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SYSTEMS FOR AND METHODS OF 
PREPARING A SACROILIAC JOINT FOR 

FUSION 

TECHNICAL FIELD 
[ 0008 ] Aspects of the present disclosure relate to medical 
apparatus and methods . More specifically , the present dis 
closure relates to devices and methods for preparing a 
sacroiliac joint for fusion . CROSS REFERENCE TO RELATED 

APPLICATIONS 

[ 0001 ] The present application is a continuation of U . S . 
patent application Ser . No . 14 / 514 , 221 filed Oct . 14 , 2014 
( “ the ' 221 application ” ) . 
0002 ] The ' 221 application claims priority under 35 U . S . 
C . $ 119 to U . S . Provisional Patent Application 61 / 891 , 330 , 
which was filed Oct . 15 , 2013 , entitled “ SYSTEMS FOR 
AND METHODS OF FUSING A SACROILIAC JOINT , " 
and is hereby incorporated by reference in its entirety into 
the present application . 

[ 0003 ] The ' 221 application also claims priority under 35 
U . S . C . $ 119 to U . S . Provisional Patent Application 61 / 891 , 
345 , which was filed Oct . 15 , 2013 , entitled “ SYSTEMS 
FOR AND METHODS OF FUSING A SACROILIAC 
JOINT , ” and is hereby incorporated by reference in its 
entirety into the present application . 
[ 0004 ] The ' 221 application also claims priority under 35 
U . S . C . § 119 to U . S . Provisional Patent Application 61 / 912 , 
494 , which was filed Dec . 5 , 2013 , entitled “ SYSTEMS 
FOR AND METHODS OF FUSING A SACROILIAC 
JOINT , ” and is hereby incorporated by reference in its 
entirety into the present application . 
[ 0005 ] The ' 221 application also claims priority under 35 
U . S . C . $ 119 to U . S . Provisional Patent Application 61 / 914 , 
409 , which was filed Dec . 11 , 2013 , entitled “ SYSTEMS 
FOR AND METHODS OF FUSING A SACROILIAC 
JOINT , ” and is hereby incorporated by reference in its 
entirety into the present application . 
[ 0006 ] The ' 221 application also claims priority under 35 
U . S . C . $ 119 to U . S . Provisional Patent Application 61 / 954 , 
594 , which was filed Mar . 17 , 2014 , entitled “ SYSTEMS 
AND METHODS FOR FUSING A SACROILIAC JOINT 
AND ANCHORING AN ORTHOPEDIC APPLIANCE , ” 
and is hereby incorporated by reference in its entirety into 
the present application . 

[ 0007 ] The ' 221 application is also a continuation - in - part 
( “ CIP ” ) application of , and claims priority to , U . S . patent 
application Ser . No . 14 / 447 , 612 ( “ the ' 612 application ” ) , 
which was filed Jul . 31 , 2014 , entitled “ SYSTEMS FOR 
AND METHODS OF FUSING A SACROILIAC JOINT . ” 
The ' 612 application claims priority under 35 U . S . C . $ 119 
to : 1 ) U . S . Provisional Patent Application 61 / 979 , 857 , 
which was filed Apr . 15 , 2014 , entitled “ SACROILIAC 
JOINT IMPLANT ” , 2 ) U . S . provisional application 61 / 955 , 
126 , which was filed Mar . 18 , 2014 , entitled “ SACROILIAC 
JOINT IMPLANT ” , 3 ) U . S . Provisional Patent Application 
61 / 914 , 409 , which was filed Dec . 11 , 2013 , entitled “ SYS 
TEMS FOR AND METHODS OF FUSING A SACRO 
ILIAC JOINT ” , and 4 ) U . S . Provisional Patent Application 
61 / 860 , 185 , which was filed Jul . 30 , 2013 , entitled “ SYS 
TEMS FOR AND METHODS OF FUSING A SACRO 
ILIAC JOINT " . The ' 612 application and all Provisional 
Patent Applications in which it claims priority to are hereby 
incorporated by reference in their entireties into the present 
application . 

BACKGROUND 
[ 0009 ] The sacroiliac joint is the joint between the sacrum 
and the ilium of the pelvis , which are joined by ligaments . 
In humans , the sacrum supports the spine and is supported 
in turn by an ilium on each side . The sacroiliac joint is a 
synovial joint with articular cartilage and irregular eleva 
tions and depressions that produce interlocking of the two 
bones . 
[ 0010 ] Pain associated with the sacroiliac joint can be 
caused by traumatic fracture dislocation of the pelvis , degen 
erative arthritis , sacroiliitis an inflammation or degenerative 
condition of the sacroiliac joint , osteitis condensans ilii , or 
other degenerative conditions of the sacroiliac joint . Cur 
rently , sacroiliac joint fusion is most commonly advocated 
as a surgical treatment for these conditions . Fusion of the 
sacroiliac joint can be accomplished by several different 
conventional methods encompassing an anterior approach , a 
posterior approach , and a lateral approach with or without 
percutaneous screw or other type implant fixation . However , 
while each of these methods has been utilized for fixation 
and fusion of the sacroiliac joint over the past several 
decades , substantial problems with respect to the fixation 
and fusion of the sacroiliac joint remain unresolved . 
[ 0011 ] A significant problem with certain conventional 
methods for fixation and fusion of the sacroiliac joint 
including the anterior approach , posterior approach , or lat 
eral approach may be that the surgeon has to make a 
substantial incision in the skin and tissues for direct access 
to the sacroiliac joint involved . These invasive approaches 
allow the sacroiliac joint to be seen and touched directly by 
the surgeon . Often referred to as an “ open surgery ” , these 
procedures have the attendant disadvantages of requiring 
general anesthesia and can involve increased operative time , 
hospitalization , pain , and recovery time due to the extensive 
soft tissue damage resulting from the open surgery . 
[ 0012 ] A danger to open surgery using the anterior 
approach can be damage to the L5 nerve root , which lies 
approximately two centimeters medial to the sacroiliac joint 
or damage to the major blood vessels . Additionally and as 
seen in FIG . 1 , which depicts a conventional fusion proce 
dure ( immobilization of the articular surfaces of the sacro 
iliac joint in relation to one another ) on a sacroiliac joint 1 , 
one or more screws or implants 2 are implanted transversely 
across the articular surfaces 3 and through the sacrum 4 and 
the ilium bones 5 . That is , the joint 1 is immobilized by 
placement of a fusion device 2 transverse to or across a plane 
defined by articular surfaces 3 of the sacroiliac joint space . 
[ 0013 ] Use of trans - sacroiliac and Si pedicle - iliac bone 
implants can also involve the risk of damage to the lum 
bosacral neurovascular elements . Damage to the lum 
bosacral neurovascular elements as well as delayed union or 
non - union of the sacroiliac joint by use of these procedures 
may require revision surgery to remove all or a portion of the 
implants or repeat surgery as to these complications . 
[ 0014 ] Another significant problem with conventional 
procedures utilizing minimally invasive small opening pro 
cedures can be that the procedures are technically difficult , 
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AND ANCHORING AN ORTHOPEDIC APPLIANCE ; and 
Ser . No . 14 / 447 , 612 , filed Jul . 31 , 2014 , entitled SYSTEMS 
FOR AND METHODS OF FUSING A SACROILIAC 
JOINT . All of application Ser . Nos . 12 / 998 , 712 , 13 / 236 , 411 , 
13 / 475 , 695 , 13 / 945 , 053 , 13 / 946 , 790 , 14 / 216 , 975 , and 
14 / 447 , 612 are herein incorporated by reference in their 
entirety . In certain instances , it may be desirable to prepare 
the surfaces of the sacroiliac joint prior to implantation of 
the fusion device , e . g . , the intra - articular or extra - articular 
surfaces . While surgical preparation tools may exist for 
procedures in other areas of the body , tools for preparing the 
sacroiliac joint for fusion are lacking . Thus , the systems and 
methods discussed herein address the challenges in prepar 
ing the sacroiliac joint for fixation and fusion . 

requiring biplanar fluoroscopy of the articular surfaces of the 
sacroiliac joint and extensive surgical training and experi 
ence . Despite the level of surgical training and experience , 
there is a substantial incidence of damage to the lumbosacral 
neurovascular elements . Additionally , sacral anomalies can 
further lead to mal - placement of implants leading to damage 
of surrounding structures . Additionally , these procedures are 
often performed without fusion of the sacroiliac joint , which 
does not remove the degenerative joint surface and thereby 
does not address the degenerative condition of the sacroiliac 
joint , which may lead to continued or recurrent sacroiliac 
joint pain . 
[ 0015 ] Another significant problem with conventional 
procedures can be the utilization of multiple trans - sacroiliac 
elongate implants , which do not include a threaded surface . 
This approach requires the creation of trans - sacroiliac bores 
in the pelvis and nearby sacral foramen , which can be of 
relatively large dimension and which are subsequently 
broached with instruments , which can result in bone being 
impacted into the pelvis and neuroforamen . 
[ 0016 ] The creation of the trans - sacroiliac bores and sub 
sequent broaching of the bores requires a guide pin , which 
may be inadvertently advanced into the pelvis or sacral 
foramen , resulting in damage to other structures . Addition - 
ally , producing the trans - sacroiliac bores , broaching , or 
placement of the elongate implants may result in damage to 
the lumbosacral neurovascular elements , as above dis 
cussed . Additionally , there may be no actual fusion of the 
articular portion of the sacroiliac joint , which may result in 
continued or recurrent pain requiring additional surgery . 
[ 0017 ] Another substantial problem with conventional 
procedures can be that placement of posterior extra - articular 
distracting fusion implants and bone grafts may be inad 
equate with respect to removal of the articular surface or 
preparation of cortical bone , the implant structure and fixa 
tion of the sacroiliac joint . The conventional procedures may 
not remove sufficient amounts of the articular surfaces or 
cortical surfaces of the sacroiliac joint to relieve pain in the 
sacroiliac joint . The conventional implant structures may 
have insufficient or avoid engagement with the articular 
surfaces or cortical bone of the sacroiliac joint for adequate 
fixation or fusion . The failure to sufficiently stabilize and 
fuse the sacroiliac joint with the conventional implant struc 
tures and methods may result in a failure to relieve the 
condition of sacroiliac joint being treated . Additionally , 
conventional methods of driving apart a sacrum and ilium 
may lead to mal - alignment of the sacroiliac joint and 
increased pain . 
[ 0018 ] Improvements to sacroiliac joint fusion involve 
systems and methods for non - transverse delivery of an 
implant into the sacroiliac joint are described in U . S . patent 
applications : Ser . No . 12 / 998 , 712 , filed May 23 , 2011 
entitled SACROILIAC JOINT FIXATION FUSION SYS 
TEM ; Ser . No . 13 / 236 , 411 , filed Sep . 19 , 2011 entitled 
SYSTEMS FOR AND METHODS OF FUSING A SAC 
ROILIAC JOINT ; and Ser . No . 13 / 475 , 695 , filed May 18 , 
2012 , entitled SYSTEMS FOR AND METHODS OF FUS 
ING A SACROILIAC JOINT ; and Ser . No . 13 / 945 , 053 , filed 
Jul . 18 , 2013 , entitled SYSTEMS FOR AND METHODS 
OF FUSING ASACROILIAC JOINT ; and Ser . No . 13 / 946 , 
790 , filed July 19 , 2013 , entitled SYSTEMS FOR AND 
METHODS OF FUSING A SACROILIAC JOINT ; and Ser . 
No . 14 / 216 , 975 , filed Mar . 17 , 2014 , entitled SYSTEMS 
AND METHODS FOR FUSING A SACROILIAC JOINT 

SUMMARY 
[ 0019 ] One implementation of the present disclosure may 
take the form of a surgical preparation tool for preparing a 
sacroiliac joint having a sacrum and an ilium for a surgical 
procedure . In one embodiment , the tool may include a trial 
tool assembly and a cutting tool . 
[ 0020 ] The trial tool assembly may include an implant trial 
at a distal end of the trial tool assembly and a trial shaft 
coupled to and extending proximally from the implant trial . 
The implant trial may include a body comprising a first 
length extending along a longitudinal axis from a proximal 
to a distal end , a top surface , a bottom surface generally 
opposite the top surface , a first side surface , and a second 
side surface generally opposite the first side surface . The 
implant trial may be configured to be delivered non - trans 
versely into the sacroiliac joint such that the first top and first 
bottom surfaces oppose either the sacrum or the ilium . 
[ 0021 ] The cutting tool of the surgical preparation tool 
may be configured to releasably and slidably couple with the 
trial tool assembly . The cutting tool may include a first 
cutting element at a distal end of the cutting tool and a 
cutting shaft extending proximally from the cutting element . 
The first cutting element may include a second length 
extending from a proximal to a distal end . The trial tool 
assembly is configured to guide the cutting tool during 
distal - proximal translation such that as the first cutting 
element distally advances relative to the implant trial , at 
least a portion of the first cutting element extends generally 
over and perpendicularly outward from the first side surface 
of the body of the implant trial . 
10022 ] Another implementation of the present disclosure 
may take the form of a surgical preparation tool for prepar 
ing a sacroiliac joint having a sacrum and an ilium for a 
surgical procedure . In one embodiment , the tool may include 
a trial tool assembly and a drill guide assembly . 
[ 0023 ] The trial tool assembly may include an implant trial 
at a distal end of the trial tool assembly and a trial shaft 
coupled to and extending proximally from the implant trial . 
The implant trial may include a body comprising a first 
length extending along a longitudinal axis from a proximal 
to a distal end , a first top surface , a first bottom surface 
generally opposite the first top surface , and a thickness 
defined between the first top and first bottom surfaces . The 
implant trial may be configured to be delivered non - trans 
versely into the sacroiliac joint such that the first top and first 
bottom surfaces oppose either the sacrum or the ilium . 
[ 0024 ] The drill guide assembly may be configured to 
releasably and slidably couple with the trial tool assembly . 
The drill guide assembly may include a drill guide at a distal 
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end of the cutting guide and a drill guide shaft extending 
proximally from the drill guide . The drill guide may include 
a first passageway that is configured to guide a drill bit 
during distal - proximal translation of the drill bit relative to 
the drill guide assembly . The trial tool assembly may be 
configured to guide the drill guide assembly during distal 
proximal translation such that as the drill guide distally 
advances relative to the implant trial , the drill guide is 
positioned in an orientation to deliver the drill bit generally 
over at least a portion of the first top surface of the body of 
the implant trial . 
[ 0025 ] Yet another implementation of the present disclo 
sure may take the form of a method of surgically preparing 
a sacroiliac joint having a sacrum and an ilium for a surgical 
fusion procedure . 
[ 0026 ] In one embodiment , the method may include 
approaching a sacroiliac joint space with a joint preparation 
tool that may include an implant trial assembly and a cutting 
tool . The implant trial assembly may include an implant trial 
at a distal end of the joint preparation tool and an implant 
trial shaft extending proximally from the implant trial . The 
implant trial may include a length extending from a proxi 
mal end to a distal end of the implant trial , a first top surface , 
and a first bottom surface generally opposite the first top 
surface . The cutting tool may be configured to releasably 
and slidably couple with the trial tool assembly . The cutting 
tool may include a cutting element at a distal end of the 
cutting tool and a cutting shaft extending proximally from 
the cutting element . The cutting element may include a 
second length extending from a proximal to a distal end , 
wherein the trial tool assembly is configured to guide the 
cutting tool during distal - proximal translation . 
[ 0027 ] The method may also include delivering a portion 
of the implant trial non - transversely into the sacroiliac joint 
space . The implant trial may be oriented in the sacroiliac 
joint space such that the first top and bottom surfaces are 
generally coplanar with a joint plane of the sacroiliac joint 
space . 
[ 0028 ] The method may further include causing the cut 
ting tool to be distally driven relative to the trial tool 
assembly such that the cutting element makes a cut extend 
ing into the sacrum or the ilium . 
[ 0029 ] Another implementation of the present disclosure 
may take the form of a surgical system for preparing a 
sacroiliac joint having a sacrum and an ilium for a surgical 
procedure . In one embodiment , the system may include a 
joint preparation tool and a first anchoring arm . 
[ 0030 ] The joint preparation tool may include a rasping 
head at a distal end of the joint preparation tool , a shaft 
extending proximally from the rasping head , and a longitu 
dinal axis extending from a proximal to a distal end of the 
joint preparation tool . The rasping head may include a length 
extending from a distal to a proximal end of the rasping 
head , a top surface , and a bottom surface opposite the top 
surface . 
[ 0031 ] The first anchoring arm may include a proximal 
end and a distal end , where the distal end of the first 
anchoring arm may be configured to engage a proximal end 
of an anchor element , the first anchoring arm may be 
operably coupled to the joint preparation tool in an arrange 
ment such that a longitudinal axis of the anchor element is 
generally transversely aligned with the longitudinal axis of 
the joint preparation tool when the distal end of the first 
anchoring arm is engaged with the proximal end of the 

anchor element , wherein the first anchoring arm is config 
ured to deliver the anchor element across the sacroiliac joint 
according to the arrangement . 
[ 0032 ] Another implementation of the present disclosure 
may take the form of a surgical preparation tool for prepar 
ing a sacroiliac joint having a sacrum and an ilium for a 
surgical procedure . In one embodiment , the tool may include 
a trial tool assembly and a cutting tool assembly . 
[ 0033 ] The trial tool assembly may include an implant trial 
at a distal end of the trial tool assembly and a trial shaft 
coupled to and extending proximally from the implant trial . 
The implant trial may include a body comprising a first 
length extending along a longitudinal axis from a proximal 
to a distal end , a first top surface , a first bottom surface 
generally opposite the first top surface , and a thickness 
defined between the first top and first bottom surfaces . The 
implant trial may be configured to be delivered non - trans 
versely into the sacroiliac joint such that the first top and first 
bottom surfaces oppose either the sacrum or the ilium . 
[ 0034 ] The cutting tool may be configured to releasably 
and slidably couple with the trial tool assembly . The cutting 
tool may include a cutting element at a distal end of the 
cutting tool and a cutting shaft extending proximally from 
the cutting element . The cutting element may include a 
second length extending from a proximal to a distal end . The 
trial tool assembly may be configured to guide the cutting 
tool during distal - proximal translation such that as the 
cutting element distally advances relative to the implant 
trial , at least a portion of the cutting element extends 
generally over and perpendicularly outward from the first 
top surface of the body of the implant trial . 
[ 0035 ] While multiple embodiments are disclosed , still 
other embodiments of the present disclosure will become 
apparent to those skilled in the art from the following 
detailed description , which shows and describes illustrative 
embodiments of the disclosure . As will be realized , the 
various embodiments of the present disclosure are capable 
of modifications in various aspects , all without departing 
from the spirit and scope of the present disclosure . Accord 
ingly , the drawings and detailed description are to be 
regarded as illustrative in nature and not restrictive . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0036 ] FIG . 1 is an anterior view of the pelvic region and 
a conventional method and device for stabilizing the sacro 
iliac joint . 
( 0037 ] FIG . 2A is an isometric view of a first embodiment 
of a system for fusing a sacroiliac joint . 
[ 0038 ] FIG . 2B is the same view as FIG . 2A , except the 
delivery tool and implant assembly are decoupled from each 
other . 
100391 . FIG . 3 is the same view as FIG . 2A , except the 
system is exploded to better illustrate its components . 
[ 0040 ] FIG . 4 is a posterior - inferior view of a sacroiliac 
joint with a patient body shown in broken line . 
10041 ] FIG . 5 is a close - up view of the implant and anchor 
element in the sacroiliac joint . 
( 0042 ] FIG . 6 is an isometric view of a first embodiment 
of a joint preparation tool . 
[ 0043 ] FIG . 7 is an exploded side view of the first embodi 
ment of the joint preparation tool . 
( 0044 ) FIG . 8 is an isometric and cross - sectional view of 
the first embodiment of the joint preparation tool . 
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[ 0045 ] FIGS . 9A - 9B are isometric views of a cutting 
element at a distal end of the tooling head . 
[ 0046 ] FIG . 10 is an isometric view of the proximal edge 
of the cutting element . 
[ 0047 ] FIG . 11 is an isometric view of a tooling head with 
a closed distal end and an opened proximal end . 
[ 0048 ] FIG . 12 is an isometric and cross - sectional view of 
the tooling head of FIG . 11 . 
[ 0049 ] FIG . 13 is a side view of a tooling head with a pair 
of cutting elements opposite each other 
[ 0050 ] FIG . 14A is a side view of the shaft of the tooling 
head and possible modifications . 
[ 0051 ] FIG . 14B is a close - up side view of the distal end 
of the tooling head of FIG . 14A . 
[ 0052 ] FIG . 15A is an isometric view of a tooling head 
with an ellipsoidal head . 
[ 0053 ] FIG . 15B is a side view of the tooling head with the 
ellipsoidal head . 
[ 0054 ] FIG . 15C is a close - up side view of the tooling 
head with the ellipsoidal head . 
[ 0055 ] FIG . 15D is another side view of the tooling head 
with the ellipsoidal head . 
[ 0056 FIG . 16 is an isometric view of a tooling head with 
a bisected ellipsoidal head . 
100571 . FIG . 17 is an isometric view of another tooling 
head with a bisected ellipsoidal head . 
10058 ] FIG . 18A is a front view of a tooling head with a 
planar rasping head . 
[ 0059 ] FIG . 18B is a side view of the tooling head of FIG . 
18A . 
[ 0060 ] FIG . 18C is a side cross - sectional view of the 
planar rasping head . 
[ 0061 ] FIG . 18D is a close - up isometric view of the planar 
rasping head . 
[ 0062 ] FIG . 19A is a front view of a tooling head with a 
planar rasping head and a single perpendicularly extending 
cutting element . 
[ 0063 ] FIG . 19B is a side view of the tooling head of FIG . 
19A . 
10064 ) FIG . 19C is a side cross - sectional view of the 
planar rasping head and the single perpendicularly extending 
cutting element . 
10065 ) FIG . 19D is a close - up isometric view of the planar 
rasping head and the single perpendicularly extending cut 
ting element . 
[ 0066 ] FIG . 20A is a front view of a tooling head with a 
smooth planar head and a single perpendicularly extending 
cutting element . 
[ 0067 ] FIG . 20B is a side view of the tooling head of FIG . 
20A . 
[ 0068 ] FIG . 20C is a close - up isometric view of the 
smooth planar head and the single perpendicularly extending 
cutting element . 
[ 0069 ] FIG . 21A is a front view of a tooling head with a 
smooth planar head and a pair of perpendicularly extending 
cutting elements . 
[ 0070 ] FIG . 21B is a side view of the tooling head of FIG . 
21A . 
[ 0071 ] FIG . 21C is a close - up isometric view of the 
smooth planar head and the pair of perpendicularly extend 
ing cutting elements . 
[ 0072 ] FIG . 22A is a front view of a tooling head with a 
planar rasping head and a pair of perpendicularly extending 
cutting elements . 

[ 0073 ] FIG . 22B is a side view of the tooling head of FIG . 
22A . 
[ 0074 ] FIG . 22C is a side cross - sectional view of the 
tooling head of FIG . 22A . 
[ 0075 ] FIG . 22D is a close - up isometric view of the planar 
rasping head and the pair of perpendicularly extending 
cutting elements . 
[ 0076 ] FIG . 23A is a front view of a tooling head with a 
box osteotome head . 
[ 0077 ] FIG . 23B is a side view of the tooling head of FIG . 
23A . 
10078 ] . FIG . 23C is a cross - sectional view of the box 
osteotome head . 
[ 0079 ] FIG . 23D is a bottom close - up isometric view of 
the box osteotome head . 
10080 ] FIG . 24A is a side view of a surgical preparation 
tool attached to an anchor arm assembly . 
10081 ] FIG . 24B is a side view of the surgical preparation 
tool and the anchor arm assembly of FIG . 24A in a pre 
assembled state . 
[ 0082 ] FIG . 25 is a side view of another surgical prepa 
ration tool attached to an anchor arm assembly . 
[ 0083 ] FIG . 26A is an isometric view of a joint preparation 
tool with a translating and rotation inhibiting distal handle 
assembly . 
[ 0084 ] FIG . 26B is a cross - sectional view of a coupler 
member and a shaft of a tooling head of the tool of FIG . 26A . 
[ 0085 ] FIG . 26C is a front isometric view of the joint 
preparation tool of FIG . 26A with a socket assembly in an 
uncoupled state . 
[ 0086 ] FIG . 26D is a side view of the joint preparation tool 
of FIG . 26A with the distal handle assembly in a proximal 
position . 
100871 FIG . 26E is a close - up side view of a cutting 
element at a distal end of the tooling head of the joint 
preparation tool of FIG . 26A . 
10088 ] FIG . 26F is a cross - sectional view of the cutting 
element of FIG . 26E . 
[ 0089 ] FIG . 26G is a cross - sectional view of another 
embodiment of a cutting element . 
[ 0090 ] FIG . 27 is an isometric view of a bottom side of a 
surgical preparation tool assembly including a trial tool 
assembly and a cutting tool . 
[ 0091 ] FIG . 28 is an isometric view of a top side of the 
surgical preparation tool assembly of FIG . 27 . 
10092 ] FIG . 29 is an isometric view of the cutting tool of 
the surgical preparation tool assembly of FIG . 27 . 
[ 0093 ] FIG . 30 is a close - up isometric view of a distal end 
of the cutting tool . 
10094 ] FIG . 31 is an isometric back view of the surgical 
preparation tool assembly with a cross - section at the proxi 
mal end of the implant trial . 
[ 0095 ] FIG . 32 is a front view of the trial tool assembly . 
[ 0096 ] FIG . 33 is a back view of the trial tool assembly . 
[ 0097 ] FIG . 34 is a side view of the trial tool assembly . 
[ 0098 ) FIG . 35 is a cross - sectional isometric view of the 
handle assembly and the proximal end of the shaft of the trial 
tool . 
100991 . FIG . 36A is a side view of another embodiment of 
a cutting tool . 
[ 0100 ] FIG . 36B is a close - up isometric view of the cutting 
tool of FIG . 35A . 
[ 0101 ] FIG . 36C is a side view of a cutting element formed 
of a chain of interconnected teeth . 
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[ 0102 ] FIG . 36D is a top view of an implant trial config - 
ured to guide the cutting element of FIG . 36C . 
10103 ] FIG . 36E is an isometric view of an arcuate implant 
trial configured to guide a cutting element formed of a chain 
of interconnected teeth . 
[ 0104 ] FIG . 37 is an isometric view of a joint preparation 
tool assembly with coaxially aligned shafts of a cutting tool 
and a trial implant tool assembly . 
[ 0105 ] FIG . 38 is an isometric view of the joint prepara 
tion tool assembly of FIG . 37 with the cutting tool and the 
trial implant tool assembly in an uncoupled state . 
[ 0106 ] FIG . 39 is an isometric view of a joint preparation 
tool assembly with coaxially aligned shafts of a cutting tool , 
a trial implant tool assembly , and a trial impact rod assem 
bly . 
[ 0107 ] FIGS . 40A - 40C are isometric views of the trial 
impact rod assembly and the trial tool assembly coupling 
together . 
[ 0108 ] FIG . 41 is an isometric view of a handle assembly 
coupling with the trial impact rod assembly and the trial tool 
assembly . 
10109 FIG . 42A is an isometric view of the cutting tool 
and the trial tool assembly coupling together . 
[ 0110 ] FIG . 42B is an isometric view of the handle assem 
bly coupling with the cutting tool and the trial tool assembly . 
[ 0111 ] FIG . 43A - 43D are front view of implant trials with 
differing configurations of cutting tools . 
[ 0112 ] FIG . 43E is an isometric view of an implant trial 
and an anchor member in a recessed condition . 
[ 0113 ] . FIG . 43F is an isometric view of an implant trial 
and an anchor member in a deployed condition . 
[ 0114 ] FIG . 44 is an isometric view of a joint preparation 
tool assembly with a trial tool assembly and a drill guide . 
10115 ] FIG . 45 is an isometric view of the joint preparation 
tool assembly of FIG . 44 with the various components in an 
uncoupled state . 
[ 0116 ] FIG . 46 is an isometric view of the joint preparation 
tool assembly of FIG . 44 with a drill bit positioned within a 
collar of the drill guide . 
[ 0117 ] FIG . 47A - 47B are differing configurations of the 
collar on the drill guide . 
[ 0118 ] FIG . 48A is a right lateral view of a hip region of 
a patient lying in a prone position , wherein the soft tissue 
surrounding the skeletal structure of the patient is shown in 
dashed lines . 
[ 0119 ] FIG . 48B is an enlarged view of the hip region of 
FIG . 48A . 
[ 0120 ] FIG . 48C is generally the same view as FIG . 48B , 
except that the ilium is removed to show the sacroiliac joint 
space boundary defined along the sacrum and an implant 
positioned for implantation within the joint space . 
[ 0121 ] FIGS . 49A - 49D are each a step in the methodology 
and illustrated as the same transverse cross section taken 
along a plane extending generally medial - lateral and gener 
ally anterior posterior . 
[ 0122 ] FIG . 49E is a posterior view of the pelvic region 
showing fixed placement of the cannula in relation to the 
sacroiliac joint having inserted within a cannula alignment 
jig . 
[ 0123 ] FIG . 49F is a perspective view of the cannula jig 
insert shown in FIG . 49E having cross hairs . 
0124 ] FIG . 49G is a perspective view of the cannula 
shown in FIG . 49F having a cannula alignment jig inserted 
within having alignable cross hairs . 

( 0125 ) FIG . 49H is a posterior view of the pelvic region 
showing fixed placement of the cannula in relation to the 
sacroiliac joint having within a first drill jig . 
10126 ] FIG . 491 is a perspective view of the cannula of 
FIG . 49H having within the first drill jig . 
[ 0127 ] FIG . 49J is a side view of a cannula , in one 
embodiment . 
[ 0128 ] FIG . 49K is a top view of the cannula of FIG . 49 ) . 
[ 0129 ] FIG . 49L is a front view of the cannula of FIG . 49J . 
[ 0130 ] FIG . 49M is a posterior lateral view of the pelvic 
region showing the cannula of FIG . 49J positioned in 
relation to the sacroiliac joint . 
[ 0131 ] FIG . 49N is another posterior lateral view of the 
pelvic region showing the cannula of FIG . 49J positioned in 
relation to the sacroiliac joint . 
[ 0132 ] FIG . 490 is a posterior view of the pelvic region 
showing the cannula of FIG . 495 positioned in relation to the 
sacroiliac joint . 
[ 0133 ] FIG . 49P is a posterior inferior view of the pelvic 
region showing the cannula of FIG . 49J positioned in 
relation to the sacroiliac joint . 
[ 0134 ] FIG . 49Q is a posterior view of the pelvic region 
showing the cannula of FIG . 495 positioned in relation to the 
sacroiliac joint . 
[ 0135 ] FIG . 49R is another posterior view of the pelvic 
region showing the cannula of FIG . 49J positioned in 
relation to the sacroiliac joint . 
[ 0136 ] FIGS . 50A - 50B are steps in the methodology of 
preparing the sacroiliac joint for fusion utilizing a tooling 
head , e g . , of FIGS . 9 - 10 , and illustrated in the transverse 
cross section of FIGS . 49A - 49D . 
[ 0137 ] FIGS . 50C - 50F are additional steps in the meth 
odology that continue from those described in reference to 
FIGS . 50A - 50B , except that the view is of the sacroiliac 
joint from the perspective in FIG . 48C . 
[ 0138 ] FIGS . 51A - 51E are additional steps in the meth 
odology of preparing the sacroiliac joint for fusion including 
utilizing a tooling head , e . g . , of FIGS . 9 - 10 , and illustrated 
in the transverse cross section of FIGS . 50A - 50B . 
[ 0139 ] FIGS . 52A - 52B are steps in the methodology of 
preparing a sacroiliac joint for fusion utilizing a tooling head 
with dual cutting elements , e . g . , as seen in FIG . 13 , and 
shown in the transverse cross section of FIGS . 49A - 49D . 
[ 0140 ] FIGS . 53A - 53D are steps in the methodology of 
preparing a sacroiliac joint for fusion utilizing the joint 
preparation tool assemblies described in FIGS . 27 - 47 . 
[ 0141 ] FIG . 54A - 54E depict , respectively , an isometric 
view , top view , side view , back view , and front view of a 
joint implant , in one embodiment . The side view being the 
same as an opposite side view , and the top view being the 
same as the bottom view . 
[ 0142 ] FIG . 55A - 55E depict , respectively , an isometric 
view , top view , side view , back view , and front view of a 
joint implant , in one embodiment . The side view being the 
same as an opposite side view , and the top view being the 
same as the bottom view . 
[ 0143 ] FIG . 56A is a side view of a telescoping anchor arm 
assembly . 
[ 0144 ] FIG . 56B is a side view of the telescoping anchor 
arm assembly of FIG . 56A , except with a portion of the first 
section nested within the central lumen of the second 
section , resulting in a shorter elongate shape . 
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DETAILED DESCRIPTION 
[ 0145 ] Implementations of the present disclosure involve 
a system for preparing a sacroiliac joint for fusion . In 
particular , the system may include a preparation tool for 
removing articular cartilage from the sacroiliac joint space , 
abrading of the articular surfaces to enhance boney fusion , 
and removal of portions of the cortical , subchondral or 
cancellous bone for implantation of a fusion device . The 
preparation tool may include an anchoring arm that is 
configured to direct an anchoring element for transverse 
delivery through the sacroiliac joint space . The anchor may 
be delivered into the joint space before , during , or after the 
joint space is prepared for implant delivery . Alternatively , an 
implant may not be delivered into the joint and instead , e . g . , 
bone paste or slurry may be introduced into the prepared 
sacroiliac joint before or after anchor placement . And , the 
anchor may be delivered cranial , caudal , or in - line with the 
eventual placement of the implant . The preparation tool is 
configured to quickly , accurately and reliably prepare the 
joint space for insertion of an implant . 

I . System for Fusion of the Sacroiliac Joint 
[ 014 ] To begin a detailed discussion of a system 10 for 
delivering an implant 12 into the sacroiliac joint , reference 
is made to FIGS . 2A - 3 . FIG . 2A is an isometric view of the 
system 10 . FIG . 2B is the same view as FIG . 2A , except an 
implant assembly 14 of the system 10 is separated from a 
delivery tool 16 of the system 10 . FIG . 3 is the same view 
as FIG . 2A , except the system 10 is shown exploded to better 
illustrate the components of the system 10 . 
[ 0147 ] As can be understood from FIGS . 2A and 2B , the 
system 10 includes a delivery tool 16 and an implant 
assembly 14 for implanting at the sacroiliac joint via the 
delivery tool 16 , the implant assembly 14 being for fusing 
the sacroiliac joint . As indicated in FIG . 3 , the implant 
assembly 14 includes an implant 12 and an anchor element 
18 ( e . g . , a bone screw or other elongated body ) . As discussed 
below in greater detail , during the implantation of the 
implant assembly 14 at the sacroiliac joint , the implant 12 
and anchor element 18 are supported by a distal end 20 of 
the delivery tool 16 , as illustrated in FIG . 2A . The delivery 
tool 16 is used to deliver the implant 12 into the sacroiliac 
joint space . The delivery tool 16 is then used to cause the 
anchor element 18 to extend through the ilium , sacrum and 
implant 12 generally transverse to the sacroiliac joint and 
implant 12 . The delivery tool 16 is then decoupled from the 
implanted implant assembly 14 , as can be understood from 
FIG . 2B . As illustrated in FIG . 3 , the delivery tool 16 further 
includes a proximal end 22 opposite the distal end 20 , an arm 
assembly 24 , a handle 26 , an implant retainer 28 , a sleeve 30 
and a trocar or guidewire 32 . While in the embodiment of 
FIGS . 2A - 3 , the delivery tool 16 is fixed and non - adjustable 
and configured to deliver the anchoring element 18 in a 
single orientation relative to the implant 12 , the delivery tool 
16 may be adjustable and configured to deliver the anchor 
ing element 18 within a range of orientations relative to the 
implant 12 that will orient the anchoring element 18 either 
within a bore of the implant 12 , or adjacent implant 12 as 
described in U . S . patent application Ser . No . 14 / 447 , 612 , 
filed Jul . 31 , 2014 , entitled SYSTEMS FOR AND METH 
ODS OF FUSING A SACROILIAC JOINT , which is hereby 
incorporated by reference in its entirety . 

[ 0148 ] In particular embodiments , first and second articu 
lar faces of the implant 12 may be selected to match the 
contour of the joint space of the sacroiliac joint within which 
the implant 12 is to be inserted . For example , the sacral , 
medial or first articular face of the implant may be config 
ured to be generally convex to match the contour of a sacral 
auricular boney surface or to match the contour of an 
extra - articular region of a sacrum ( e . g . , a sacral fossa ) . In 
one aspect and referring to portions of the anatomy shown 
FIG . 48C , the sacral , medial or first articular face of the 
implant 12 may be generally a surface negative of the 
articular surfaces 1016 of the extra - articular region 3007 
and / or articular region 1044 of the sacrum 1004 . As another 
example , the lateral , iliac or second articular face of the 
implant 12 may be configured to be generally concave to 
match the contour of an iliac auricular boney surface or to 
match the contour of an extra - articular region of an ilium 
( e . g . , an iliac tuberosity ) . In one aspect , the lateral , iliac or 
second articular face of the implant 12 may be generally a 
surface negative of the articular surfaces 1016 of the extra 
articular region 3007 and / or articular region 1044 of the 
ilium 1005 . 
[ 0149 ] Referring to FIGS . 54A - 54E , in one embodiment 
the implant 9010 includes a first planar member 9012 
extending a first top length of the implant and comprising a 
first planar top surface 9014 that extends between a first 
sacral side edge 9016 and a first ilium side edge 9018 that 
is opposite of and substantially parallel with the first sacral 
side edge , the side edges being substantially perpendicular 
to first planar top surface , the side edges extending the first 
top length of the implant and disposed a first thickness 9020 
from a first bottom surface 9022 that is opposite the first 
planar top surface , the first planar top surface also extending 
between a substantially perpendicular proximal end edge 
9024 and a tapered distal end edge 9026 , the tapered distal 
edge including a sloped taper 9028 along the first thickness 
between the first planar top surface and the first bottom 
surface such that the first top length is shorter than a first 
bottom length that extends a length of the first bottom 
surface , the tapered distal edge also including an inward 
tapering 9030 of the side edges towards a distal end of the 
implant , the side edges including a taper 9032 at a proximal 
end of the implant such that the first thickness substantially 
linearly increases until the side edges meet with the proxi 
mal end edge . 
[ 0150 ] The implant further includes a second planar mem 
ber 9034 that is opposite the first planar member , the second 
planar member extending a second top length of the implant 
and comprising a second planar top surface 9036 that 
extends between a second sacral side edge 9038 and a 
second ilium side edge 9040 that is opposite of and sub 
stantially parallel with the second sacral side edge , the side 
edges being substantially perpendicular to the second planar 
top surface , the side edges extending the second top length 
of the implant and disposed a second thickness 9042 from a 
second bottom surface 9044 that is opposite the first planar 
top surface and opposed to the first bottom surface , the 
second planar top surface also extending between a substan 
tially perpendicular proximal end edge 9046 and a tapered 
distal end edge 9048 , the tapered distal edge including a 
sloped taper 9050 along the second thickness between the 
second planar top surface and the second bottom surface 
such that the second top length is shorter than a second 
bottom length that extends a length of the second bottom 
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surface , the tapered distal edge also including an inward 
tapering 9052 of the side edges towards the distal end of the 
implant , the side edges including a taper 9054 at a proximal 
end of the implant such that the second thickness substan 
tially linearly increases until the side edges meet with the 
proximal end edge . 
[ 0151 ] The implant further includes a distal end member 
9056 that couples the respective tapered distal end edges of 
the first planar member and the second planar member , the 
distal end member extending perpendicularly between the 
first planar member and the second planar member and 
including a distal front edge 9058 , a proximal edge 9060 
opposite the distal front edge , and a pair of distal end 
member side surfaces 9062 between the distal front edge and 
the proximal edge , the proximal edge including a width that 
is larger than a width of the distal front edge such that the 
pair of distal end member side surfaces tapers or narrows 
9064 towards the distal front edge , the distal front edge 
including a distal most point 9066 that slopes toward each of 
the respective first planar top surface and the second planar 
top surface , the sloping of the distal front edge smoothly 
transitioning 9068 with the sloped taper between the first 
planar top surface and the first bottom surface as well as the 
sloped taper between the second planar top surface and the 
second bottom surface , the distal front edge and the proxi 
mal edge both defining radial curves 9069 . 
10152 ] The implant further includes a proximal end mem 
ber 9070 that couples the respective proximal end edges of 
the first planar member and the second planar member , the 
proximal end member including a proximal side 9072 that is 
in - line and parallel with the first and the second proximal 
end edge and a distal side 9074 that is opposite the proximal 
side , the distal side including a curve 9076 that is a mirror 
of the radial curve of the proximal edge of the distal end 
member , the proximal end member including an axial bore 
9078 through the proximal end member , the proximal end 
member being slightly larger and including a similar shape 
to the axial bore , the axial bore being threaded and config 
ured to mate with an implant insertion tool , wherein a bone 
graft or anchoring window 9080 is defined between the 
proximal edge of the distal end member and the distal side 
of the proximal end member , the window including a 
stadium shape that extends perpendicularly through a lon 
gitudinal axis of the implant , the window being adapted to 
receive bone graft or an anchoring element to anchor the 
implant to the articular surfaces . 
[ 0153 ] In certain embodiments , the distal end member side 
edges and the proximal edge meet at a corner where the 
corner is perpendicular or rounded . Similarly , other meeting 
points between respective edges can be straight edges ( e . g . , 
perpendicular ) or rounded . 
[ 0154 ] In still other embodiments , among other figures , 
the first sacral side edge 9016 and the first ilium side edge 
9018 taper inward from the proximal end 9024 to the distal 
end 9026 of the implant such that the first planar top surface 
9014 and the second planar top surface 9016 defines a 
truncated isosceles triangle with the side edges forming 
sides of equal length . 
10155 ] While reference is made to the embodiment of the 
implant 9010 in FIGS . 54A - 54E , the reference numerals are 
similarly applicable to the implant 9010 in FIGS . 55A - 55E . 
[ 0156 ] A system as described in FIGS . 2A - 3 may be used 
in a surgical procedure via a posterior approach , as seen in 
FIGS . 4 - 5 . As can be understood from FIG . 4 , which is a 

posterior - inferior view of a sacroiliac joint 36 with a patient 
40 shown in broken line , the delivery tool 16 is positioned 
to deliver the implant 12 into a caudal region 34 of the 
sacroiliac joint 36 and the anchoring element 18 through the 
ilium 5 and into the bore 38 of the implant 12 . Referring to 
FIG . 5 , the implant 12 and anchoring element 18 have been 
inserted into the caudal region 34 of the sacroiliac joint 36 
and the delivery tool 16 has been removed . 
101571 With further reference to the boney anatomy shown 
in FIG . 48C , a system as described herein may be used in a 
surgical procedure via an anterior approach ( e . g . , such that 
the surgical pathway includes traversing an anterior bound 
ary segment 3004 and / or traversing an anterior - inferior 
corner 3010 ) and may further include positioning an implant 
into a sacroiliac joint such that : 1 ) the implant longitudinal 
axis a ) is generally parallel to a sacroiliac joint inferior 
boundary segment 3002 , or b ) points towards a posterior 
superior iliac spine , or c ) point towards a posterior inferior 
iliac spine , or d ) points toward a sacroiliac extra - articular 
region ; or , 2 ) the distal end of the implant generally lies 
within a ) a caudal region of the sacroiliac joint articular 
region , or b ) an extra - articular portion of the sacroiliac joint , 
or c ) a cranial portion or cephalad region of the sacroiliac 
joint articular region . 
[ 0158 ] Additionally , a system as described herein may be 
used in a surgical procedure via an approach which includes 
a surgical pathway which transverses a sacroiliac joint 
inferior boundary segment 3002 , e . g . , as described in U . S . 
patent application Ser . No . 13 / 945 , 053 , filed Jul . 18 , 2013 , 
entitled SYSTEMS AND METHODS OF FUSING A SAC 
ROILIAC JOINT , which is hereby incorporated by refer 
ence in its entirety . A surgical procedure via this pathway 
may further include positioning an implant into a sacroiliac 
joint such that : 1 ) the implant longitudinal axis a ) is trans 
verse to a sacroiliac joint inferior boundary segment 3002 , 
or b ) points towards a posterior superior iliac spine , or c ) 
point towards a posterior inferior iliac spine , or d ) points 
toward a sacroiliac extra - articular region , or e ) points 
towards a sacroiliac joint anterior boundary segment 3004 , 
or f ) points towards either superior boundary segment corner 
3014 or 3012 or somewhere in - between ; or , 2 ) the distal end 
of the implant generally lies within a ) a caudal region of the 
sacroiliac joint articular region , or b ) an extra - articular 
portion of the sacroiliac joint , or c ) a cranial portion or 
cephalad region of the sacroiliac joint articular region . 
[ 0159 ] Furthermore , in an aspect , an implant 12 may be 
inserted along a generally arcuate path . Accordingly , a 
surgical preparation technique and tools may be utilized 
while operating in an arcuate path . The implant arcuate path 
may follow and generally match the surgical preparation 
arcuate path and the path arc may include a radius of 
between approximately 3 cm to 6 cm . The portion of the path 
having an arcuate path including a radius of between 
approximately 3 cm to 6 cm may reside substantially in the 
plane of the sacroiliac joint or in a plane in close proximity 
and generally parallel thereto . Furthermore , the arcuate path 
may generally or substantially reside in sacroiliac joint 
articular region 1044 . Additionally , an implant may be 
selected for use during the procedure which substantially 
matches the radius or curvature of the arcuate or curved 
insertion path or surgical preparation path . 
[ 0160 ] According to a particular aspect , after drilling or 
otherwise producing an opening through an ilium ( or 
sacrum ) leading toward or into a sacroiliac joint , a sleeve 
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may guide ( alone or along with another cannulated tool , e . g . , 
a needle ) a bone paste , bone marrow aspirate , stem cells , 
allograft or any biocompatible material or substance into the 
sacroiliac joint space via a path with a trajectory which may 
be generally transverse to the plane of the sacroiliac joint . 
The sleeve may be caused to form a seal with a bone defining 
the sacroiliac joint , e . g . the ilium . The seal may be created 
by impacting a proximal end of sleeve which may , for 
example , cause the sleeve to slightly penetrate the cortex of 
the outer table of the ilium . Alternatively , a cannulated tool 
such as a large gauge needle or tube may either be interfer 
ence fit within a hole in the ilium or the needle or tube may 
have a threaded distal end which may be threaded into the 
bore formed in the ilium . A plunger or bone tamp may be 
forced through a sleeve to advance the bone paste or other 
material into the sacroiliac joint space , adjacent / around the 
implant and / or into the bone graft window of the implant . 
[ 0161 ] Subsequently , an anchor such as a bone screw may 
be advanced via the sleeve into engagement with an opening 
formed in the ilium and driven across the sacroiliac joint and 
further into the sacrum . Alternatively , a bone plug may 
positioned into the opening formed in the ilium in order to 
occlude the passageway between the outer cortex of the 
ilium and the implanted bone paste or other material posi 
tioned which had be positioned generally in the plane of the 
joint . 
[ 0162 ] As such , the systems and methods described herein 
are directed to preparing the sacroiliac joint for surgical 
fusion procedures of this type and others . 

II . System for Preparing the Sacroiliac Joint for Fusion 
[ 0163 ] Various surgical preparation tools and assemblies 
will be discussed herein . These tools and assemblies may be 
used by themselves or in combination with each other . 
Additionally , features of a particular embodiment are non 
limiting and may be incorporated into any or all other 
embodiments without departing from the teachings in this 
disclosure . 
A . Joint Preparation Tool with Interchangeable Heads 
[ 0164 ] To begin a detailed discussion of the surgical 
preparation tools for preparing a sacroiliac joint for a fusion , 
reference is made to FIG . 6 , which is an isometric view of 
a first embodiment of a joint preparation tool 50 with 
interchangeable tooling heads 52 . Each of the tooling heads 
52 described herein may be used by themselves , with one or 
more subcomponents of tool 50 , with the completed tool 50 , 
or with any other tool of the systems disclosed herein or 
incorporated herein . As seen in the figure , the joint prepa 
ration tool 50 includes a slap hammer assembly 54 and a 
cutting tool assembly 56 . The slap hammer assembly 54 
includes a proximal handle 58 that translates distal - proximal 
on a shaft 60 . The cutting tool assembly 56 includes a distal 
handle 62 . To better illustrate the components of the joint 
preparation tool 50 , reference is made to FIG . 7 , which is an 
exploded side view of the tool 50 . As seen in the figure , a 
distal end 64 of the shaft 60 of the slap hammer assembly 54 
is coupled to a proximal end 66 of a shaft 68 of the tooling 
head 52 via a connector 70 having dual - female threaded 
ports 72 . The distal end 64 of the shaft 60 and the proximal 
end 66 of the shaft 68 have thread features 74 that corre 
spond and engage with the dual - female threaded ports 72 . In 
other embodiments , the connector 70 may include dual - male 
threaded ends and the shafts 60 , 68 may include correspond - 
ing female threaded ports . The distal handle 62 includes a 

lumen 76 extending through the handle 62 that is slightly 
larger than an outer diameter of the shaft 68 of the tooling 
head 52 . The distal handle 62 may be slidably positioned 
over the shaft 68 of the tooling head 52 and locked in place 
with a pair of set screws 78 . Thus , the distal handle 62 may 
be positioned as far proximally such that it abuts the 
connector 70 , as far distally so as not to interfere with the 
distal end of the tooling head 52 , or at any point in between . 
0165 ) Reference is now made to FIG . 8 , which is an 
isometric and cross - sectional view of the first embodiment 
of the joint preparation tool 50 . As seen in the figure , the 
proximal handle 58 further includes a lumen 80 extending 
through the handle 58 that is slightly larger than an outer 
diameter of the shaft 60 of the slap hammer assembly 54 . 
The proximal handle 58 is configured to slide or translate 
distal - proximal on the shaft 60 between a proximal stop 
feature 82 and a distal stop feature 84 . In this way , a surgeon 
may grasp the distal handle 62 with one hand and the 
proximal handle 58 with the other hand . To facilitate distal 
driving of the tooling head 52 , the surgeon may distally slide 
the proximal handle until it makes contact with the distal 
stop feature 84 . The contact with the stop feature 84 will 
cause a force to be transmitted down the shaft 68 of the 
tooling head 52 such that head 52 will advance in the 
direction of the force . This type of driving of the tooling 
head 52 may be useful to advance a distal end 86 of the 
tooling head 52 into the sacroiliac joint . 
[ 0166 ] Additionally , the proximal stop feature 82 may be 
configured such that an additional handle may be coupled to 
or integral with proximal stop feature 82 . The additional 
handle may be in - line with shaft 60 and extend proximally 
from the proximal stop feature 82 . 
[ 0167 ] To facilitate backing - out of the tooling head 52 , the 
surgeon may proximally slide the proximal handle until it 
makes contact with the proximal stop feature 82 . This 
contact will cause a force to be transmitted proximally , 
which may aid in backing the tooling head 52 out from 
within the sacroiliac joint , for example . 
[ 0168 ] As stated above , the first embodiment of the joint 
preparation tool 50 is configured to be used with a variety of 
interchangeable tooling heads 52 . In certain embodiments 
and referring to FIGS . 9A - 9B , the tooling head 52 may 
include a cutting element 88 at the distal end 86 of the 
tooling head 52 . The cutting element 88 includes an aperture 
90 at a distal most end of the tooling head 52 that extends 
between a distal edge 92 and a proximal edge 94 . The distal 
edge 92 forms a boundary of the aperture 90 and , in this 
embodiment , the distal edge 92 is blunt . Opposite the distal 
edge 92 is the proximal edge 94 , which , in this embodiment , 
is angled , sharp , and configured for cutting during “ backing 
out ” of the preparation tool 50 from the sacroiliac joint . 
[ 0169 ] In this embodiment , the aperture 90 is rectangular 
and is defined by a pair of generally parallel sidewall 
members 102 that extend generally tangentially from the 
surface of the shaft 68 of the tooling head 52 . Adjacent and 
extending generally perpendicular between the parallel side 
wall members 102 is a top wall member 104 . Opposite the 
top wall member 104 is an inner wall member 106 that may 
communicate with an opened end of a lumen 108 that 
extends through the shaft 68 of the tooling head 52 . Addi 
tional tooling ( e . g . , guidewire , suctioning device , irrigation , 
a ( centerless / shaftless / flexible / etc . ) screw conveyor , an 
auger , Archimedes ' screw , or their various combinations ) 
may communicate through the lumen 108 for interaction 
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with the portion of the patient ' s body in contact with the 
distal end 86 of the tooling head 52 . 
[ 0170 ] A tooling head 52 with a cutting element 88 as 
described in FIGS . 9A - 9B may be useful , for example , 
during the initial preparations of the sacroiliac joint . That is , 
the cutting element 88 may be initially and carefully 
advanced into the sacroiliac joint via the slap hammer 
assembly 54 . Once at an appropriate depth into the caudal 
region of the joint , the cutting element 88 may be more 
aggressively backed - out by the application of force by the 
proximal handle 58 against the proximal stop feature 82 . In 
this way , the force used to cut the articular cartilage is 
applied in the safer , proximal direction . Applying force 
distally requires care because advancement of the cutting 
element 88 too far ( i . e . , outside of the sacroiliac joint ) can 
risk damage to , for example , the ventral sacroiliac joint 
ligament or the neurovascular structures in proximity to the 
joint . 
[ 0171 ] Other arrangements of the cutting element 88 are 
possible and contemplated by this disclosure . For example , 
the distal edge 92 may be sharp and configured for cutting , 
while the proximal edge 94 may be blunt . Additionally and 
as seen in FIG . 10 , which is an isometric view of the 
proximal edge 94 of the cutting element 88 , the side wall 
members 102 are parallel , but the top wall member 104 and , 
thus , the distal edge , 92 , the proximal edge 94 , and the 
aperture 90 are rounded . As seen in the figure , the proximal 
edge 94 is sharpened along its radial edge 96 and is 
configured to cut during a “ backing - out ” of the cutting 
element 88 . 
[ 0172 ] Other arrangements of the top wall member 104 
and side wall members 102 are possible . For example , the 
side wall members 102 may converge to a blade - like point . 
The particular arrangement of the top wall member 104 and 
side wall members 102 may be chosen based on the density 
of the boney surface to be prepared . And , as will be 
discussed later , the tool 50 may be used oriented perpen 
dicular to the articular surfaces of the sacroiliac joint in order 
to make “ keel - cuts ” into the bone of either or both of the 
sacrum or the ilium . Such keel - cuts may match or generally 
match a shape of an implant to be implanted into the joint . 
Alternatively , the keel - cuts may be sized smaller than por 
tions of an implant to be implanted into the joint such that 
a portion of the implant when implanted may extend beyond 
the keel - cut void and further into the prepared bone . Alter 
natively , a keel - cut may be created in only one bone , for 
example , the ilium , and may generally match the shape of an 
implant to be implanted while the second bone , e . g . , the 
sacrum , may have no keel - cut or a keel - cut which is sig 
nificantly undersized in comparison to the shape or size of 
the feature of the implant which is to be implanted into the 
sacrum . Thus , the shape of the top wall member 104 and the 
side wall members 102 may be influenced by the type and 
configuration of the implant that is chosen for the fusion 
procedure . 
[ 0173 ] Referring now to FIG . 11 , which is an isometric 
view of another embodiment of a tooling head 52 , the head 
52 may include a curette - type closed distal end 86 and an 
opened proximal end 98 that defines a cup - shape . The 
tooling head 52 may include a pair of generally parallel side 
wall members 102 and a rounded top wall member 104 . A 
proximal edge 94 bounds the opened proximal end 98 and 
may or may not be sharpened . As best seen in FIG . 12 , which 
is an isometric and cross - sectional view of the tooling head 

52 , the tooling head 52 defines an inner cavity 100 that is 
configured to gather cartilage or other material when scoop 
ing or backing the distal end 86 of the tooling head 52 out 
of the sacroiliac joint . While not depicted in this embodi 
ment , the tooling head 52 may include an opening in the 
vicinity of the cavity 100 that communicates with a lumen 
that extends through the shaft 68 of the tooling head 52 . In 
certain instances , it may be advantageous to use the cup 
shaped tooling head 52 of FIGS . 11 - 12 to gather and remove 
biological material that was cut or abraded from the articular 
surfaces of the sacroiliac joint by the opened tooling head 52 
of FIGS . 9 - 10 . In other instances , however , the closed 
tooling head 52 of FIGS . 11 - 12 may be used without 
previous preparation of the joint . 
10174 ] Referring now to FIG . 13 , which is a side view of 
another embodiment of the tooling head 52 , the head 52 may 
include two cutting elements 88 opposite each other . Each 
cutting element 88 may be as described with reference to 
FIGS . 9A - 9B , FIG . 10 or FIGS . 11 - 12 . In particular , each 
cutting element 88 includes parallel side wall members 102 , 
a top wall member 104 extending generally perpendicular 
between the parallel side wall members 102 , a distal edge 
92 , a proximal edge 94 opposite the distal edge 92 , and an 
aperture 90 extending between the distal and proximal edges 
92 , 94 . In this embodiment , the distal edge 92 is blunt and 
the proximal edge 94 is sharpened such that the tooling head 
52 is configured to cut or abrade cartilage or other material 
in the sacroiliac joint during backing - out of the tooling head 
52 from the joint . An arrangement with two cutting elements 
as shown in FIG . 13 may be useful , for example , to prepare 
the plane of the joint as well as in making parallel side - cuts 
or keel - cuts into the surfaces of the ilium and sacrum . To 
prepare the plane of the joint , each of the cutting elements 
88 may be oriented such that neither projects into the sacrum 
or the ilium . Rather , the cutting elements 88 are oriented 
vertically within the articular space . On the other hand , to 
prepare the sacrum and / or the ilium for a subsequent deliv 
ery of an implant , the cutting elements 88 may be oriented 
to project into the bone of the sacrum and ilium , and for 
example oriented perpendicularly with the plane of the joint 
such that the cutting elements protrude generally perpen 
dicularly into the sacrum and the ilium to make cuts that 
match a shape of a portion of an implant that will be 
implanted in the joint . 
[ 0175 ] Referring to FIG . 14A , which is a side view of a 
tooling head 52 , the shaft 68 may include a gradual taper 
from the proximal end 66 of the tooling head 52 to the distal 
end 86 . As seen in the figure , the shaft 68 extends along a 
straight longitudinal axis between the distal and proximal 
ends 86 , 66 . Other arrangements of the shaft 68 , however , 
are possible . For example and as seen in FIG . 14A , the shaft 
68 may include a dogleg 110 along the shaft 68 . In this 
example , the distal and proximal ends 86 , 66 of the shaft 68 
extend along parallel axes , but a mid - portion 112 of the shaft 
68 extends non - parallel to the distal and proximal ends 86 , 
66 . The dogleg 110 at the mid - portion 112 of the shaft 68 
defines an angle A between the proximal end 66 and the 
dogleg 110 and an angle B between the dogleg 110 and the 
distal end 86 of the shaft 68 . Also , the proximal end 66 and 
distal end 86 may be offset by a distance D1 , which , in 
certain instances , may be within a range of about 10 mm to 
about 25 mm or from about 15 mm to 70 mm . In certain 
embodiments , angle A may be within a range of about 90 
degrees to about 165 degrees or from about 120 degrees and 
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