 33 is in this embodiment curvilinear and
has an almost completely annular configuration, but extends less than 360 degrees.

FIGS. 4A (end view) and 4B (perspective view) illustrate exemplary system 40 that includes implant 44 with first and
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Any of the implants herein may also have a guide interface member with a first configuration and a second guide
interface 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 similar to members 86.

FIG. 9 (end view) illustrates an exemplary system 90 that includes implant 94. Implant 94 has & plurality of arms, and not
all of the arms include a guide interface 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.).

FIG. 10 (end view) illustrates an exemplary system 100 that includes an implant 104 that includes ilium guide interface
member 106 and sacrum guide interface member 108, each of which is configured to interface with guides 110 and 112,
respectively. The position shown illustrates the implant as it may be implanted across an Sl joint, illustrating that any of
the implants herein may be implanted with one guide member (e.g., 106) in one type of bone superior to another guide
member in a different 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 is not shown, but which would be above guide 110 in FIG. 10.

Any of the implants herein may have one or more surfaces that are configured and adapted to facilitate at least one of
bony ingrowth 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 in U.S. Pat. No.
9,044,321, U.S. Published Application 2013/0296953, U.S. Pat. Nos. 9,662,157, 10,166,033, U.S. Published Application
2016/0287171, the disclosures of which are incorporated by reference herein for all purposes.

As is set forth herein, Sl 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 in an ilium or a sacrum. In this way, implants may be moved axially relative to and guided by the
positioning guides to the intended implantation location across the SI joint without migrating (or at least minimizing
migration) away from the denser iliac bone.

In some embodiments, the implant may include interface members that are in opposing lateral side regions of the
implant, an example of which is shown in FIGS. 2A and 2B. In this arrangement, the implant is advanced over the guides to
position the implant across the Sl joint. The guides may be removed after the Sl joint implant is delivered to its desired
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In some embodiments, the implant may include interface members that are in opposing lateral side regions of the
implant, an example of which is shown in FIGS. 2A and 2B. In this arrangement, the implant is advanced over the guides to
position the implant across the Sl joint. The guides may be removed after the Sl joint implant is delivered to its desired
position, leaving the implant implanted across the Sl joint.

FIGS. 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 interfacing members configured to interface with a
positioning guide. FIGS. 11A and 11B illustrate implant 1300, which is sized and configured 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
is sized and configured for implanting into an ilium when the implant is implanted across a Sl joint from the dorsal
approach. Implant body 1302 also includes a sacrum region or portion 1306 that is sized and configured for implanting
into a sacrum when the implant is implanted across the Sl joint from the dorsal approach.

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) of the implant
body, it refers to the greatest dimension of the implant body. For example, with reference to FIG. 11B, if the disclosure
refers to a Height of implant body 1302, it refers to the greatest height dimension of the implant body, which in this
embodiment is in lateral regions of the implant body. The disclosure herein may also, however, refer to dimension in a
particular region of the implant (e.g., central region Height). The relative Distal and Proximal directions are also labeled in
FIG. 11A.

As shown, ilium region 1304 includes and defines elongate ilium lumen 1305 therein that extends from a distal opening to
a proximal opening, and is sized and configured to receive therein an ilium positioning guide. In this example, sacrum
region 1306 extends further proximally than the ilium region 1304 with reference to the Length direction, as shown in FIG.
11A. FIG. 38 illustrates an illustrative Sl joint 1800, ilium 1802, and sacrum 1804. Implants herein may be advanced from a
dorsal approach and into position across the Sl joint, with the ilium region or portion of the implant in the ilium 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 profile) may provide one or more advantages when implanting
the implant across the SI joint from the dorsal approaches described herein. As can be seen in FIGS. 38, 39A and 39B, the
sacrum may extend further proximally than the ilium, relative to the delivery trajectory. With implants that have an ilium
region that extends as far proximally as a sacrum region, the ilium region of the implants may extend too far posteriorly
when implanted, such that they are extending out of the ilium. Ilium region 1304 does not extend as far proximally as
sacrum region 1306, such that when implanted there is less risk that the ilium region 1304 will extend outside of the ilium.
The proximal end of the implant body in this example includes optional stepped region or portion 1308 between a sacral
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side and an ilium side of the implant body 1302, and in this example optionally includes three flat surfaces (shown in the
top view of FIG. 11A), the central of which Is tapered and extends further 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 in more detail with respect to an impactor, an example of which is shown in
FIGS. 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.

C O ﬁ patentsjustia.com/pate

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 ilium
region may provide an advantage of preventing the sacrum region 1306 from being advanced too far 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.

Implant body 1302 is an example of an implant body that has a height dimension that is less than a width dimension, as
shown. Implant body 1302 also includes a sacrum region 1306 that includes an optional elongate sacrum lumen 1307
therein that extends from a distal opening to a proximal opening and is 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 is
greater than a length of ilium lumen 1305, but in alternatives in which the sacrum region does not extend as far distally as
is shown in FIG. 11A, the lumens may have lengths that are the same or substantially the same. In this example, sacrum
lumen 1307 is parallel to the ilium lumen 1305. 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 is five degrees
or less, for example. llium lumen 1305 is also parallel to a longitudinal ("long”) axis of the implant body, with the long axis
in this example extending in the length direction.

As is set forth herein, the outer profile of the implant body is 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 is 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 proximally out of the ilium, 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

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

B % L @sgin § & =

Patents

outer prone ay

C O 8 patents.justia.com/patent,

LUl

. a aToR o eeng
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. FIGS. 39A, 398, 39C and 390D illustrate exemplary
views that illustrate exemplary 2D spaces with exemplary dimensions that partially characterize exemplary target
envelopes. As shown, there can be some patient-to-patient variability in sacral bone shape, iliac bone shape, and Sl joint
shape. While some implant shapes herein may be able to treat a wide range of patients, it may optionally be beneficial to
customize an Sl joint implant for a particular patient, such as by customization of 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., FIGS. 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 FIG. 39D is
obtained may optionally be treated with an implant herein where ilium regions and sacrum regions extend to the same
distal extent (e.g., FIG. 11A, 24, 25, 26 or 28A and 28B), whereas a patient from which the image in FIG. 39B is obtained
may optionally be treated with an implant with a configuration that more closely approximates the general rhomboid 2D
space annotated in FIG. 39D, such as (without limitation) any of the implants in FIG. 14, 15A, 16, 18A, or 23A).

The implant bodies herein may have a length from 15 mm to 80 mm (an example length of which is shown in FIG. 14, as
“Length (implant body)”). For example, in FIG. 11A, the greatest proximal extent of implant body 1302 is in sacrum region
1306, and the greatest distal extent of implant body 1302 is in both sacrum region 1306 and ilium region 1304. In any of
the embodiments herein, the ilium lateral side of the implant body may have a length from 35 mm to 70 mm, an
exemplary dimension of which is shown in FIG. 14 as “Length (ilium 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 is shown in FIG. 16 (“Implant Width"). In any of the
embodiments herein, the implant body may have a height from 4 mm to 15 mm in at least a portion of the implant (such
as one or both of an ilium region or a sacrum region), and the height may also vary across the width of the implant body,
an example of which is shown in FIG. 11B.

FIG. 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 ilium side and the distal
or front end of the approximated shape). FIGS. 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 is shown in FIG. 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
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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 80 degrees, including any subrange therein. In
some particular embodiments, angle alpha may be from 40 degrees to 90 degrees. It is understood that implants herein
may have one or more right angles, such as having a rectangular shape in 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 in any
claims) may have any of the exemplary angles alpha and beta described herein.

&) O B patentsjustia.com/patent,

The implant configuration may also be characterized by a top and/or bottom surface area of the implant, such as is shown
in the top view of FIG. 11A. The surface area may refer generally to an area of an outer profile of the configuration of the
implant (in a top view), even if there are a plurality of openings 1320 extending through the implant body (examples of
which are shown in FIG. 13A). In any of the embodiments herein, a surface area of a top portion and/or a bottom portion
of the implant body may be from 400 to 3,000 mm’.

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.

In some embodiments, the implant body may have a quadrilateral shape (in a top view) with ane 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 is shown with implant 70 shown in FIG. 7. FIGS. 24-26 illustrate exemplary implant bodies
with a quadrilateral shape or configuration, without any right angles.

As shown in FIG. 118, implant body 1302 optionally has a height that is not constant across a width of the implant. In this
example, the height is greater in at least a portion of the ilium and sacrum portions than in the central portion. The top
and bottom portions or surfaces of the implant bodies herein may have a gradual curvature therein in an end view, as
shown in the example in FIG. 11B.

As used herein, an implant body that has a wafer configuration or profile refers to an implant body with a width
dimension that is greater than a height dimension. Implant body 1302 is an example of an implant body that has a wafer
or wafer-like configuration. The height dimension of any implant body herein may be not more than 70% of a width
dimension of 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 10% of the implant body width. Implants herein are implanted across an Sl joint from a
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or wafer-like configuration. The height dimension of any implant body herein may be not more than 70% of a width
dimension of 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 10% of the implant body width. Implants herein are implanted across an Sl joint from a
dorsal approach, and if the implant body height is too great, the implant body may undesirably extend outside of the joint
when implanted.

Wafer implants herein, may however, have relatively larger heights than those described in the ranges herein (absolute
and/or relative) and may be able to safely stabilize and/or fuse an Sl joint. For example, the implant bodies herein may be
able to safely stabilize the S| Joint even if the height dimension is, for example, not more than 80% of the width
dimension.

Implant body 1302 is also an example of a Sl joint implant body wherein the ilium lateral side of the implant body has a
length that is different than a length of the sacrum lateral side of the implant body. In this example, the ilium lateral side
is shorter than the length of the sacrum lateral side, as shown. The lengths of the lateral sides in this context refers to the
lengths of the lateral sides of the implant body, example of which are shown in FIG. 14 as “Length (ilium lateral side,” and
“Length (sacrum lateral side”)

Implant body 1302 also includes a distal end region 1310 (which in this example is not the furthest distal extent of the
entire implant body) that is sized and configured for one or more of penetrating through bony tissue as the implant is
advanced or reducing the likelihood that the implant deviates from the intended trajectory. For example, distal end region
1310 is 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 configured to help penetrate or cut through bony tissue as the
implant is advanced. Additionally, end region 1310 has an optional concave curved configuration that can reduce the
likelihood that the implant deviates from its intended trajectory when being distally advanced during implantation. A
concave curved configuration (an example of which is shown in the top view of FIG. 11A) may be thought of as helping
self-center the implant across the Sl joint as the implant is being advanced. The degree of curvature may vary along the
curve, as is shown in the example of FIG. 11A. The curve may be symmetrical about a long axis of the implant (even if the
degree of curvature varies), of the curve may be asymmetrical about a long axis of the implant (such as if the ilium 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 in this example has a tapered configuration, 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 is 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
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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.

In this example, the sacrum and ilium 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, in a top view, may optionally be symmetrical
about a long axis of the implant body (such as is shown in the example in FIG. 11A), which may help maintaining the
implant trajectory. Distal end region 1310 also extends laterally across a central region of the implant, wherein the central
region is 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.

Implant distal region 1310 is an example of a front region of the implant that has at least one surface sized and
configured to at least help maintain the implant trajectory when implanted across the Sl 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 is 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 is an example of a front portion of implant body, at least a portion
of which is proximal relative to distal ends of the ilium lateral side and the sacrum lateral side, as shown in FIG. 11A.

Alternatively, any of the implant bodies may have sacrum and ilium portions that have distal ends with surfaces that are
configured to compress the Sl joint as the implant is advanced, such as by having larger diameter regions, or one or more
fins.

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, is laterally central or inward relative to lateral sides of the implant body, at least a portion of which is adapted or
intended to be disposed in the Sl 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 ilium 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 is
intended to be positioned across an Sl joint when the implant body is implanted. In this regard, the use of the phrases
ilium portion and sacrum portion herein refers generally to a lateral position of the portion relative to the central portion.
For some or any of the implant bodies herein, it is understood that there may be some degree of lateral overlap between
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For some or any of the implant bodies herein, it is understood that there may be some degree of lateral overlap between
a central portion and at least one of the ilium portion and the sacrum portion. The phrase central portion or central
region herein can thus refer to a lateral position relative to ilium and sacrum lateral sides of the implant body.

FIG. 12 illustrates a proximal and top perspective view of implant 1200, which is sized and configured for implantation
across an Sl joint from the dorsal approaches described herein. Implant 1200 includes implant body 1202 that includes
ilium portion 1204 that is sized and configured for implanting into an ilium when the implant is implanted across a SI joint
from the dorsal approach. Implant body 1202 also includes sacrum portion 1206 that is sized and configured for
implanting into a sacrum when the implant is implanted across the Sl joint from the dorsal approach. Any relevant
description of FIGS. 11A and 11B may be incorporated by reference into the description of FIG. 12, such as the relative
proximal and distal directions. llium portion 1204 includes and defines an elongate ilium lumen therein (not labeled) that
extends from a distal opening to a proximal opening, which is sized and configured to receive 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 is sized and configured to receive therein a sacrum positioning guide. In this example,
sacrum portion 1206 extends further proximally than ilium portion 1204 with reference to the length direction, as shown
in FIG. 12. llium 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 in the
patient, which may mitigate a risk of damaging tissue distal to the desired implantation location across the Sl joint.
Implant body 1202 is also an example of an implant body with a parallelogram configuration that does not have four right
angles, and is generally rhomboid.

While an end view is not shown, implant body 1202 is an example of an implant body that has a wafer configuration, with
a height dimension that is 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 is 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 in
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). llium
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.

Implant body 1202 is 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 defines part of the bottom portion of the implant body), and lateral side porous
network of interconnected struts 1209 (only the sacrum side of which is shown and labeled). Top porous network of

B % Y @sgin @ & =

interconnected struts (not labeled, but defines part of the bottom portion of the implant body), and lateral side porous
network of interconnected struts 1209 (only the sacrum side of which is 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 frame 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, 12115,
1211¢, and 1211d (1211d is not shown or labeled, but is 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 in 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 this example, proximal frame portion 1215 forms a proximal side of the quadrilateral shape of the
implant, which in this example is a parallelogram, and in particular a rhomboid. Implant body frame 1213 also comprises
distal frame portion 1217, which in this example includes a sharpened distal end, which is described in more detail herein
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 in this embodiment comprises distal frame portion 1217,
proximal frame portion 1215, and a plurality of axially extending and linear frame members 1211¢-1211d coupling the
proximal 1215 and distal 1217 frame members.
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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, in 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 ilium and sacrum lumens, as shown, and in
particular, define a lateral section of each of the lumens, even though the lateral sides of the lumen have openings
therein in between the struts.

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

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 FIG. 26.

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

B ¥ Y @sinin 8 & =

JUSTIA Patents

Additional details of porous networks of interconnected struts may be found in published PCT application
W02021/108590A1, the disclosure of which is incorporated by reference herein for all purposes. For example, any and all
disclosure of porous networks of interconnected struts described in WO2021/108590A1 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 of interconnected
struts may have and form a smooth outer surface, such as shown in the example in FIG. 12 (as opposed to struts or
beams with free ends that extend outward). Additionally, in some embodiments the porous network may have an
irregular configuration of struts, or it may have a regular pattern of struts, or a combination thereof. It is 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 interconnected struts may be interconnected at connections or nodal
locations, which is described in more detail in, 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.
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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.

FIG. 13 is a distal and top perspective view illustrating exemplary implant 1350, which, like others herein, is sized and
configured for implantation across an Sl joint from the dorsal approaches herein. Implant 1350 includes implant body
1352 that includes ilium portion 1354 that is sized and configured for implanting into an ilium when the implant is
implanted across an 5l joint from the dorsal approach. Implant body 1352 also includes a sacrum portion 1356 that is
sized and configured for implanting into a sacrum when the implant is implanted across the Sl joint from the dorsal
approach. Any relevant description of FIGS. 11A-12B may be incorporated by reference to the description of FIG. 13. llium
portion 1354 includes and defines an elongate ilium guide lumen 1358 that extends from a distal opening to a proximal
apening, and is sized and configured to receive therein and move relative to an ilium 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 is sized and configured to receive therein a sacrum positioning guide. In this example, sacrum
portion 1356 extends further proximally than ilium portion 1354 with reference to a length direction. Ilium portion 1354
extends further distally than sacrum portion 1356, as shown, exemplary advantages of which are described herein.
Implant body 1352 is also an example of an implant body with, in a top view, a parallelogram configuration that does not
include four right angles, and in this example has a rhomboid configuration (but may alternatively have a rhombus
configuration). Implant body 1352 is also an example of an implant body that has a wafer configuration. In this example,
sacrum lumen 1340 has a length that is slightly greater than a length of the ilium lumen 1358, but in alternatives it may be
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sacrum lumen 1340 has a length that is slightly greater than a length of the ilium lumen 1358, but in 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). llium 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 of the implant body (e.g., dividing the implant body laterally into halves). As shown in the
examples herein, a long axis of the implant bady may or may not be a line of symmetry of the implant body in a top view
of the implant body. In FIGS. 11A-28, the long axis of the respective implant body is not a line of symmetry of the implant
body in a top view. Implant body 1352 also includes a distal portion, at least a portion of which comprises sharpened
distal end 1360, which is described in 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 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 implantation. Distal end 1360, as shown, also has a
concave curve configuration in a top view, and is recessed proximally relative to the distal ends of ilium portion 1354 and
sacrum portion 1356, as shown.

C QO B patensjustia.com/patent

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 inilium
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 in this example
extend from elongate region 1374b partially distally such that they have a slanted configuration and are further distally in
the ilium portion than in the sacrum portion. The distal most connector 1375¢ includes, in this example, top surface 1362
from which the tapered surface 1365 extends distally and downward. The distal connector 1375c¢ also includes a
corresponding bottom surface of the implant and a bottom tapered surface that extends distally and upward. Frame 1373
is an example of a frame that has a shape that, in a top view, resembles a digital eight configuration that is slanted further
distally on the ilium side.

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 in the ilium. Connectors 1375 of the frame are adapted to resist both bending and shear forces.
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Frame 1373, in this embodiment, further defines a plurality of fenestrations (or openings) 13760 and 1376b, which as
shown extend through the top and bottom portions or surfaces of the implant body. The fenestrations in any of the
implant bodies herein can facilitate the ingrowth or ongrowth of tissue, while in some examples (such as FIGS. 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 FIG. 11A is, 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 13740 and 1374b and connecting
members 1375a, 1375b and 1375c¢, in this embodiment, define fenestrations 13760 and 1376b that extend through the
top and bottom portions of implant body.
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FIG. 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 is similar to
implant 1350 in some ways. Implant body 1402 includes ilium portion 1404 that is sized and configured for implanting
into an ilium when the implant is implanted across a Sl joint from the dorsal approach. Implant body 1402 also includes
sacrum portion 1406 that is sized and configured for implanting into a sacrum when the implant is implanted across the
Sl joint from the dorsal approach. Any relevant description of FIGS. 11A-13 may be incorporated by reference to the
description of FIG. 14. llium portion 1404 includes and defines an elongate ilium lumen therein (not labeled) that extends
from a distal opening to a proximal opening, and is sized and configured to receive therein an ilium positioning guide.
Sacrum portion 1406 includes and defines an elongate sacrum lumen therein (not labeled) that extends from a distal
opening to a proximal opening, and is sized and configured to receive therein a sacrum positioning guide. In this example,
sacrum portion 1406 extends further proximally than ilium portion 1404, as shown. llium portion 1404 extends further
distally than sacrum portion 1406, as shown. Implant body 1402 is also an example of an implant body with, in a top view,
a parallelogram configuration without right angles, and in particular has a rhomboid configuration (which may
alternatively have a rhombus configuration if all sides have the same length).

Implant body 1402 is an example of an implant body that has a wafer configuration. In this example, the sacrum lumen
has a length that is slightly greater than a length of the ilium lumen, although in alterative embodiments they may be
substantially the same. The guide lumens in implant body 1402 are examples of lumens that have axes (ilium lumen axis
“ILA" and sacrum lumen axis "SLA”") that are parallel with each other, which again includes slight deviations from perfectly
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.
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1504 extends further distally than sacrum portion 1506, as shown, exemplary advantages of which are described herein.
Implant body 1502 is also an example of an implant body with a parallelogram configuration without right angles, and in

this example has a rhomboid configuration, exemplary benefits are described herein.

Implant body 1502 is an example of an implant body with a wafer configuration with a height dimension that is less than a
width dimension. As shown, and in this example, the sacrum lateral side and sacrum lumen have lengths that are greater
than corresponding lengths of the ilium lumen and ilium lateral side. The guide lumen axes in implant body 1502 are
examples of lumens that have axes (ilium lumen axis ILA; sacrum lumen axis SLA) that are parallel to each other (as
shown), which includes slight deviations from perfectly parallel. llium 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 perfectly parallel.

Implant body 1502 further includes inner frame 1513, which may include the same general or similar configuration as the
frame in the embodiment in FIGS. 12 and 13. In this regard, the entire disclosure of the frame from the embodiments in
FIGS. 12 and 13 is 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 FIG. 13) and oblique
or slanted connecting members (one of which is 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 is described in more detail herein,
and which extends generally laterally across implant body 1502, as shown.

Implant body 1502 is an example of an implant body comprising one or more porous network of interconnected struts, as
shown. Implant body 1502 includes a porous network of interconnected struts 1511 that in this embodiment extends
over and about a top implant body portion, a bottom implant portion, and lateral sides of the implant body. In this
embodiment, porous network of interconnected struts 1511 define larger cells or pores in the central region than in the
ilium and sacrum portions of the implant, as shown.

Implant body 1502 is an example of an implant body with a quadrilateral configuration. In this example, the quadrilateral
configuration does not include right angles, and is 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 it may
have any other quadrilateral configuration (including rectangular). The proximal end of implant body in FIG. 15 is an
example of a proximal portion of an implant body that is considered to approximate a side of a quadrilateral even though
it does not have complete linearity, as is shown.

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

B L @sonin o & =

A Patents

with respect to FIG. 19. Implant body 2102 is an example of an implant body with a general quadrilateral configuration. In
this example, the quadrilateral configuration does not include right angles, and is an example of an implant body with a

rhomboid configuration. In alternative embodiment, implant body 2102 may have a rhombus configuration, but in
alternative embodiments it may have any other quadrilateral configuration.

FIGS. 22A-22C illustrate implant 2200, which may include any suitable feature from any of implant 1350 in FIG. 13, implant
1600 in FIG. 16, implant 1800 from FIGS. 18A-18C, and/or implant 2000 from FIG. 20, except with respect to the features
described herewith. Implant 2200 includes implant body 2202, for 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 herein. 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 22400, as
shown, or delivery of an agent therethrough as described herein. Additionally, as shown, distal end 2220 of the ilium
region extends further distally than distal end 2207 of the sacrum region.

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 FIGS. 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 in FIGS. 22A-22C, the sharpened distal end comprises a convex section that is closer to the
ilium lateral side than the sacrum lateral side, and includes a concave curve section that is closer to the sacrum side than
the ilium side, as shown.

Implant body 2202 is an example of an implant body with a general quadrilateral configuration. In this example, the
quadrilateral configuration does not include right angles, and is an example of an implant body with a rhemboid
configuration. In alternative embodiment, implant body 2202 may have a rhombus configuration, but in alternative
embodiments it may have any other quadrilateral configuration.

FIGS. 23A and 23B llustrate implant 2300 comprising implant body 2302, which may include any of the features of
implant 2200 described with respect to FIGS. 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 in FIGS. 23A
and 23B.

Implant body 2302 is an example of an implant body with a general quadrilateral configuration. In this example, the
quadrilateral configuration does not include right angles, and is an example of an implant body with a rhomboid
configuration. In alternative embodiment, implant body 2302 may have a rhombus configuration, but in alternative
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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 in FIG. 59D.
The interface and engagement between the impactor and implant on both sides prevents rotation therebetween when
the implant is loaded onto the impactor and when the implant is impacted.

Channel 2982 includes an internal thread, which is configured to engage with the external thread on implant securing
member 5958 of the impactor to facilitate 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 Sl joint, and also
allows the implant to be retracted proximally if needed by pulling on the impactor.

FIGS. 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.

One aspect of the disclosure is related to methods of positioning an Sl joint stabilizing implant across a Sl joint from a
dorsal approach. In these methods, the Sl joint implant may be any of the Sl joint implants herein unless the method is
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 in FIG. 32A, and into an ilium of a subject. For example only, FIGS.
2A and 2B illustrate exemplary ilium guide 22, but other types of ilium guides may be positioned from a dorsal approach
into an ilium of the subject. FIG. 32A also illustrates a general region 1120 into which any of the ilium guides herein may
be started and advanced into an ilium to function as a guide for the Sl joint implant. The methods herein may include
engaging a guide interface member of the SI joint implant with a positioning guide to restrict movement of the implant
with respect to the positioning guide in at least one direction. For example only, FIGS. 1A and 1B illustrate ilium guide
interface member 18 of Sl joint implant 14, but other interface members herein may be engaged with any of the guides
herein to restrict movement of the Sl joint implant with respect to the positioning guide in at least one direction. The
methods may include, at a time subsequent to the engaging step, advancing the implant across the Sl 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 ilium and leaving the implant implanted across the Sl joint. The methods may include
advancing a positioning guide into an ilium between lateral and medial cortical walls of the ilium, descriptions and
locations of which are generally known and shown generally in FIGS. 32A and 32B. In these methods, engaging the
implant with an ilium 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.
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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 include
positioning a sacrum positioning guide into a sacrum before or after an ilium positioning guide is positioned in an ilium.

Methods herein may optionally include, prior to implanting the implant across the Sl 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 Sl joint while guiding the broach with the one or more positioning guide; and creating a space for the Sl joint implant
with the sharpened broach. These methods may include 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 herein and implanted
across the Sl joint.

Depending on the implant being implanted across the Sl joint, any of the methods herein may also include positioning a
second ilium positioning guide from a dorsal approach into the ilium of a subject. These examples may also include
engaging a second guide interface member of the implant with the second ilium positioning guide to further restrict
movement of the implant with respect to the second ilium positioning guide in at least one direction.

Depending on the implant being implanted across the Sl joint, any of the methods herein may optionally include
positioning first and second sacral positioning guides from a dorsal approach into the sacrum of a subject. These
examples may also include engaging first and second sacrum guide interface members of the implant with the first and
second sacrum positioning guides to further restrict movement of the implant with respect to the first and second sacrum
positioning guides in at least one direction.

Any of the individual method steps set forth herein may be combined with any other suitable method step or sequence of
steps, unless the disclosure herein indicates to the contrary.

As is described above, an aspect of this disclosure is related to methods of positioning a sacro-iliac ("SI"”) joint stabilizing
implant across a Sl joint from a dorsal approach. An additional aspect of this disclosure is delivery tools that facilitate the
delivery of one or more guides into the ilium and/or sacrum, and the methods of delivering the one or more guides into
the ilium and/or sacrum. The disclosure that follows is related to those methods and delivery tools, and may be
incorporated into any of the other disclosure herein. For example, methods and delivery tools herein may include and be
adapted for advancing an elongate ilium positioning guide from a dorsal approach into an ilium of a subject, engaging an
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the implant with the ilium positioning guide, and removing the ilium positioning guide from the ilium. The disclosure that
follows provides merely exemplary and illustrative additional steps that may be incorporated into any of these methods. It
is fully understood that these steps are illustrative, may be optional, and are not limiting the general methods set forth
herein. Itis also fully understood that the order of one or more of the steps set forth herein may be changed. The method
steps that follow may refer to one or more delivery devices, examples of which are shown in FIG. 33 (e.g., impactor,
positioning template, pin guide, guide pins, trephines, etc.). It is understood that the names of these delivery devices are
not necessarily limiting, and they instead may be described or characterized by the one or functions they provide during
the procedure. For example, a guide pin may instead be considered more generally as a positioning guide or simply a
guide for the implant. A parallel pin guide herein may also be referred to as a pin guide herein.

C O B patentsjustia.com/patent,

Methods herein may include one or more steps to ensure a proper trajectory for the implant. The one or more
positioning guides (e.g., guide pins) herein may help facilitate the desired trajectory from the dorsal approach. Methods
herein may also include one or more steps to properly determine a starting point or location for the one or more
positioning guides. The methods herein may further include one or more steps to advance the positioning guides along a
proper trajectory, which may help maintain a desired or proper trajectory for the implant when advanced distally relative
to the positioning guide(s). Merely exemplary steps that may be performed to position one or more positioning guides
and advance an implant in a dorsal approach are set forth below, and are made in reference to FIGS. 34A-38.

A patient may be positioned in a prone position to facilitate the dorsal approach and dorsal entry. Radiograph imaging
may be performed to obtain an A/P (anteroposterior) view of the Sl joint region, as shown in FIG. 34A. The inferior joint
aspect of the Sl joint may be localized. A visual marking may be made on the skin (e.g., with a marker), optionally about 1
cm proximal to the end of the joint, which can generally indicate an implant insertion location, such as shown in FIG. 34B.
A second visual skin marking may be made, which may be 3 cm long or about 3 cm long, in line with the SI joint bifurcating
the transverse skin mark, such as shown in FIG. 34B. A skin incision may then be made along the second visual skin
marking. An inlet oblique view may then be obtained, which may provide a view of the inferior limb of the articular joint,
such as shown in FIG. 34C. A positioning template, such as the example shown in FIG. 33, may be placed in line with the
transverse skin visual marking, and as represented in the view of FIG. 34D. It is of note that the methods herein may use
only one positioning guide (e.g., pin), and the methods herein that use three are exemplary. The center hole or aperture
in the positioning template may be positioned over the Si joint. The positioning template may be used to properly position
one or more guide pins at one or more desired entry or starting point locations, and is illustrated in place in FIG. 34E (to
illustrate the position relative to the view that is shown). Any of the methads herein may further include positioning a
guide pin through the positioning template into the llium, optionally through an ilium aperture in the template, which may
be one or one, two, or three apertures in the template. The guide pin may have a sharpened distal end to help advance
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guide pin through the positioning template into the llium, optionally through an ilium aperture in the template, which may
be one or one, two, or three apertures in the template. The guide pin may have a sharpened distal end to help advance
the guide pin. A sharp ilium guide pin may be replaced with a blunt ilium pin. The methods herein may further include
aligning the pin, optionally in the inlet oblique view, so that it is parallel to the inferior aspect of the Si joint. The pin may
be seated in the ilium and advanced, optionally 1 cm or about 1 cm. A lateral view may then be obtained, such as in FIG.
34F, and the ilium guide pin may be advanced, such as, for example only, 4 cm or about 4 cm.

The following steps are understood to be optional, and not all steps may need to be performed depending on the implant
and the particulars of the procedure. For example, one or all of the following steps may not be performed if the method
does not utilize more than a single guide pin (e.g., an ilium guide pin). The description that follows is made in reference to
FIGS. 35A-35C, but it is fully understood that one or more of these steps may occur in combination with one or more of
the steps described with respect to FIGS. 34A-34F. The methods may further include obtaining an Inlet Oblique View, and
the positioning template may be removed from the patient. A pin guide, an example of which is shown in FIG. 33 and
labeled parallel pin guide (which can also be seen in FIGS. 35A-35C), may be advanced over the guide pin that is in the
ilium. In the example in FIG. 33, the longer of the tubes of the pin guide may be advanced over the ilium pin, which can be
seen in FIG. 35A. The methods herein may include advancing a guide pin (such as a stepped guide pin) into the sacrum
through a sacrum guide tube of the pin guide, which can be seen in the view of FIG. 35A. The methods herein may include
preparing a hole in the joint through a central lumen of the parallel pin guide, such as by drilling with a trephine through
the center hole to a stop, such as into the joint approximately 30 mm, which can be seen in FIG. 35B. A broach may be
used instead of a drill, for example, and it is understood that any of the methods herein may be performed completely
without electrical power (e.g., without power tools). If a trephine is used, the trephine may be removed, a guide pin may
be advanced through the central lumen of the pin guide. Performing this optional step may help prevent the pin guide
from rotating while placing a sacral trephine. The optional sacral guide pin may be removed and a hole may be prepared
in the sacrum, such as by drilling into the sacrum with the trephine, such as about 30 mm, and example of which can be
seen in FIG. 35C. The methods herein may include removing an optional sacral trephine and placing a blunt pin in the
sacrum through the sacrum tube of the pin guide (not shown). The pin guide may be removed, and a central guide pin, if
utilized, may be removed. A hole may optionally be prepared in the ilium, such as by drilling with a trephine over the iliac
pin, such as up aline (e.g., 30 cm) on the trephine. A broach may alternatively be used without power to prepare an ilium
hole. A trephine may be removed from the ilium, and in this merely exemplary embodiment, iliac and sacral guide pins
are left behind in the patient to help guide the implant during implantation. It is again noted that any of the methods
herein may utilize only one positioning guide (e.g., one guide pin), such as an ilium positioning guide.

With specific but not limiting reference to exemplary implant 1300 from FIGS. 11A and 118, the implant may then be
engaged with the guides (e.g., pins) by advancing the lumens 1305 and 1307 over the respective guide pins. The ilium
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With specific but not limiting reference to exemplary implant 1300 from FIGS. 11A and 11B, the implant may then be
engaged with the guides (e.g., pins) by advancing the lumens 1305 and 1307 over the respective guide pins. The ilium
portion, which in this example does not extend as far proximally as the sacrum portion, is engaged with the ilium
positioning guide and the implant 3610 is advanced over the pin guides, as shown in FIG. 36. An impactor 3600 (or other
similar tool that can be used to advance the implant) can be advanced over the guide pins behind implant 3610 until it
engages the implant at location 3620. As shown in FIGS. 33 and 36, the distal end of the impactor can have a configuration
that is shaped to mate with the configuration of the proximal end of implant 3610, and also to allow the impactor to apply
a distally directed force to the implant. In this example, the impactor distal end is also stepped to match the configuration
of the proximal end of implant 3610. Implant 3610 may include any of the features of any of the implants herein.
Impactor 3600 includes a plurality of pin guides 3602 as well, sized and configured to receive therein the guide pins 3640,
which in this embodiment are lumens extending axially along lateral portions of the impactor, as shown. This allows the
impactor 3600 to be advanced over the guide pins and to be aligned with implant 3610 to facilitate distal advancement of
the implant 3610 by applying a distally directed force on impactor 3600 (directly or indirectly applying the force). The
implant may be advanced to the desired depth by applying the force on the impactor (e.g., with a mallet). The impactor
and guide pins may be removed, leaving the implant behind implanted in the patient across the Sl joint. A proper implant
position may be confirmed, such as shown in the views of FIGS. 37A, and 37B.

It is understood and stated again that the methods of implantation herein may include using as few as one, and optionally
two, three or more guide pins.

Any of the methods of implantation herein may be performed solely under an inlet radiographic view. Any of the methods
of implantation herein may be performed solely under an inlet or inlet oblique radiographic view.

Any of the methods of implantation herein may be performed without electric power (e.g., manual power only). Any of the
methods of implantation herein may be performed with electric power (e.g., including use of an electric drill for one or
more steps, examples of which are set forth herein).

Any of the methods steps herein that include preparing a hole may be performed by drilling a hole. Any of the methods
steps herein that include preparing a hole may be performed by manually creating a hole, such as with a broach.
Broaches herein may also be used to create a channel within the bones from one guide pin to the other to accept the
entire implant.

Any of the methods herein may include a removable pin that threads into the sacral tube of the pin guide. This may
provide an added advantage of not risking distal advancement beyond a desired location, which may reduce the risk of
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entire implant.

Any of the methods herein may include a removable pin that threads into the sacral tube of the pin guide. This may
provide an added advantage of not risking distal advancement beyond a desired location, which may reduce the risk of
damaging sensitive tissue.

The disclosure that follows provides additional and exemplary methods and steps that may be included when preparing
for the implantation and implanting any of the Sl joint implants herein from a dorsal approach. The disclosure that follows
describes a merely exemplary method, not all steps of which are necessarily required (and the order of some steps may
be changed), and refers generally to FIGS. 40-55B. Suitable method steps below may, however, be incorporated into
alternative methods described herein, and vice versa. An exemplary method of placing a plurality of guide pins may
include, in an inlet oblique view such as is shown in FIG. 40, optionally placing a needle in the Sl joint, as may occur in an
Sl joint injection. The method may optionally include injecting a contrast media such as Omnipaque with the needle to
ensure the needle is in the Sl joint, which can be viewed in, for example, an inlet oblique view and/or a lateral view as
shown in FIGS. 41A and 41B. As shown in the radiographic view of FIG. 42A, the method may include placing an exchange
pin along the skin over the sacral promontory. The method may include creating a linear skin marking along the exchange
pin, as shown in FIG. 42B. Additional skin markings may be made on either side of the SI joint, such as about 2 cm on
either side of the Sl joint, which may be used for creating an incision, which is described below. The method may include
removing the back end of the needle, including the luer lock, and placing a Jamshidi™ needle over the needle, as
represented in FIG. 43. The method may include removing the original needle and replacing it with a nitinol wire through
the Jamshidi™ needle and into the Sl joint. The Jamshidi™ may then be removed, leaving the nitinol wire in the Sl joint, as
shown in FIG. 44.

The method may also include making an incision along the linear marking between the additional markings that were
made on either side of the Sl joint, such as an incision about 4 cm in total length (e.g., 2 cm on either side of the joint). The
method may also include placing a pin guide over the nitinol wire. Exemplary pin guides are shown in FIGS. 33 and 45,
both of which are examples of pin guides that include a plurality of tubes or channels as shown, and are also examples of
pin guides that include three tubes, channels, or lumens. In an exemplary method, the center of three channels may be
placed over the nitinol wire, which is shown in FIG. 46A and the radiographic image of FIG. 46B. Pin guide adjustment may
be made under radiographic imaging such as fluoroscopy to obtain the appropriate pin guide positioning. The exemplary
pin guide shown in FIG. 45 includes actuators that in this example include knobs that can individually be tightened against
one of the three channels or tubes to prevent them from moving axially relative to the pin guide main body. Releasing the
engagement can be performed to allow any of the tubes to be individually moved axially relative to the main body, after
which time their relative axial positions can again be fixed by rotating the knobs until the threaded element engages the
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which time their relative axial positions can again be fixed by rotating the knobs until the threaded element engages the
particular tube/channel. A variety of alternative mechanisms to both maintain axial position in a first configuration yet
allow for axial movement in a second configuration may also be used. As used herein, any of the pin guide tubes may also
be referred to herein as pin guide channels, both of which are understood to define a pin guide lumen therethrough.

The method may alse include placing a sacral tube of the pin guide down to sacral bone. The sacral-side knob may then
be tightened to secure the sacral tube of the pin guide on the sacrum. The method may include placing a pin (e.g., a 3.2
mm pin) through the sacral tube of the pin guide through sacral cortex, but not to depth. The pin may be positioned
through the sacral cortex with a mallet, for example, as is shown in FIG. 47.

The method may also include distally advancing an ilium tube of the pin guide down and into contact with iliac bone,
which may be performed before or after the sacral tube is advanced distally to sacral bone. The ilium-side knob on the pin
guide may then be tightened to secure the ilium tube of the pin guide on the ilium. The method may include placing a pin
(e.g., @ 3.2 mm pin) through the ilium tube of the pin guide through ilial cortex, but not to depth, which may be performed
before or after the sacrum pin is advanced through sacral cortex. The ilium pin may be positioned through the ilial cortex
with a mallet, for example, as shown in FIG. 48A and the radiographic image of FIG. 48B. At this exemplary embodiment,
guide pins are positioned in both the sacrum and ilium (which may be positioned therein in either order).

The method may include providing or taking a lateral image, as shown in FIGS. 49A and 498, and distally driving the
sacrum and ilium pins (in either order, or only one pin if the procedure utilizes only a single pin) to depth in the lateral
view. The method may preferably include not distally advancing the guide pins passed the alar line, as shown. At this time,
the elongate guiding wire (e.g., nitinol wire) may be removed from the optionally center channel of the pin guide.

A hole may optionally then be drilled through a center channel of the pin guide, as shown in FIG. 50. The pin guide may
then be removed from the patient, leaving the ilium and sacrum pins in place in the ilium and sacrum, respectively. llium
and sacrum bone may then be cut or removed using a cutting instrument such as a trephine placed over the ilium and
sacrum pins, as shown in FIG. 51. Preferably only cortex bone is cut with the cutting instrument.

‘With guide pins in place in the ilium and sacrum, the Sl joint implant can be engaged with the guide pins, details of which
are described herein, an exemplary step of which is shown in the radiographic image of FIG. 52. The implant is then
impacted to depth (e.g., using an impactor such as shown in FIG. 33 or other similar impactor) across the Sl joint while
being guided by the guide pins, as shown in FIGS. 53A and 53B, and additional details of which are set forth above. After
the implant is delivered to the desired position across the Sl joint, the impactor and the guide pins may then be removed,
which is shown in FIG. 54 when the guide pins are being removed. An additional lateral view (FIG. 55A) and an outlet view
(FIG. 55B) may be obtained to visualize the implant position across the joint.
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being guided by the guide pins, as shown in FIGS. 53A and 53B, and additional details of which are set forth above. After
the implant is delivered to the desired position across the S joint, the impactor and the guide pins may then be removed,
which is shown in FIG. 54 when the guide pins are being removed. An additional lateral view (FIG. 55A) and an outlet view
(FIG. 55B) may be obtained to visualize the implant position across the joint.

This exemplary method includes implanting an SI joint implant that comprises larger and fewer fenestrations than the
implant in FIG. 11A, which can be seen in the radiographic image of FIG. 55B. This method also includes implanting an
implant that includes a proximal region that does not include a sacrum region that extends further proximally than an
ilium region, in comparison to the implant in FIG. 11A. As shown in FIG. 55B, the implant in this embodiment also includes
a distal central region with at least some degree of curvature, which is described in more detail above with respect to the
implant in FIGS. 11A and 11B. Additionally, the implant shown in FIG. 55B also includes a sharpened distal central region,
examples of which are described herein.

The disclosure that follows provides additional exemplary delivery tools (e.g., a pin guide) sized and configured for
positioning one or more guides (e.g., guide pins) into an ilium and/or sacrum. The disclosure that follows additionally
provides exemplary tools for advancing implants over the one or more guides and into position across the Sl joint. Itis
understood that aspects of methods that follow may be incorporated into other methods of guide pin placement herein,
and vice versa. It is also understood that features of delivery tools that follow may be incorporated into other suitable
delivery tools herein, and vice versa. The methods and delivery tools that follow may be used to delivery one or more of
the suitable implants herein. The disclosure below describes delivery tools in the context of their methods of use with the
exemplary methods.

In the dorsal approach with the patient prone (with their back facing up), an incision can first be made proximate the Sl
joint, followed by retracting soft tissue to expose the underling bone and provide access to the joint.

FIGS. 56A and 568 illustrate an exemplary pin guide 5600 that can be used in methods herein to place one or more guides
(e.g., guide pins) into an ilium and/or a sacrum from a dorsal approach. Pin guide 5600 includes pin guide body 5602 with
an ilium guide portion 5604 that is optionally longer than sacrum guide portion 5606. llium guide portion 5604 includes a
lumen 5605 sized and configured (optionally cylindrical) to receive one or more elongate delivery tools, examples of which
are described below. Sacrum guide portion 5606 includes a lumen 5607 sized and configured (optionally cylindrical) to
receive one or more elongate delivery tools, examples of which are described below. Body 5602 further includes first and
second laterally extending attachment members 5610a and 5610b, which are configured to interface with an optional
elongate handle (described below), wherein the optional handle can be held by medical personnel and which can help
maintain the position of pin guide 5600. The distal direction indicates the front of the pin guide 5600 that is first advanced
into the patient. The pin guide may include a visual indicator that indicates if it should be used for right or left Sl joint pin

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

B L @sgpin § @ =

JUSTIA patents

(&) Q8 patents.justia.com/paten

until tube 5840 is fully docked in the ilium.

Ilium pin 5860 (see FIGS. 58A and 58B) may then be placed through the lumen of ilium tube 5840. A cap 5850 may be
placed on the proximal end of pin 5860, as shown in FIGS. 58A and 58C, which allows rotation of the cap to cause rotation
of pin 5860. Pin 5860 optionally includes a beveled distal end, as shown, which includes a pointed distal end and a flat
beveled surface extending proximally and laterally from the pointed tip, as shown. In use, pin 5860 can be rotated (by
rotating cap 5850) and oriented so that the flat beveled surface is facing laterally and the pointed surface is facing
medially. The bevel causes the pin the better engage in the ilium and not skive along the lateral wall of the ilium without
engaging the bone. Pin 5860 can then be docked into ilium bone with a mallet, about 1 cm. Imaging may be used to
ensure the ilium pin 5860 is being advanced with the desired trajectory and is not skiving laterally, for example. The ilium
pin can be advanced further, until it is about 2 cm short of the alar line in the lateral view. At this time, distal ends of
sacrum pin 5830 and ilium pin 5860 are preferably in line, or aligned. Cap 5820 can then be placed over pin 5860 and slid
onto the proximal end of ilium tube 5840. While holding pin 5860 with one hand, cap 5820 (which is rotationally secured
to tube 5840) can be rotated counterclockwise with the other hand to remove ilium tube 5840 from the ilium. This can be
repeated on the sacral side to remove sacral tube 5810. Once sacrum tube 5810 and ilium tube 5840 are free from bone,
pin guide 5600 can be removed by sliding it proximally off pin 5830 and pin 5860, leaving sacrum pin 5830 in the sacrum
and ilium pin 5860 in the ilium.

The above method is an example of positioning guide pins in an ilium and sacrum, and is an example of a set of tools that
are adapted to do the same. Not all steps necessarily need to be performed, and one or more steps may occur out of
sequence compared to the disclosure above. For example, an ilium pin may be fully docked in the ilium before the sacrum
pin is fully docked in the sacrum.

The disclosure that follows provides exemplary methods and tools for implanting the implants herein across an Sl joint
from the dorsal approach, wherein a pin has been positioned in the ilium and a pin has been positioned in the sacrum. In
alternative methods, only one pin may be positioned (in the ilium or the sacrum), and in other alternatives, the method of
implanting the implant may not require any pin guides at all.

FIGS. 59A-59F illustrate an exemplary impactor 5900 that is configured to deliver the implant distally over the one or more
pins and across the Sl joint, with a portion of the implant in the ilium and a portion in the sacrum. Impactor 5900 includes
distal region 5920 and proximal region 5904, and an elongate central region 5906 extending therebetween. FIG. 59A is a
side view and FIG. 59B is a perspective view. FIG. 59C is a close up, side view of distal region 5902, FIG. 59D is a
perspective view of distal region 5902, and FIG. 59E is a front end view. FIG. 59F s a perspective view of proximal region
5904. FIG. 59C also illustrates a relative distal position of implant 2100 from FIG. 21 to illustrate an exemplary implant
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63-63C. As handles 6302 and 6304 of removal device 6300 are squeezed together, the pin is retracted proximally relative
to the impactor until it has been removed from the bone and out of the patient. The mechanism may be similar to or the
same as that found in wood clamps, such as the Irwin® QUICK-GRIP® clamp, the entire disclosure of which is
incorporated by reference herein. Both pins can be removed from the bone in this manner, leaving the implant implanted
in the S joint.

FIG. 62A illustrates a model view of implant 6100 implanted across Sl Joint 6110 (left joint) after pin and impactor removal,
and FIG. 62B illustrates a lateral model of implant 6100 across the Sl joint after pin and impactor removal.

Claims
1. A sacro-iliac joint stabilizing implant for implanting across a Sl joint from a dorsal approach, comprising:

an implant body having a wafer configuration with a width dimension greater than a height dimension, the implant
body including, a central joint portion for placement across the Sl joint; an ilium portion on a first side of the central
joint portion, the ilium portion sized and configured for implanting into an ilium when the implant is implanted
across a Sl joint from a dorsal approach, a sacrum portion on a second side of the central joint portion, the sacrum
portion sized and configured for implanting into a sacrum when the implant is implanted across the Sl joint from the
dorsal approach, the ilium portion comprising an elongate ilium lumen extending from a distal opening to a
proximal opening and having an ilium lumen longitudinal axis, the ilium lumen sized and configured to receive
therein an ilium positioning guide, the sacrum portion comprising an elongate sacrum lumen extending from a distal
opening to a proximal opening and having a sacrum lumen longitudinal axis, the sacrum lumen sized and configured
to receive therein a sacrum positioning guide, with reference to a line that is orthogonal to the ilium lumen axis and
the sacrum lumen axis, the sacrum portion extends further proximally than the ilium portion, and the ilium portion
extends further distally than the sacrum portion, with reference to the line, the distal opening of the ilium lumen
extends further distally than the distal opening of the sacrum lumen, and a distal portion that includes a sharpened
distal end, 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.

2. The implant of claim 1, wherein the sharpened distal end has, in a top view, a concave curved configuration along at
least a portion of the sharpened distal end.

3. The implant of claim 2, wherein the curved configuration is asymmetrical about a long axis of the implant body.
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3. The implant of claim 2, wherein the curved configuration is asymmetrical about a long axis of the implant body.

4. The implant of claim 2, wherein the sharpened distal end extends further distally in the ilium portion than in the
sacrum portion.

5. The implant of claim 1, wherein the sharpened distal end extends laterally through the sacrum portion, the central
portion, and the ilium portion.

6. The implant of claim 1, wherein the sharpened distal end comprises a smooth curve.
7. The implant of claim 1, wherein a portion of the ilium portion extends further distally than the sharpened distal end.

8. The implant of claim 1, wherein a portion of the sacrum portion extends further distally than at least a portion of the
sharpened distal end.

9. The implant of claim 1, wherein the implant body comprises 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 into the
sacrum portion.

10. The implant of claim 1, wherein the ilium lumen has a length that is greater than a length of the sacrum lumen.
11. The implant of claim 1, wherein the ilium lumen has a length that is the same as a length of the sacrum lumen
12. The implant of claim 1, wherein the sacrum lumen has a length that is greater than a length of the ilium lumen.
13. The implant of claim 1, wherein the ilium lumen is parallel with the sacrum lumen.

14. The implant of claim 1, wherein the ilium portion has an ilium length, and the sacrum portion has a sacrum length,
wherein the ilium length is greater than the sacrum length.

15. The implant of claim 1, wherein the ilium portion has an ilium length, and the sacrum portion has a sacrum length,
wherein the ilium length is the same as the sacrum length.

16. The implant of claim 1, wherein the ilium portion has an ilium length, and the sacrum portion has a sacrum length,
wherein the sacrum length is greater than the ilium length.

17. The implant of claim 1, wherein the sacrum lumen extends further proximally than the ilium lumen.
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17. The implant of claim 1, wherein the sacrum lumen extends further proximally than the ilium lumen

18. The implant of claim 1, wherein the ilium lumen extends further distally than the sacrum lumen.

19. The implant of claim 1, wherein at least one of the distal openings of the ilium and sacrum lumens extends further
distally than at least a portion of the central portion of the implant body.

20. The implant of claim 19, wherein both of the distal openings extend further distally than the central portion.

21. The implant of claim 1, wherein the implant body further comprises an inner frame and an outer porous network of
interconnected struts extending about at least a top portion and a bottom portion of the implant.

22.The implant of claim 21, wherein the porous network of interconnected struts further extends about the ilium portion
and the sacrum portion.

23. The implant of claim 22, wherein the porous network of interconnected struts further extends about a plurality of side
fenestrations in each of an ilium side of the implant body and a sacrum side of the implant body, wherein the plurality of

fenestrations in the ilium side are in communication with the ilium lumen and the plurality of fenestrations in the sacrum

side are in communication with the sacrum lumen.

24. The implant of claim 22 wherein the porous network of interconnected struts comprises pores in a central region of
the implant body that are larger in size than pores that extend about the ilium portion and larger than pores that extend
about the sacrum portion.

25. The implant of claim 21, wherein the inner frame has a slanted "digital eight” configuration, which is slanted distally on
the ilium side.

26. The implant of claim 21, wherein the inner frame includes 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.

27. The implant of claim 1, wherein the implant body has a height dimension that is not greater than 70% of a width
dimension of the implant body.

28. The implant of claim 27, wherein the height dimension is not greater than 60% of the width dimension of the implant
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In this aspect, an ilium lumen may be parallel with a sacrum lumen.

In this aspect, the ilium portion has an ilium length, and the sacrum portion has a sacrum length, and the ilium 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 ilium length.

In this aspect, a sacrum lumen may extend further proximally than an ilium lumen.
In this aspect, an ilium lumen may extend further distally than a sacrum lumen.

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.

In this aspect, the implant body may further comprise an inner frame, and an outer porous network of interconnected
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 ilium portion and the sacrum portion. A porous network of interconnected struts
may further extend about a plurality of side fenestrations in each of an ilium side of the implant body and a sacrum side
of the implant body, wherein the plurality of fenestrations in the ilium side may be in communication with an ilium lumen
and the plurality of fenestrations in the sacrum side may be in communication with a sacrum lumen. A porous network of
interconnected struts may comprise pores in a central region of the implant body that are larger in size than pores that
extend about the ilium portion and larger than pores that extend about the sacrum portion. An inner frame may have a
slanted “digital eight” configuration that is slanted distally on the ilium side. An inner 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.

In this aspect, the implant body may have a height dimension that is 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.

In this aspect, the implant body may have a length from 15 mm to 80 mm.
In this aspect, the implant body may have a width from 15 mm to 50 mm.

In this aspect, the implant body may have a height from 4 mm to 20 mm.
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In this aspect, the implant body, in a top view, may have a parallelogram configuration that does not include right angles.

In this aspect, the implant body may have, in a top view, a rheamboid configuration or a rhembus configuration.

In this aspect, the implant body may have a height that is not constant across a width of the implant body. A height
dimension may be greater in at least a portion of in the ilium portion than in the central region, and wherein the height
dimension may be greater in at least a portion of in 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 therein. A height dimension of the implant body
may be greater in at least a portion 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.

In this aspect, the ilium 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.

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.

In this aspect, a proximal end of the implant body may include a plurality of recessed members. A first recessed member
may be in afirst lateral half of the implant body, and a second recessed member may be in a second lateral half of the
implant body.

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.

One aspect of the disclosure is a method of positioning a sacro-iliac (“SI”) joint stabilizing implant across an Sl joint from a
dorsal approach.

In this aspect, the method may include 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 is in the sacrum and a proximal end of the sacrum pin is disposed outside
of the subject.

In this aspect, the method may include advancing an elongate ilium pin from a dorsal starting point into an ilium of the
subject such that a distal end of the ilium pin is in the ilium and a proximal end of the ilium pin is disposed outside of the
subject.
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subject.

In this aspect, the method may include advancing a distal opening of an ilium lumen that is in an ilium portion of an Sl
joint stabilizing implant over the ilium pin so as to restrict movernent of the implant with respect to the ilium pin in at
least one direction.

In this aspect, the method may include advancing a distal opening of a sacrum lumen that is in a sacrum portion of the Sl
Jjoint stabilizing implant over the sacrum pin so as to restrict movement of the implant with respect to the sacrum pin in at
least one direction.

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 Sl joint with the ilium portion in the ilium and the sacrum portion in the sacrum.

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

One aspect of this disclosure is a method of securing an Sl-joint implant to an impactor.

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

In this aspect, the method may include engaging a first securing element on the impactor with a second securing element
disposed in a proximal region of the implant to secure the implant to the 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 internal thread. In this aspect, the method may
include engaging a first impactor protrusion on a first lateral side of a first securing element with a first recess in the
implant, and engaging a second impactor protrusion on a second lateral side of the first securing element with a second
recess in the implant. In this aspect, the method may include causing a distal face of the impactor to be placed adjacent a
proximal end of the implant, wherein, in a top view, the distal face and proximal end of the implant have complimentary
shapes.

One aspect of the disclosure is a pin guide adapted for placing pin guides into an ilium and a sacrum in a dorsal approach.

In this aspect, the pin guide may include a pin guide body that includes at least one of a lateral ilium 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.
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and second lumens, the lumens may be parallel.

In this aspect, an ilium side and an ilium lumen may extend further distally than a sacrum side and a sacrum lumen.

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

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 ilium 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.

One aspect of this disclosure is a pin guide adapted for placing pin guides into an ilium and a sacrum in 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 Is in a first state and less movable relative to the pin guide body when the pin guide is in a second state.

One aspect of the disclosure is 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.

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

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

In this aspect, the distal region may include 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.

In this aspect, the distal region may include an ilium lumen in an ilium side of the distal region.
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 ilium side than on the sacrum side

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

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

C QO 8 patentsjustia.com/patent/2 B i r @

JUSTIA Patents

described herein. The methods and approaches herein can account for the differences in bone density between the ilium
and sacrum and prevent the implant from migrating away from denser iliac bone during implantation. Additionally,
implants herein are sized and configured to be safely implanted into a target anatomical region when implanted from the
dorsal approaches herein.

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,” into an ilium from a dorsal approach, and in some embodiments between lateral and
medial cortical walls of the ilium, which is described and shown herein. FIG. 32A illustrates a posterior view and a general
dorsal approach for implanting the Sl joint implants herein across an S| jeint. FIG. 32B illustrates an exemplary implant
1106 that has been implanted across an Sl joint 1114’ with a first region or portion of the implant disposed in the ilium
1110, a second region or portion of the implant disposed in the sacrum 1112, and a central region or portion extending
across the Sl joint 1114”. FIGS. 32A and 328, which are described in more detail below, illustrate ilium 1110, sacrum 1112,
the Sl joints 1114 and 1114’, and lumbar vertebrae 1116. FIG. 32A also illustrates an optional anatomical region 1120 that
is a starting point for advancing an ilium positioning guide into the ilium, and an optional exemplary anatomical region
1130 for a starting point for advancing a sacrum positioning guide into the ilium. FIG. 32A further illustrates an exemplary
and optional ilium starting point 1122 for an ilium positioning guide, as well as an exemplary and optional sacrum starting
point 1132 for a sacrum positioning guide. Any of the ilium positioning guides herein may have a starting point in ilium
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 image may be obtained and utilized to help
guide the positioning guide into the ilium between lateral and medial cortical walls of the ilium, which are illustrated
generally in FIGS. 32A and 32B. Methods herein may optionally include interfacing an ilium positioning guide herein with
an ilium portion or region of the Sl joint implant, such as an interface member of the implant, to guide the implant across
the Sl joint while maintaining a proper trajectory and achieving a desired implantation location. By positioning an ilium
positioning guide in the relatively dense region of the ilium, 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 pesitioning 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 ilium 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 is properly implanted across the Si joint.

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
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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 ilium 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 is properly implanted across the Sl joint.

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 FIGS. 1A and 1B, but the guide can still maintain the desired trajectory (relative axial movement) of
the implant when the implant is advanced in the dorsal trajectory with respect to the engaged guide.

The methods herein include advancing the implant across the SI joint, while the optional guide(s) helps guide an ilium
portion of the implant into the ilium. The methods may also include removing the positioning guide from the ilium after
the implant has been positioned across the Sl joint.

The methods herein may include positioning more than one positioning guide, optionally more than one ilium guide in
the ilium, and optionally one or more guides into sacral bone. Any of the one or more guides herein may be sized and
configured to function as a positioning guide to help guide a portion of the implant into ilium bone or sacral bone.

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 Sl joint from a dorsal approach without using a positioning
guide. For example, these methods may include radiographically visualizing a teardrop view of the ilium 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 ilium. Any of the methods herein may thus optionally exclude an ilium positioning guide, and may
rely on a radiographic image, such as a teardrop view, to help maintain a desired implant trajectory into a teardrop region
of the ilium. Implants implanted according to these methods may be implanted with or without a broach (described in
more detail below), and if 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.

Some of the implants herein, such as any of those shown in FIGS. 1A-31, are generally sized and configured to be able to
interface with an elongate ilium positioning guide, and may be sized and configured to interface with one or more
additional positioning guides, which may be ilium or sacrum guides.

Exemplary implants are described below. Even if the textual description of an exemplary implant does not expressly
include it, it is understood that features shown with respect to different exemplary implants may be incorporated into
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include it, it is understood that features shown with respect to different exemplary implants may be incorporated into
other exemplary implants. For example, the implants shown in FIGS. 1A, 1B, 2A and 2B each have an interface member
with an annular inner surface that defines a lumen, even if the text does not expressly include a description thereof.
Additionally, similar components may be similarly labeled in different embodiments. For example, it is understood that
references to elements 10, 20, 30, 40, etc., in 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 in the figure.

FIG. 1A is an end dorsal view (showing the proximal portion) and FIG. 1B is a perspective view of exemplary system 10 that
includes Sl 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 includes main body or
implant body 16, a central portion or region of which is disposed across the Sl joint when the implant is implanted. The
interface member 18 includes a surface 19 that has a configuration, in this example annular, that is sized and configured
to interface with the corresponding configuration 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 in an ilium, such as at the exemplary general
location shown in FIG. 32A. The interface between the guide and the interface member of the implant restricts the
mavement of the implant interface guide member with respect to the ilium guide in one or more directions. In this
example, implant 14 may still be rotated relative to guide 12, but the interface restricts, for 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 in cross section along almost all of its length (except for the distal tip region, which may be
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 pointed
distal end (e.g., as shown in FIGS. 1B, 2B, 3B), which may be configured to help penetrate and/or anchor into bone
(temporarily), such as iliac bone and/or sacral bone.

In figures herein, including FIGS. 1A and 10, “S" refers to a sacrum and “I" refers to an ilium.

FIGS. 2A (end view) and 2B (perspective) illustrate exemplary system 20, which includes implant 24, ilium or iliac guide 22,
and an optional elongate sacrum or sacral guide 21. In the figures shown, ilium guide 22 and the sacrum guide 21 may or
may not yet be positioned within the ilium and sacrum, respectively. In some methods, the one or more guides may be
inserted into bone, and then the implant may be advanced over the guides. In some embodiments, the implant is
interfaced with the one or more guides, and subsequently the one or more guides can be inserted into bone. Interfacing
the implant to a plurality of guides (in examples with more than one guide) before guide insertion may help prevent the
guides from being inserted into bone and spaced apart at positions that prevent the implant from then be interfaced with
the guides and successfully advanced along the guides and across the Sl joint. Interfacing the implant with the guides first
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be configured with any of the guide members herein, and in methods of use can be guided over one or mare guides
(before the implant is implanted) to create a space across the Sl joint for the implant. The broach can be removed, and an
implant can then be advanced over the guides, which is described in more detail below.

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

FIG. 8 (end view) illustrates an exemplary implant 84 that includes guide interface member 86, which is configured to
interface with guide 82. In this exemplary embodiment, guide 82 has a triangular configuration (which may have other
rectilinear configurations), 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
configured to interface with a different guide.

Any of the implants herein may also have a guide interface member with a first configuration and a second guide
interface 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 similar to members 86.

FIG. 9 (end view) illustrates an exemplary system 90 that includes implant 94. Implant 94 has a plurality of arms, and not
all of the arms include a guide interface 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.).

FIG. 10 (end view) illustrates an exemplary system 100 that includes an implant 104 that includes ilium guide interface
member 106 and sacrum guide interface member 108, each of which is configured to interface with guides 110 and 112,
respectively. The position shown illustrates the implant as it may be implanted across an 5l joint, illustrating that any of
the implants herein may be implanted with one guide member (e.g., 106) in one type of bane superior to another guide
member in a different 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 is not shown, but which would be above guide 110 in FIG. 10.

Any of the implants herein may have one or more surfaces that are configured and adapted to facilitate at least one of
bony ingrowth and ongrowth. For example, without limitation, any of the implants herein may include one or more of
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lumen 1307 is parallel to the ilium lumen 1305. 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 is five degrees
or less, for example. Ilium lumen 1305 is also parallel to a longitudinal (“long”) axis of the implant body, with the long axis
in this example extending in the length direction.

As is set forth herein, the outer profile of the implant body is 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 is 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 proximally out of the ilium, 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. FIGS. 39A, 398, 39C and 39D illustrate exemplary
views that illustrate exemplary 2D spaces with exemplary dimensions that partially characterize exemplary target
envelopes. As shown, there can be some patient-to-patient variability in sacral bone shape, iliac bone shape, and Sl joint
shape. While some implant shapes herein may be able to treat a wide range of patients, it may optionally be beneficial to
customize an Sl joint implant for a particular patient, such as by customization of 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., FIGS. 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 FIG. 39D is
obtained may optionally be treated with an implant herein where ilium regions and sacrum regions extend to the same
distal extent (e.g., FIGS. 11A, 24, 25, 26 or 28A and 28B), whereas a patient from which the image in FIG. 39B is obtained
may optionally be treated with an implant with a configuration that more closely approximates the general rhomboid 2D
space annotated in FIG. 39D, such as (without limitation) any of the implants in FIG. 14, 15A, 16, 18A, or 23A).

The implant bodies herein may have a length from 15 mm to 80 mm (an example length of which is shown in FIG. 14, as
“Length (implant body)"). For example, in FIG. 11A, the greatest proximal extent of implant body 1302 is in sacrum region
1306, and the greatest distal extent of implant body 1302 is in both sacrum region 1306 and ilium region 1304. In any of
the embodiments herein, the ilium lateral side of the implant body may have a length from 35 mm to 70 mm, an
exemplary dimension of which is shown in FIG. 14 as “Length (ilium 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 is shown in FIG. 16 (“Implant Width"). In any of the
embodiments herein, the implant body may have a height from 4 mm to 15 mm in at least a portion of the implant (such
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As shown in FIG. 11B, implant body 1302 optionally has a height that is not constant across a width of the implant. In this
example, the height is greater in at least a portion of the ilium and sacrum portions than in the central portion. The top
and bottom portions or surfaces of the implant bodies herein may have a gradual curvature therein in an end view, as
shown in the example in FIG. 11B.

As used herein, an implant body that has a wafer configuration or profile refers to an implant body with a width
dimension that is greater than a height dimension. Implant body 1302 is an example of an implant body that has a wafer
or wafer-like configuration. The height dimension of any implant body herein may be not more than 70% of a width
dimension of 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 10% of the implant body width. Implants herein are implanted across an Sl joint from a
dorsal approach, and if the implant body height is too great, the implant body may undesirably extend outside of the joint
when implanted.

Wafer implants herein, may however, have relatively larger heights than those described in the ranges herein (absolute
and/or relative) and may be able to safely stabilize and/or fuse an Sl joint. For example, the implant bodies herein may be
able to safely stabilize the Sl Joint even if the height dimension is, for example, not more than 80% of the width
dimension.

Implant body 1302 is also an example of a Sl joint implant body wherein the ilium lateral side of the implant body has a
length that is different than a length of the sacrum lateral side of the implant body. In this example, the ilium lateral side
is shorter than the length of the sacrum lateral side, as shown. The lengths of the lateral sides in this context refers to the
lengths of the lateral sides of the implant body, example of which are shown in FIG. 14 as “Length (ilium lateral side,” and
“Length (sacrum lateral side”)

Implant body 1302 also includes a distal end region 1310 (which in this example is not the furthest distal extent of the
entire implant body) that is sized and configured for one or more of penetrating through bony tissue as the implant is
advanced or reducing the likelihood that the implant deviates from the intended trajectory. For example, distal end region
1310 is 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 configured to help penetrate or cut through bony tissue as the
implant is advanced. Additionally, end region 1310 has an optional concave curved configuration that can reduce the
likelihood that the implant deviates from its intended trajectory when being distally advanced during implantation. A
concave curved configuration (an example of which is shown in the top view of FIG. 11A) may be thought of as helping
self-center the implant across the Sl joint as the implant is being advanced. The degree of curvature may vary along the
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self-center the implant across the Sl joint as the implant is being advanced. The degree of curvature may vary along the
curve, as is shown in the example of FIG. 11A. The curve may be symmetrical about a long axis of the implant (even if the
degree of curvature varies), of the curve may be asymmetrical about a long axis of the implant (such as if the ilium 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 in this example has a tapered configuration, 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 is 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.

C O 8 patents justia.com/patent,

In this example, the sacrum and ilium 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, in a top view, may optionally be symmetrical
about a long axis of the implant body (such as is shown in the example in FIG. 11A), which may help maintaining the
implant trajectory. Distal end region 1310 also extends laterally across a central region of the implant, wherein the central
region is 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.

Implant distal region 1310 is an example of a front region of the implant that has at least one surface sized and
configured to at least help maintain the implant trajectory when implanted across the Sl 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 is 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 is an example of a front portion of implant body, at least a portion
of which is proximal relative to distal ends of the ilium lateral side and the sacrum lateral side, as shown in FIG. 11A.

Alternatively, any of the implant bodies may have sacrum and ilium portions that have distal ends with surfaces that are
configured to compress the Sl joint as the implant is advanced, such as by having larger diameter regions, or one or more
fins.

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, is laterally central or inward relative to lateral sides of the implant body, at least a portion of which is adapted or
intended to be disposed in the SI joint when implanted. A long axis of the implant body may pass through central portions
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intended to be disposed in the Sl 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 ilium 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 is
intended to be positioned across an Sl joint when the implant body is implanted. In this regard, the use of the phrases
ilium portion and sacrum portion herein refers generally to a lateral position of the portion relative to the central portion.
For some or any of the implant bodies herein, it is understood that there may be some degree of lateral overlap between
a central portion and at least one of the ilium portion and the sacrum portion. The phrase central portion or central
region herein can thus refer to a lateral position relative to ilium and sacrum lateral sides of the implant body.

C O B patents.justia.com,/patent;:

FIG. 12illustrates a proximal and top perspective view of implant 1200, which is sized and configured for implantation
across an Sl joint from the dorsal approaches described herein. Implant 1200 includes implant body 1202 that includes
ilium portion 1204 that is sized and configured for implanting into an ilium when the implant is implanted across a Sl joint
from the dorsal approach. Implant body 1202 also includes sacrum portion 1206 that is sized and configured for
implanting into a sacrum when the implant is implanted across the S| joint from the dorsal approach. Any relevant
description of FIGS. 11A and 11B may be incorporated by reference into the description of FIG. 12, such as the relative
proximal and distal directions. Ilium portion 1204 includes and defines an elongate ilium lumen therein (not labeled) that
extends from a distal opening to a proximal opening, which is sized and configured to receive 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 is sized and configured to receive therein a sacrum positioning guide. In this example,
sacrum portion 1206 extends further proximally than ilium portion 1204 with reference to the length direction, as shown
in FIG. 12. llium 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 in the
patient, which may mitigate a risk of damaging tissue distal to the desired implantation location across the Sl joint.
Implant body 1202 is also an example of an implant body with a parallelogram configuration that does not have four right
angles, and is generally rhomboid.

‘While an end view is not shown, implant body 1202 is an example of an implant body that has a wafer configuration, with
a height dimension that is 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 is 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 in
implant body 1202 are examples of lumens that have axes that are parallel with each other, which again includes slight
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Body 1202 is also an example of an implant body that has a quadrilateral configuration, and in this example has a
parallelogram configuration that does not include four right angles. For example, body 1202 is an example of an implant
body that has a rhomboid configuration, and may alternatively have a rhombus configuration, but in alternative
embodiments it may have other quadrilateral configurations (including rectangular, square, etc.).

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 FIG. 26.

Additional details of porous networks of interconnected struts may be found in published PCT application
W02021/108590A1, the disclosure of which is 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 of interconnected
struts may have and form a smooth outer surface, such as shown in the example in FIG. 12 (as opposed to struts or
beams with free ends that extend outward). Additionally, in some embodiments the porous network may have an
irregular configuration of struts, or it may have a regular pattern of struts, or a combination thereof. Itis 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 interconnected struts may be interconnected at connections or nodal
locations, which is described in more detail in, 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.

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.

FIG. 13 is a distal and top perspective view illustrating exemplary implant 1350, which, like others herein, is sized and
configured for implantation across an Sl joint from the dorsal approaches herein. Implant 1350 includes implant body
1352 that includes ilium portion 1354 that is sized and configured for implanting into an ilium when the implant is
implanted across an Sl joint from the dorsal approach. Implant body 1352 also includes a sacrum portion 1356 that is
sized and configured for implanting into a sacrum when the implant is implanted across the Sl joint from the dorsal
approach. Any relevant description of FIGS. 11A-12B may be incorporated by reference to the description of FIG. 13. llium
portion 1354 includes and defines an elongate ilium guide lumen 1358 that extends from a distal opening to a proximal
opening, and is sized and configured to receive therein and move relative to an ilium positioning guide (not shown).
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11A-14 may be incorporated by reference to the description of FIGS. 15A-15C. llium portion 1504 includes and defines an
elongate ilium lumen therein (not labeled) that extends from a distal opening 1501 to a proximal opening 1503, and is
sized and configured to receive therein 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 is 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. llium portion
1504 extends further distally than sacrum portion 1506, as shown, exemplary advantages of which are described herein.
Implant body 1502 is also an example of an implant body with a parallelogram configuration without right angles, and in
this example has a rhomboid configuration, exemplary benefits are described herein.

Implant body 1502 is an example of an implant body with a wafer configuration with a height dimension that is less than a
width dimension. As shown, and in this example, the sacrum lateral side and sacrum lumen have lengths that are greater
than corresponding lengths of the ilium lumen and ilium lateral side. The guide lumen axes in implant body 1502 are
examples of lumens that have axes (ilium lumen axis ILA; sacrum lumen axis SLA) that are parallel to each other (as
shown), which includes slight deviations from perfectly parallel. llium 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 perfectly parallel.

Implant body 1502 further includes inner frame 1513, which may include the same general or similar configuration as the
frame in the embodiment in FIGS. 12 and 13. In this regard, the entire disclosure of the frame from the embodiments in
FIGS. 12 and 13 is 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 FIG. 13) and oblique
or slanted connecting members (one of which is 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 is described in more detail herein,
and which extends generally laterally across implant body 1502, as shown.

Implant body 1502 is an example of an implant body comprising one or more porous network of interconnected struts, as
shown. Implant body 1502 includes a porous network of interconnected struts 1511 that in this embodiment extends
over and about a top implant body portion, a bottom implant portion, and lateral sides of the implant body. In this
embodiment, porous network of interconnected struts 1511 define larger cells or pores in the central region than in the
ilium and sacrum portions of the implant, as shown.

Implant body 1502 is an example of an implant body with a quadrilateral configuration. In this example, the quadrilateral
configuration does not include right angles, and is an example of an implant body with a rhomboid configuration. In
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angles, as shown, which may be rhomboid or rhombus shaped. Implant body 1602 is also an example of an implant body
with a wafer configuration that has a height dimension that is less than a width dimension. In this example, the sacrum
lumen and sacrum side have lengths that are greater than length of the ilium lumen and ilium 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 perfectly parallel. Elongate ilium lumen axis ILA and sacrum lumen axis SLA are also
parallel to a longitudinal (or long) axis LA of the implant body, as shown. As shown in 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 in this case it is 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 into 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.

c oG] patentsjustia.com/patent,

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 is the case with implant body 1602.

Implant body 1602 is an example of an implant body with a wafer configuration with a height dimension that is less than a
width dimension. As shown, and in this example, the sacrum side and sacrum lumen have lengths that are greater than
corresponding lengths of the ilium lumen and ilium side, respectively. The guide lumen axes in implant body 1602 are
examples of lumens that have axes (ilium lumen axis ILA; sacrum lumen axis SLA) that are parallel to each other (as
shown), which includes slight deviations from perfectly parallel. llilum 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 perfectly parallel.

Implant body 1602 is an example of an implant body with a general quadrilateral configuration. In this example, the
quadrilateral configuration does not include right angles, and is 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).

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

FIGS. 17A and 17B illustrate an exemplary distal end 1720 of an ilium portion of an implant body, features of which may
be incorporated into any of the distal ends of the ilium portions herein. FIG. 17B is a front end view, also showing the
ilium lumen. FIG. 17C illustrates an exemplary distal end 1707 of a sacrum portion of an implant body, features of which
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the implant is loaded onto the impactor and when the implant is impacted.

Channel 2982 includes an internal thread, which is configured to engage with the external thread on implant securing
member 5958 of the impactor to facilitate 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 if needed by pulling on the impactor.

FIGS. 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.

One aspect of the disclosure is related to methods of positioning an Sl joint stabilizing implant across a Sl joint from a
dorsal approach. In these methods, the Sl joint implant may be any of the Sl joint implants herein unless the method is
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 in FIG. 32A, and into an ilium of a subject. For example only, FIGS.
2A and 2B illustrate exemplary ilium guide 22, but other types of ilium guides may be positioned from a dorsal approach
into an ilium of the subject. FIG. 32A also illustrates a general region 1120 into which any of the ilium guides herein may
be started and advanced into an ilium to function as a guide for the Sl joint implant. The methods herein may include
engaging a guide interface member of the SI joint implant with a positioning guide to restrict movement of the implant
with respect to the positioning guide in at least one direction. For example only, FIGS. 1A and 1B illustrate ilium guide
interface member 18 of Sl joint implant 14, but other interface members herein may be engaged with any of the guides
herein to restrict movement of the Sl joint implant with respect to the positioning guide in at least one direction. The
methods may include, at a time subsequent to the engaging step, advancing the implant across the Sl joint while guiding
the implant with the positioning guide to implant the implant across the Sl joint. The methods further include removing
the positioning guide from the ilium and leaving the implant implanted across the S joint. The methods may include
advancing a positioning guide into an ilium between lateral and medial cortical walls of the ilium, descriptions and
locations of which are generally known and shown generally in FIGS. 32A and 32B. In these methads, engaging the
implant with an ilium 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 Sl joint.

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
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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 include
positioning a sacrum positioning guide into a sacrum before or after an ilium positioning guide is positioned in an ilium.

Methods herein may optionally include, prior to implanting the implant across the Sl 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 Sl joint while guiding the broach with the one or more positioning guide; and creating a space for the S joint implant
with the sharpened broach. These methods may include 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 herein and implanted
across the Sl joint.

Depending on the implant being implanted across the Sl joint, any of the methods herein may also include positioning a
second ilium positioning guide from a dorsal approach into the ilium of a subject. These examples may also include
engaging a second guide interface member of the implant with the second ilium positioning guide to further restrict
movement of the implant with respect to the second ilium positioning guide in at least one direction.

Depending on the implant being implanted across the Sl joint, any of the methods herein may optionally include
positioning first and second sacral positioning guides from a dorsal approach into the sacrum of a subject. These
examples may also include engaging first and second sacrum guide interface members of the implant with the first and
second sacrum positioning guides to further restrict movement of the implant with respect to the first and second sacrum
positioning guides in at least one direction.

Any of the individual methaod steps set forth herein may be combined with any other suitable method step or sequence of
steps, unless the disclosure herein indicates to the contrary.

As is described above, an aspect of this disclosure is related to methods of positioning a sacro-iliac (“SI”) joint stabilizing
implant across a Sl joint from a dorsal approach. An additional aspect of this disclosure is delivery tools that facilitate the
delivery of one or more guides into the ilium and/or sacrum, and the methods of delivering the one or more guides into
the ilium and/or sacrum. The disclosure that follows is related to those methods and delivery tools, and may be
incorporated into any of the other disclosure herein. For example, methods and delivery tools herein may include and be
adapted for advancing an elongate ilium positioning guide from a dorsal approach into an ilium of a subject, engaging an
ilium guide member of a SI joint stabilizing implant with the ilium positioning guide to restrict movement of the implant
with respect to the ilium positioning guide in at least one direction, advancing the implant across the Sl joint while guiding
the implant with the ilium positioning guide, and removing the ilium positioning guide from the ilium. The disclosure that
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the implant with the ilium positioning guide, and removing the ilium positioning guide from the ilium. The disclosure that
follows provides merely exemplary and illustrative additional steps that may be incorporated into any of these methods. It
is fully understood that these steps are illustrative, may be optional, and are not limiting the general methods set forth
herein. itis also fully understood that the order of one or more of the steps set forth herein may be changed. The method
steps that follow may refer to one or more delivery devices, examples of which are shown in FIG. 33 (e.g., impactor,
positioning template, pin guide, guide pins, trephines, etc.). It is understood that the names of these delivery devices are
not necessarily limiting, and they instead may be described or characterized by the one or functions they provide during
the procedure. For example, a guide pin may instead be considered more generally as a positioning guide or simply a
guide for the implant. A parallel pin guide herein may also be referred to as a pin guide herein.

Methods herein may include one or more steps to ensure a proper trajectory for the implant. The one or more
positioning guides (e.g., guide pins) herein may help facilitate the desired trajectory from the dorsal approach. Methods
herein may also include one or more steps to properly determine a starting point or location for the one or more
positioning guides. The methods herein may further include one or more steps to advance the positioning guides along a
proper trajectory, which may help maintain a desired or proper trajectory for the implant when advanced distally relative
to the positioning guide(s). Merely exemplary steps that may be performed to position one or more positioning guides
and advance an implant in a dorsal approach are set forth below, and are made in reference to FIGS. 34A-38.

A patient may be positioned in a prone position to facilitate the dorsal approach and dorsal entry. Radiograph imaging
may be performed to obtain an A/P (anteroposterior) view of the Sl joint region, as shown in FIG. 34A. The inferior joint
aspect of the Sl joint may be localized. A visual marking may be made on the skin (e.g., with a marker), optionally about 1
cm proximal to the end of the joint, which can generally indicate an implant insertion location, such as shown in FIG. 34B
A second visual skin marking may be made, which may be 3 cm long or about 3 ¢cm long, in line with the Sl joint bifurcating
the transverse skin mark, such as shown in FIG. 34B. A skin incision may then be made along the second visual skin
marking An inlet oblique view may then be obtained, which may provide a view of the inferior limb of the articular joint,
such as shown in FIG. 34C. A positioning template, such as the example shown in FIG. 33, may be placed in line with the
transverse skin visual marking, and as represented in the view of FIG. 34D. It is of note that the methods herein may use
only one positioning guide (e.g., pin), and the methods herein that use three are exemplary. The center hole or aperture
in the positioning template may be positioned over the Sl joint. The positioning template may be used to properly position
one or more guide pins at one or more desired entry or starting point locations, and is illustrated in place in FIG. 34E (to
illustrate the position relative to the view that is shown). Any of the methods herein may further include positioning a
guide pin through the positioning template into the llium, optionally through an ilium aperture in the template, which may
be one or one, two, or three apertures in the template. The guide pin may have a sharpened distal end to help advance
the guide pin. A sharp ilium guide pin may be replaced with a blunt ilium pin. The methods herein may further include
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be one or one, two, or three apertures in the template. The guide pin may have a sharpened distal end to help advance
the guide pin. A sharp ilium guide pin may be replaced with a blunt ilium pin. The methods herein may further include
aligning the pin, optionally in the inlet oblique view, so that it is parallel to the inferior aspect of the Sl joint. The pin may
be seated in the ilium and advanced, optionally 1 cm or about 1 ¢m. A lateral view may then be obtained, such as in FIG.
34F, and the ilium guide pin may be advanced, such as, for example only, 4 cm or about 4 cm.

The following steps are understood to be optional, and not all steps may need to be performed depending on the implant
and the particulars of the procedure. For example, one or all of the following steps may not be performed if the method
does not utilize more than a single guide pin (e.g., an ilium guide pin). The description that follows is made in reference to
FIGS. 35A-35C, but it is fully understood that one or more of these steps may occur in combination with one or more of
the steps described with respect to FIGS. 34A-34F. The methods may further include obtaining an Inlet Oblique View, and
the positioning template may be removed from the patient. A pin guide, an example of which is shown in FIG. 33 and
labeled parallel pin guide (which can also be seen in FIGS. 35A-35C), may be advanced over the guide pin that is in the
ilium. In the example in FIG. 33, the longer of the tubes of the pin guide may be advanced over the ilium pin, which can be
seen in FIG. 35A. The methods herein may include advancing a guide pin (such as a stepped guide pin) into the sacrum
through a sacrum guide tube of the pin guide, which can be seen in the view of FIG. 35A. The methods herein may include
preparing a hole in the joint through a central lumen of the parallel pin guide, such as by drilling with a trephine through
the center hole to a stop, such as into the joint approximately 30 mm, which can be seen in FIG. 35B. A broach may be
used instead of a drill, for example, and it is understood that any of the methods herein may be performed completely
without electrical power (e.g., without power tools). If a trephine is used, the trephine may be removed, a guide pin may
be advanced through the central lumen of the pin guide. Performing this optional step may help prevent the pin guide
from rotating while placing a sacral trephine. The optional sacral guide pin may be removed and a hole may be prepared
in the sacrum, such as by drilling into the sacrum with the trephine, such as about 30 mm, and example of which can be
seen in FIG. 35C. The methods herein may include removing an optional sacral trephine and placing a blunt pin in the
sacrum through the sacrum tube of the pin guide (not shown). The pin guide may be removed, and a central guide pin, if
utilized, may be removed. A hole may optionally be prepared in the ilium, such as by drilling with a trephine over the iliac
pin, such as up a line (e.g., 30 cm) on the trephine. A broach may alternatively be used without power to prepare an ilium
hole. A trephine may be removed from the ilium, and in this merely exemplary embodiment, iliac and sacral guide pins
are left behind in the patient to help guide the implant during implantation. It is again noted that any of the methods
herein may utilize only one positioning guide (e.g., one guide pin), such as an ilium positioning guide.

With specific but not limiting reference to exemplary implant 1300 from FIGS. 11A and 11B, the implant may then be
engaged with the guides (e.g., pins) by advancing the lumens 1305 and 1307 over the respective guide pins. The ilium
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provide an added advantage of not risking distal advancement beyond a desired location, which may reduce the risk of
damaging sensitive tissue.

The disclosure that follows provides additional and exemplary methods and steps that may be included when preparing
for the implantation and implanting any of the Sl joint implants herein from a dorsal approach. The disclosure that follows
describes a merely exemplary method, not all steps of which are necessarily required (and the order of some steps may
be changed), and refers generally to FIGS. 40-55B. Suitable method steps below may, however, be incorporated into
alternative methods described herein, and vice versa. An exemplary method of placing a plurality of guide pins may
include, in an inlet oblique view such as is shown in FIG. 40, optionally placing a needle in the Sl joint, as may occur in an
Sl joint injection. The method may optionally include injecting a contrast media such as Omnipaque with the needle to
ensure the needle is in the Sl joint, which can be viewed in, for example, an inlet oblique view and/or a lateral view as
shown in FIGS. 41A and 41B. As shown in the radiographic view of FIG. 42A, the method may include placing an exchange
pin along the skin over the sacral promontory. The method may include creating a linear skin marking along the exchange
pin, as shown in FIG. 42B. Additional skin markings may be made on either side of the Sl joint, such as about 2 cm on
either side of the Sl joint, which may be used for creating an incision, which is described below. The method may include
removing the back end of the needle, including the luer lock, and placing a Jamshidi™ needle over the needle, as
represented in FIG. 43. The method may include removing the original needle and replacing it with a nitinol wire through
the Jamshidi™ needle and into the Sl joint. The Jamshidi™ may then be remaoved, leaving the nitinol wire in the Sl joint, as
shown in FIG. 44.

The method may also include making an incision along the linear marking between the additional markings that were
made on either side of the Sl joint, such as an incision about 4 cm in total length (e.g., 2 cm on either side of the joint). The
method may also include placing a pin guide over the nitinol wire. Exemplary pin guides are shown in FIGS. 33 and 45,
both of which are examples of pin guides that include a plurality of tubes or channels as shown, and are also examples of
pin guides that include three tubes, channels, or lumens. In an exemplary method, the center of three channels may be
placed over the nitinol wire, which is shown in FIG. 46A and the radiographic image of FIG. 46B. Pin guide adjustment may
be made under radiographic imaging such as fluoroscopy to obtain the appropriate pin guide positioning. The exemplary
pin guide shown in FIG. 45 includes actuators that in this example include knobs that can individually be tightened against
one of the three channels or tubes to prevent them from moving axially relative to the pin guide main body. Releasing the
engagement can be performed to allow any of the tubes to be individually moved axially relative to the main body, after
which time their relative axial positions can again be fixed by rotating the knobs until the threaded element engages the
particular tube/channel. A variety of alternative mechanisms to both maintain axial position in a first configuration yet
allow for axial movement in a second configuration may also be used. As used herein, any of the pin guide tubes may also
be referred to herein as pin guide channels, both of which are understood to define a pin guide lumen therethrough.
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allow for axial movement in a second configuration may also be used. As used herein, any of the pin guide tubes may also
be referred to herein as pin guide channels, both of which are understood to define a pin guide lumen therethrough.

The method may also include placing a sacral tube of the pin guide down to sacral bone. The sacral-side knob may then
be tightened to secure the sacral tube of the pin guide on the sacrum. The method may include placing a pin (e.g., a 3.2
mm pin) through the sacral tube of the pin guide through sacral cortex, but not to depth. The pin may be positioned
through the sacral cortex with a mallet, for example, as is shown in FIG. 47.

The method may also include distally advancing an ilium tube of the pin guide down and into contact with iliac bone,
which may be performed before or after the sacral tube is advanced distally to sacral bone. The ilium-side knob on the pin
guide may then be tightened to secure the ilium tube of the pin guide on the ilium. The method may include placing a pin
(e.g., a 3.2 mm pin) through the ilium tube of the pin guide through ilial cortex, but not to depth, which may be performed
before or after the sacrum pin is advanced through sacral cortex. The ilium pin may be positioned through the ilial cortex
with a mallet, for example, as shown in FIG. 48A and the radiographic image of FIG. 48B. At this exemplary embodiment,
guide pins are positioned in both the sacrum and ilium (which may be positioned therein in either order).

The method may include providing or taking a lateral image, as shown in FIGS. 49A and 498, and distally driving the
sacrum and ilium pins (in either order, or only one pin if the procedure utilizes only a single pin) to depth in the lateral
view. The method may preferably include not distally advancing the guide pins passed the alar line, as shown. At this time,
the elongate guiding wire (e.g., nitinol wire) may be removed from the optionally center channel of the pin guide.

Ahole may optionally then be drilled through a center channel of the pin guide, as shown in FIG. 50. The pin guide may
then be removed from the patient, leaving the ilium and sacrum pins in place in the ilium and sacrum, respectively. llium
and sacrum bone may then be cut or removed using a cutting instrument such as a trephine placed over the ilium and
sacrum pins, as shown in FIG. 51. Preferably only cortex bone is cut with the cutting instrument.

With guide pins in place in the ilium and sacrum, the Sl joint implant can be engaged with the guide pins, details of which
are described herein, an exemplary step of which is shown in the radiographic image of FIG. 52. The implant is then
impacted to depth (e.g., using an impactor such as shown in FIG. 33 or other similar impactor) across the Sl joint while
being guided by the guide pins, as shown in FIGS. 53A and 53B, and additional details of which are set forth above. After
the implant is delivered to the desired position across the Sl joint, the impactor and the guide pins may then be removed,
which is shown in FIG. 54 when the guide pins are being removed. An additional lateral view (FIG. 55A) and an outlet view
(FIG. 55B) may be obtained to visualize the implant position across the joint.

This exemplary method includes implanting an Sl joint implant that comprises larger and fewer fenestrations than the
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As shown in FIG. 59D, distal region 5902 includes body 5950 that has, in this embodiment, a wafer configuration. Distal
body 5950 has a distal face or surface 5959 with a configuration that is complimentary to the proximal end of the implant,
as can be seen in FIG. 59C. The complimentary shaping helps the distal end of the impactor make contact with much or all
of the proximal end of the implant, which provides an efficient transfer of the distally directed force from the impactor to
the implant.

Distal portion 5950 includes an ilium portion 5954 that extends further distally than sacrum portion 5956, the general
configuration of which, again, is complimentary to the proximal end of the implant, where the implant sacrum portion
extends further proximally than the implant ilium portion (at least in this embodiment). llium portion 5954 includes ilium
lumen 5955 that is sized and configured to receive therethrough the ilium pin (e.g., pin 5860), and sacrum portion 5956
includes sacrum lumen 5957 that is sized and configured to receive therethrough the sacrum pin (e.g., pin 5830). Impactor
5900 also includes an implant securing member 5958, which in this embodiment can have a threaded distal end that is
configured to mate with an internal thread in the channel in the proximal end of the implant (e.g., FIG. 29). When implant
securing member 5958 is secured to the implant via the threaded engagement, the implant can be moved by moving the
impactor, which allows the implant to be removed from the patient if needed, or if the implant position needs to be
adjusted. Implant securing member 5958 is in operational communication with implant control actuator 5970 in the
proximal region 5904 of impactor 5900. In this embodiment implant control actuator 5970 is a rotatable member that can
be rotated by the user to cause rotation of implant securing member 5958. Other mechanisms can be used to secure the
impactor to the implant. The distal end of the impactor also includes a plurality of protrusions or fingers 5960, at least a
first of which is on a first lateral half of distal region 5950 and a second of which is on a second lateral half of distal region
5950. The fingers on either side of the implant can help prevent rotational movement of the implant relative to the
impactor as the impactor is used to distally advance the implant.

In use, and before the implant is implanted, the impactor may optionally be used to first deliver a cutting device such a
broach to create a space where the implant will be implanted. A broach in this example may have a configuration that
approximate the shape of the implant and/or has a proximal end that is complimentary to the distal face 5959 of the
impactor. The broach can first be secured to the impactor, such as by engaging threads on securing member 5958 with
internal threads in a channel in the proximal end of the broach. The broach and impactor assembly can then be advanced
over the two pins, with the ilium pin passing through ilium lumen 5955 and the sacrum pin passing through sacrum
lumen 5957. The broach can be impacted to near the ends of the pins. A broach (if used) and impactor can then be
retracted proximally to remove the broach from the patient. The optional broach can then be removed from the
impactor.
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The implant can then be loaded onto the distal end of the impactor and secured to the impactor, such as with the
threaded engagement between the two, examples of which are described herein. This allows the axial position of the
implant to be controlled by axially moving the impactor. Loading the implant also comprises aligning the plurality of
fingers (e.g., fingers 5960) with the recesses in the proximal end of the implant, examples of which are described herein
with respect to FIGS. 29-31. The lumens of the impactor are now also aligned with implant lumens (if the implant has one
or more lumens).

The implant (and impactor secured to the implant) is then advanced onto the proximal ends of the pins, and the implant-
impactor assembly is slid distally over the pins. The pins will also extend into the two lumens of the impactor. The implant
is then impacted with a distally directed force (e.g., with a mallet) to distally advance the implant. One option is to use
imaging (e.g., fluoro imaging) and impact the implant to the desired depth while viewing the image (e.g., lateral view with
fluoro). Alternatively (or additionally), a sacral impactor depth gauge can be used, which can be used to impactto a
positive stop when using the sacral impactor depth gauge, an example of which is shown in FIG. 60 as depth gauge 6000.
Depth gauge 6000 can be secured to the impactor, as shown in FIG. 60, and the implant can be impacted until the
proximal end of sacral impactor depth gauge 6000 is aligned with marking 5907 on the impactor. The impactor will be
advanced relative to the depth gauge when impacted. Other visual markings can be used to provide a visual indication
that the impact has been sufficiently impacted.

FIG. 1A illustrates a lateral model view showing an implant implanted across an Sl joint, and still secured to impactor
5900. FIG. 61B illustrates a model view of implant 6100 implanted across SI joint 6110, with a portion of implant 6100
implanted in the ilium and a portion in the sacrum. Pins 5860 and 5830 are shown, as is exemplary impactor 5900.

When the implant is in the desired position, the implant can be disengaged from the impactor, such as by rotating
actuator 5970, which disengages the threaded engagement.

FIGS. 63A-63C illustrate an exemplary pin removal device 6300 that is adapted to be used in combination with impactor
5900 (or other impactors) to remove the ilium and sacrum pins. After the implant has been implanted, the pins remain
extending through the lumens of the impactor (only one pin is shown in FIGS. 63A-63C). To remove the pins, pin removal
device 6300 can be placed over a pin and set on first and second impactor bosses 5999a¢ and 5999b, as shown in FIGS.
63-63C. As handles 6302 and 6304 of removal device 6300 are squeezed together, the pin is retracted proximally relative
to the impactor until it has been removed from the bone and out of the patient. The mechanism may be similar to or the
same as that found in wood clamps, such as the Irwin® QUICK-GRIP® clamp, the entire disclosure of which is
incorporated by reference herein. Both pins can be removed from the bone in this manner, leaving the implant implanted
in the S joint.

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



FRABDSNIFFR

POTENTIAL RECORDS:

Grand Haven, Ml e 49417 « 443 858 7392p  fraudsniffr.com e claim.fraudsniffr.com



