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(57) ABSTRACT 

Systems, devices, and methods are provided for orthopedic 
implants. The implants may include a base member, Such as 
an acetabular shell oran augment, that is configured to couple 
with an augment, flange cup, mounting member, or any other 
Suitable orthopedic attachment. Mounting members include, 
for example, flanges, blades, hooks, and plates. In some 
embodiments, the orthopedic attachments may be adjustably 
positionable about the base member or other attachments, 
thereby providing modularity for assembling and implanting 
the device, and various securing and/or locking mechanisms 
may be used between the components of the implant. 
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MPLANT COMPONENTS AND METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Patent Application No. 61/352,705, filed Jun. 8, 2010, 
U.S. Provisional Application No. 61/352.722, filed Jun. 8, 
2010, U.S. Provisional Application No. 61/422,903, filed 
Dec. 14, 2010, and U.S. Provisional Application No. 61/466, 
817, filed Mar. 23, 2011, which are hereby incorporated by 
reference herein in their entireties. 

BACKGROUND 

0002 Joints often undergo degenerative changes due to a 
variety of reasons. When joint degeneration becomes 
advanced or irreversible, it may become necessary to replace 
the natural joint with a prosthetic joint. Artificial implants, 
including hip joints, shoulder joints, and knee joints are 
widely used in orthopedic Surgery. Specifically, hip joint 
prostheses are common. The human hip joint acts mechani 
cally as a ball and socket joint, wherein the ball-shaped head 
of the femur is positioned within the socket-shaped acetabu 
lum of the pelvis. Various degenerative diseases and injuries 
may require replacement of all or a portion of a hip using 
synthetic materials, typically metals, ceramics, or plastics. 
0003 More particularly, natural hips often undergo degen 
erative changes, requiring replacement of the hip joint with a 
prosthetic joint. Often, the hip is replaced with two bearing 
surfaces between the femoral head and the acetabulum. The 
first bearing Surface is typically a prosthesis shell or acetabu 
lar cup, which may be formed of metal, ceramic material, or 
as otherwise desired. A liner (conventionally formed of poly 
ethylene material Such as ultra high molecular weight poly 
ethylene, a ceramic material, or in Some cases, even a metal 
liner) is then fit tightly within the shell to provide an inner 
bearing Surface that receives and cooperates with an artificial 
femoral head in an articulating relationship to track and 
accommodate the relative movement between the femur and 
the acetabulum. 
0004. The cup (or a cup and liner assembly) is typically 
fixed either by placing screws through apertures in the cup or 
by Securing the cup with cement. In some cases, only a liner 
is cemented in a patient due to poorbone stock. In other cases, 
a cup having a porous Surface may be press fit into the reamed 
acetabular surface. 
0005. It may become necessary to conduct a second or 
Subsequent Surgery in order to replace a prosthetic joint with 
a (often larger) replacement joint. Such Surgeries often 
become necessary due to further degeneration of bone or 
advancement of a degenerative disease, requiring removal of 
further bone and replacement of the removed, diseased bone 
with a larger or enhanced prosthetic joint, often referred to as 
a revision prosthesis. For example, bone is often lost around 
the rim of the acetabulum, and this may provide less rim 
coverage to securely place a press-fit cup. Such Surgeries may 
thus be referred to as revision surgeries. 
0006. In acetabular revision surgery, an acetabular pros 
thesis generally includes additional mounting elements. Such 
as augments, flanges, hooks, plates, or any other attachment 
or mounting points or members that provide additional Sup 
port and/or stability for the replacement prosthesis once posi 
tioned. These additional mounting or attachment members 
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are often required due to bone degeneration, bone loss, or 
bone defects in the affected area (in this instance, the hip 
joint). 
0007 Various types of these mounting members (which 
term is intended to include but not be limited to flanges, 
blades, plates and/or hooks) may be provided in conjunction 
with a prosthesis system in order to help the Surgeon achieve 
optimal fixation, non-limiting examples of which include 
iliac flanges (providing securement and fixation in and 
against the ilium region of the pelvis), ischial blades (provid 
ing securement and fixation in and against the ischium), and 
obturator hooks (providing securement and inferior fixation 
by engaging the obturator foramen). Although there have 
been attempts to provide Such mounting attachments with 
modularity, the solutions to date have generally fallen short of 
providing true modularity. Instead, they typically provide a 
few discrete positions at which the mounting members may 
be positioned, without providing the Surgeon a fuller range of 
decision options. 
0008. Additionally, in some primary surgeries and more 
often in revision Surgeries, the acetabulum may have a bone 
defect or void that the surgeon must fill with bone grafts 
before inserting a new shell. This can be time consuming and 
expensive, and may subject the patient to additional health 
risks. Some techniques use an augment in connection with the 
acetabular shell, which can be coupled to or otherwise 
attached to the outer surface of the shell. 
0009. With current augments, the surgeon can attach the 
augment to the bone and then implant the cup. However, 
many acetabular shells rely on bone screws to achieve proper 
fixation and the augment often gets in the way of a screw. In 
short, Surgeons need the freedom to place screws in the best 
location, but this compromises their ability to use augments. 
With current systems, it also takes an increased amount of 
time Surgical time to trial the component orientation and then 
try to find good bone fixation for the cup. The surgeon will 
often have to free-hand the amount of bone removed while 
estimating the size of augment needed. In the cases where 
bone is often deficient, Surgeons are hesitant to take away any 
more bone than necessary. 
0010 Various additional features and improved features 
intended for use and application with various types of joint 
implants are also described herein, such as improved bone 
screws, improved coatings, and various augment removal and 
insertion options. 

SUMMARY 

0011 Disclosed herein are systems, devices, and methods 
for providing modular orthopedic implants. The implants 
may include a base member, Such as an acetabular shell oran 
augment, that is configured to couple with an augment, flange 
cup, mounting member, any other Suitable orthopedic attach 
ment, or any combinations thereof. Mounting members 
include, for example, flanges, blades, hooks, and plates. In 
Some embodiments, the orthopedic attachments may be 
adjustably positionable about the base member or other 
attachments thereby providing modularity for assembling 
and implanting the device. Various securing and/or locking 
mechanisms may be used between the components of the 
implant. In certain embodiments, the orthopedic attachments 
are removably coupled to the base member or other compo 
nents. In certain embodiments, the orthopedic attachments 
are integrally provided on the base member or other compo 
nents, yet may still be adjustably positionable thereabout. In 



US 2012/0O89235 A1 

Some embodiments, expandable augments, base members, or 
other bone filling devices are provided. In some embodi 
ments, Surface features are provided that create friction and 
allow for surrounding bone ingrowth at the interface of the 
implants and a patient's bone. 
0012 Systems, devices, and methods described herein 
provide implants having attachment mechanisms that provide 
a plurality of positioning options for the orthopedic attach 
ments. In certain embodiments, an orthopedic device 
includes an implant structured to fit with and stabilize a 
patient's orthopedic joint, the implant having a plurality of 
attachment sites, and a mounting member having a first end 
that anchors to the patient's bone or soft tissue and a second 
end that mates with the implant at each of the plurality of 
attachment sites. The plurality of attachment sites can include 
portions of a crossbar extending about an acetabular shell. 
Alternatively or additionally, the attachment sites can include 
a groove extending along a rim of the implant. In some 
embodiments, attached mounting members may include con 
ventional holes, locking holes, or slots. The sites may be 
threaded, unthreaded, or partially threaded, and may be fixed 
or polyaxial. In some embodiments, attachment sites may 
include variable low-profile holes that allow for locking at a 
variety of angles. In some embodiments, a porous Surface is 
disposed on a portion of the mounting member. In some 
embodiments, the mounting member is a flange that is adjust 
ably positionable about the circumference of an acetabular 
implant. For example, the flange (or any other Suitable mount 
ing member) can pivot in a plane that is perpendicular to the 
circumference of an acetabular shell. The flange can include 
a split eye-let and/or a hook that joins a rail or groove on the 
implant. The flange can also include a key that removably 
inserts within a complementary rim on an acetabular shell. In 
certain embodiments, the flange is a flexible strap, or the 
flange may include a frangible portion that allows the flange 
to bend or break. In certain embodiments, the implant 
includes an annular recessed slot with an overhanging lip, 
where the mounting member includes a distal portion that fits 
within the annular recessed slot. The implant can be an aug 
ment that mounts to a Surgical shell or cage, and the implant 
can fit within one of a shoulder, hip, or ankle joint. In certain 
embodiments, the mounting member includes a plurality of 
flanges, at least one flange being adjustably positionable with 
respect to more than one of the attachment sites. 
0013. In certain embodiments, a method of installing an 
orthopedic implant within a patient includes the steps of 
inserting the implant into the patient, selecting a site along the 
inserted implant to receive a first mounting member, attach 
ing the first mounting member to the selected site, and anchor 
ing the first mounting member to the patient. The selected site 
may be chosen from a plurality of attachment sites that are 
angularly spaced about the implant. The method may further 
include the step of applying a porous Surface to a portion of 
the first mounting member. In some embodiments, the insert 
ing step may include the step of mounting an acetabular shell 
or cage within the patient’s acetabulum. In some embodi 
ments, the implant may be an acetabular augment, and the 
inserting step may include the step of mounting the acetabular 
augment to an acetabular shell. The method may further 
include the step of detaching a detachable portion of the first 
mounting member after attaching the first mounting member 
to the selected site. In some embodiments, the anchoring step 
includes the step of anchoring the first mounting member to a 
first entry point within the selected site. The method may 

Apr. 12, 2012 

further include the step of cementing the implant into the 
patient's acetabulum prior to attaching the first mounting 
member to the selected site. The method may further include 
the step of adjustably positioning the mounting member 
about the circumference of the implant and along the selected 
site. In some embodiments, the mounting member may 
include a flange, hook, or plate. 
0014. In certain embodiments, mounting members or aug 
ments shown and described in the figures contained herein 
may comprise tacks, spikes, coatings, or textured Surfaces so 
as to improve initial fixation. The geographic locations of 
tacks, spikes, coatings, or textured Surface structures may be 
strategically placed on select portions of a mounting member 
or implant so as to evenly load the mounting member or 
implant assembly and obtain the best biologic response ini 
tially, and over an extended period of time. 
0015 Systems, devices, and methods described herein 
provide implants that can include a flange cup. In certain 
embodiments, an acetabular implant system includes an 
acetabular shell, a cup member that fits positionably within 
the acetabular shell, and at least one mounting member 
coupled to the cup member, where the at least one mounting 
member has a first portion that is attachable to a patient's bone 
to thereby anchor to the patient's bone. The mounting mem 
ber may include a flange that is adjustably positionable about 
the cup member and has a first end with an attachment portion 
that anchors to the patient's bone. In some embodiments, the 
cup member includes a distal tapered end that locks to an 
attachment site within the acetabular shell. In some embodi 
ments, the attachment site within the acetabular shell is fur 
ther configured to receive a liner. In some embodiments, the 
system includes a liner disposed within the cup member. The 
cup member may be configured as a band or as a full cup Such 
that the liner is fully supported within the cup member. Theat 
least one mounting member may include a flange, hook, or 
plate, and the at least one mounting member may be remov 
ably attached to the cup member. Alternatively, the at least 
one mounting member is integrally provided on the cup mem 
ber. 

0016. In certain embodiments, a method of forming a sur 
gical implant includes inserting an implant within a patient's 
acetabulum, providing a cup member, having at least one 
mounting member, within the inserted implant, aligning the 
cup member with the implant so that the at least one mounting 
member aligns with a patient bone site, and attaching the at 
least one mounting member to the patient's bone. The method 
may also include adjustably positioning the at least one 
mounting member about the cup member, wherein the at least 
one mounting member has a first end with an attachment 
portion that anchors to the patient's bone, locking a distal 
tapered end of the cup member to an attachment site within 
the implant, and disposing a liner within the attachment site. 
In some embodiments, the method may further include dis 
posing a liner within the cup member, where the cup member 
is provided as band or a full cup such that the liner is fully 
Supported within the cup member. The at least one mounting 
member may include a flange, hook, or plate, and the method 
may further include removably attaching the at least one 
mounting member to the cup member. Alternatively, the at 
least one mounting member may be integrally provided on the 
cup member. 
0017 Systems, devices, and methods described herein 
provide implants having augments configured to attach to 
acetabular shells or cages, mounting members, or other aug 
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ments with or without cement and configured to allow fine 
positional adjustments for best bone fit, coverage, and stabil 
ity. In certain embodiments, an orthopedic implant includes 
an acetabular implant having a track that includes a plurality 
of slots and an exterior Surface, an augment having a protru 
sion that moves within the plurality of slots, the augment 
having a first cam Surface that forms an interface with the 
exterior Surface, where the protrusion has an adjustable fas 
tener that, upon adjusting, fixes the augment with respect to 
the implant to impede further movement. In some embodi 
ment, the augment may rotate about the exterior Surface. The 
adjustable fastener may be a tightening screw that extends 
through a through-hole in the augment and, upon tightening, 
expands the protrusion (which may be flared outwardly) and 
thereby tightens the augment within the track. In some 
embodiments, the tightening screw has a head that fits within 
a slot and faces an interior portion of the implant, where the 
slot has an interior opening that aligns with the head, and 
where the interior opening receives a tightening rod to tighten 
the screw. In some embodiments, the track includes a dovetail 
joint that receives the protrusion. In some embodiments, the 
track includes a straight portion and a curved portion. For 
example, the track can include two straight slots and a curved 
portion. In some embodiments, the track includes a J-shaped 
slot with a wall of the implant. The protrusion may be part of 
an intermediate locking member that is integral to the aug 
ment. In some embodiments, the first cam Surface of the 
augment includes at least one trough that receives cement to 
bind the augment to the shell. In some embodiments, the 
augment includes a plurality of projections that form a gap 
and may further include a flange attached to the augment. 
0018. In certain embodiments, a method of preparing an 
orthopedic implant includes the steps of providing an implant 
having a curved external Surface and an opening in the Sur 
face, the opening having at least two portions that join at a 
common region but are separated by an angle of less than 
180°, providing an augment having a first Surface that inter 
faces with the curved external Surface, coupling the augment 
and implant by an intermediate locking member, and tight 
ening the intermediate locking member. In some embodi 
ments, the method may further include the step of securing 
the augment to the implant by disposing cement within a 
trough located on the first Surface. In some embodiments, the 
method may further include the step of rotating the augment 
with respect to the implant about the curved external surface 
prior to tightening the intermediate locking member, and 
moving the intermediate locking member within the opening 
prior to tightening. In some embodiments, the method may 
further include the steps of applying a fastener to the implant, 
so that the fastener extends outwardly from the external sur 
face, and positioning the augment about the external Surface 
so that the extended fastener fits between two protrusions of 
the augment, where the intermediate locking member is tight 
ened with respect to the augment by a screw. 
0019 Systems, devices, and methods described herein 
provide implants that create friction and allow for surround 
ing bone ingrowth at the interface of the implants and a 
patient's bone. In certain embodiments, an implantable ortho 
pedic device includes an implant that has a Surface that con 
tacts a patient's joint and has a plurality of protrusions con 
nected to the surface that rise above the surface. The implant 
may also include pores dispersed throughout the Surface at the 
bone interface. The protrusions located at the surface of the 
implant may be blunt, or may be any other Suitable shape and 
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configuration. The protrusions may extend from the Surface 
to any Suitable height, such as heights between about 50 um 
and about 2000 um, heights between about 100 um and 1100 
um, or heights between about 200 um and 400 um. The 
protrusions may be spaced on the Surface of the implant in any 
Suitable concentration or density. The desired protrusion den 
sity may also be patient-specific, and may be determined 
based on the density of a native bone into which a component 
is implanted. An implant may have a large number of protru 
sion features on its Surface, and one or more of these indi 
vidual features may fall outside of a desired size or spacing 
without affecting the overall efficacy of the surface. 
0020. In certain embodiments, an implant includes inter 
nal or external strengthening features. A porous implant may 
include internal or external strengthening ribs to provide Sup 
port to Surrounding porous structures. A porous implant may 
also be coupled with a flange that has a first end for attaching 
the flange to the implant and a second end for attaching the 
flange to Surrounding bone structure. The porous implant may 
also include a reticulated Surface coating. 
0021. In certain embodiments, an implantable orthopedic 
device is created by providing a mold having a negative 
impression of a porous beaded Surface and providing an 
implant substrate to be coated. Particles are interposed 
between the implant Substrate and the mold, and a pressure or 
elevated temperature may be applied to the mold, implant 
Substrate, and particles. The implant Substrate provided may 
be solid or may be porous, and the particles interposed 
between the implant substrate and the mold may be symmet 
ric or asymmetric. 
0022. In certain embodiments, an implantable orthopedic 
device is created by creating a three-dimensional model simu 
lating an outer Surface profile of a porous beaded implant and 
creating a three-dimensional model of an implant Substrate 
Volume. The model simulating an outer Surface profile of a 
porous beaded implant is applied to the model of an implant 
Substrate Volume to create a pre-form Volume, and an algo 
rithm is applied to fill the pre-form volume with a desired 
reticulated structure to create a porous implant model. An 
implant is formed using the porous implant model. 
0023. In certain embodiments, an implantable orthopedic 
device is created by providing a mold of an implanthaving an 
inner Surface mimicking a negative image of an outer Surface 
profile geometry of a porous beaded surface and providing a 
plurality of particles that are placed into the mold. Pressure or 
elevated temperature is applied to the mold and particles. The 
particles placed into the mold may be symmetric or asym 
metric. 
0024. In certain embodiments, an implantable orthopedic 
device is created by providing a mold of an implanthaving an 
inner Surface mimicking a negative image of an outer Surface 
profile geometry of a porous beaded Surface and loading one 
or more foaming agents into the mold. A porous foam com 
ponent is created in the general shape or size of the implant 
that has an outer Surface geometry mimicking an outer Sur 
face profile geometry of a porous beaded surface. The porous 
foam component is removed from the mold, and a binding 
agent is applied to the porous foam component. A plurality of 
symmetric or asymmetric particles are applied to the porous 
foam component having the binding agent and the porous 
foam component, binding agent, and particles are Subjected 
to an elevated temperature to sinter the particles together and 
burn out the foam component to form an implant having a 
roughened porous texture with an outer Surface profile geom 
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etry mimicking a clinically-proven porous beaded structure. 
The porous foam component may be polymeric, and may be 
a polyurethane component. 
0025 Systems, devices, and methods described herein 
provide implants that can be expanded or adjusted to fill bone 
Voids in a patient's anatomy Surrounding the implant. In cer 
tain embodiments, an orthopedic implant includes an 
acetabular implant with first and second portions that are 
separated along a side of the implant by a slit and an expan 
sion member disposed between the first and second portions 
and adjustable by a tightening tool to displace the two por 
tions relative to each other. The implant may also include a 
hinge that joins the first and second portions along a side of 
the implant. The first and second portions of an implant may 
comprise a solid portion, and the Volume of the implant not 
including the Solid portion may be porous. Any number of 
portions may be provided in the implant, and the implant may 
have any number of intersecting perpendicular slits for divid 
ing the portions. The implant may be a flange connected to an 
acetabular shell, or may be an acetabular shell or cage. The 
implant may include a screw that passes through the implant 
to connect the implant to a patient’s acetabulum. 
0026. In certain embodiments, an expansion member used 
in an expandable or adjustable implant may be a shaped 
memory plug or a screw. The expansion member may be an 
augment with a curved side and a connection site that attaches 
to an acetabular shell. 

0027. In certain embodiments, an orthopedic device is 
implanted in a patient’s joint by installing an acetabular shell 
or cage within the joint and placing an augment between the 
shell and the patient’s bone. Two portions of the augment are 
expanded until a first portion abuts the patient's bone and a 
second bone abuts the acetabular shell or cage, and the aug 
ment is anchored to the bone. The portions of the augment 
may be expanded using a tightening tool coupled to an expan 
sion member disposed between the portions of the augment to 
displace the portions relative to each other. The expansion 
member used may be a shaped memory plug, a screw, or a 
wedge, and the tightening tool may include a torque-limiting 
device. The two portions of the augment may be expanded 
along a hinge that joins the portions. The portions of the 
augment may be biased towards one another. A screw may be 
passed through the shell to connect the shell to the patient’s 
acetabulum. A porous Surface may be applied to a portion of 
the augment. The augment may be removed via slits or flex 
ible hinge portions provided on the augment. 
0028 Systems, devices, and methods described herein 
provide implants having a plurality of projections and 
optional fixation elements. In certain embodiments, an ortho 
pedic augment includes a base member to which at least two 
projections are coupled, the at least two projections having a 
gap therebetween, and a fixation element provided on one or 
more of the at least two projections. The fixation element may 
be a cement trough. In certain embodiments, the base member 
is shaped to couple with an implant. For example, a first 
surface of the base member that contacts the implant may be 
Substantially arcuate. The at least two projections may be 
disposed in substantially the same direction. The length of the 
at least two projections may be substantially the same, or the 
length of one of the at least two projections may be different 
than the respective length of another of the at least two pro 
jections. In some embodiments, the base member includes 
one or more fixation elements such as Screw holes configured 
to receive a fastener. In some embodiments, the base member 
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includes a connection element configured to receive a driver 
handle for placing the orthopedic augment into a patient's 
joint. In some embodiments, the base member includes tim 
ing marks configured to align with corresponding timing 
marks on an implant. In some embodiments, the augment 
may further include flanges, blades, plates, or hooks attached 
thereto. 

0029. In certain embodiments, a method of implanting an 
orthopedic device in a patient's joint may include placing an 
implant within the patient's joint, the implant secured to the 
joint via a fixation device, preparing a space in the patient's 
bone proximate the implant and the fixation device, providing 
an augment that includes at least two projections having a gap 
therebetween, and inserting the augment into the prepared 
space by positioning the augment around the fixation member 
Such that the fixation member extends through the gap 
between the at least two projections of the augment. The 
method may further include forming a cement trough on one 
or more of the at least two projections, and setting the aug 
ment by pouring cement into the cement trough. In some 
embodiments, the method includes setting the augment using 
screws. The preparing may include rasping or reaming the 
patient's bone with a broach. The broach may have approxi 
mately the same cross-sectional profile as the augment. In 
Some embodiments, the amount of bone removed may be 
limited by using a depth stop disposed on the broach. The 
inserting may include attaching the augment to a driver 
handle for positioning the augment into the prepared space. 
The method may further include aligning timing marks dis 
posed on the augment with timing marks disposed on the 
implant. In some embodiments, the augment further com 
prises flanges, blades, plates, or hooks attached thereto. In 
Some embodiments, the placing includes mounting an 
acetabular shell or cage within the patient's acetabulum. 
0030 Systems, devices, and methods described herein 
provide modular orthopedic implants. In certain embodi 
ments, an orthopedic device includes an implant having a 
plurality of attachment sites and a track that includes a plu 
rality of slots, a mounting member having a first end that 
anchors to a patient's bone or soft tissue and a second end that 
mates with the implant at each of the plurality of attachment 
sites, and an augment having a protrusion that translates 
within the plurality of slots, the augment having a first cam 
surface that forms an interface with an exterior surface of the 
implant and rotates about that exterior Surface. In some 
embodiments, the mounting member may be a flange, hook, 
or plate that may be adjustably positionable about the circum 
ference of an acetabular implant. The flange, hook, or plate 
may pivot in a plane that is perpendicular to the circumference 
of an acetabular shell. In some embodiments, the mounting 
member is an acetabular augment that includes a base mem 
ber to which at least two projections are coupled, the at least 
two projections having a gap therebetween. A cement trough 
may be provided on one or more of the at least two projec 
tions. In some embodiments, the orthopedic device further 
includes a cup member disposed within the implant, the cup 
member having one or more mounting members that are 
attachable to a patient’s bone to thereby anchor to the patient's 
bone. The cup member may be a flange cup having one or 
more flanges attached thereto, and there may be a liner dis 
posed within the cup member. In some embodiments, the 
protrusion has an adjustable fastener that, upon adjusting, 
fixes the augment with respect to the implant to impede fur 
ther translation and rotation. In some embodiments, a porous 
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Surface is disposed on at least one of the implant, mounting 
member, and augment. The porous Surface may include a 
plurality of protrusions that connect to the porous Surface and 
rise above the porous Surface and a plurality of pores dis 
persed within the porous Surface. In some embodiments, the 
augment or the implant (or both) includes a first portion and a 
second portion, the first and second portions being separated 
along a first side of the augment by a slit, and an expansion 
member disposed between the first and second portions, the 
expansion member being adjustable by a tightening tool to 
displace the two portions relative to each other. 
0031. In certain embodiments, an orthopedic implant 
includes an implant having a plurality of attachment means 
and a track that includes positioning means, amounting mem 
ber having a first end that anchors to a patient's bone or soft 
tissue and a second end that mates with the implant at each of 
the plurality of attachment means; and an augment having a 
protrusion that translates within the positioning means, the 
augment having a first cam Surface that forms an interface 
with an exterior surface of the implant and rotates about that 
exterior Surface. In some embodiments, the mounting mem 
ber may be a flange, hook, or plate that may be adjustably 
positionable about the circumference of an acetabular 
implant. In some embodiments, the mounting member is an 
acetabular augment that includes a base member to which at 
least two projections are coupled, the at least two projections 
having a gap therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032. The foregoing and other objects and advantages will 
be apparent upon consideration of the following detailed 
description, taken in conjunction with the accompanying 
drawings, in which like reference characters refer to like parts 
throughout, and in which: 
0033 FIGS. 1-4 show various perspectives of an illustra 

tive rim augment or mounting member; 
0034 FIGS. 5 and 6 schematically show the use of an 
illustrative pivot joint to add a mounting member to an 
acetabular shell; 
0035 FIG. 7 shows an illustrative mounting member hav 
ing a hook that receives a crossbar, 
0036 FIG. 8 shows an illustrative mounting member hav 
ing a split opening that receives a crossbar, 
0037 FIG. 9 shows an illustrative T-slot into which a 
correspondingly-shaped receiving portion may be disposed; 
0038 FIG. 10 shows a plurality of illustrative entry por 
tions that may be provided around an acetabular shell; 
0039 FIGS. 11-13 show an illustrative augment having 
one or more mounting members; 
0040 FIGS. 14-19 show one or more illustrative porous 
pieces or Surfaces provided on bendable mounting members 
Such as bendable flanges or plates; 
0041 FIG. 20 shows an illustrative mounting member 
having peripheral notches or inlets; 
0042 FIG. 21 shows an illustrative mounting member 
having cross-hatches or removed material from the Surface; 
0043 FIGS. 22 and 23 show illustrative mounting mem 
bers having various reduced Surface area portions; 
0044 FIG. 24 shows an illustrative mounting member 
having one or more porous areas that are spaced out on the 
member; 
0045 FIG. 25 shows a mounting member having an illus 

trative orthopedic mesh: 
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0046 FIG. 26 shows an illustrative mesh portion placed on 
an outer portion of a shell; 
0047 FIG. 27 shows an illustrative mesh that includes a 
plurality of trim lines that may be cut to separate the mounting 
members attached thereto; 
0048 FIG. 28 shows illustrative separated mounting 
members from the mesh of FIG. 27 placed into a patient’s hip 
region; 
0049 FIGS. 29 and 30 show an illustrative honeycomb 
design that may be provided on a mounting member or aug 
ment; 
0050 FIG.31 shows a side elevation view of an illustrative 
cup member; 
0051 FIG. 32 shows a top plan view of the illustrative cup 
member of FIG. 31; 
0052 FIG. 33 shows an exploded view of an illustrative 
cup member and acetabular shell with an optional liner ther 
ebetween; 
0053 FIG. 34 shows a perspective view of an illustrative 
cup member and acetabular shell; 
0054 FIG.35 shows a side elevation view of an illustrative 
band cup member, 
0055 FIG. 36 shows an illustrative augment configured to 
attach to acetabular shells or cages, mounting members, or 
other augments; 
0056 FIGS.37 and 38 show an illustrative acetabular shell 
or cage that includes a track; 
0057 FIG. 39 shows an illustrative augment that includes 
a through hole; 
0.058 FIG. 40 shows an illustrative fastener having an 
expanding portion configured to be inserted through a track 
on an acetabular shell and into an augment; 
0059 FIGS. 41 and 42 show illustrative augments config 
ured to secure to an acetabular shell or cage, mounting mem 
ber, or other augment prior to insertion into a prepared bone 
void; 
0060 FIG. 43 shows an augment having an illustrative 
intermediate adapter member, 
0061 FIG. 44 shows an illustrative insertion opening in a 
shell adapted to receive features of the intermediate adapter 
system of FIG. 43: 
0062 FIG. 45 shows an illustrative expansion member 
inserted into an intermediate adapter member to secure the 
adapter in a desired location; 
0063 FIGS. 46 and 47 show examples of a prior mounting 
member or augment adapted for securement to a shell; 
0064 FIGS. 48-50 show an illustrative mounting member 
or augment provided with an opening having multiple fixed 
directional threaded screw holes; 
0065 FIG. 51 shows an illustrative mounting member or 
augment having an expandable or deformable spherical ball 
member; 
0.066 FIG. 52 shows an illustrative mounting member or 
augment having a rotatable inner cylinder insert member; 
0067 FIG. 53 shows an illustrative mounting member or 
augment similar to FIG. 52 that is configured for use with a 
polyaxial fastener; 
0068 FIG. 54 shows an illustrative mounting member and 
an illustrative augment member provided with a dovetail fea 
ture; 
0069 FIGS.55 and 56 show an illustrative dovetail feature 
configured to receive a fastener; 
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0070 FIGS. 57 and 58 show an illustrative chock distally 
connected to a Surgical cable and positioned within a portion 
of an augment; 
(0071 FIGS. 59 and 60 show an illustrative chock having 
an angled or inclined Surface configured to receive an expan 
sion member, 
0072 FIG. 61 shows an illustrative cable tensioning 
device provided on a mounting member or augment; 
0073 FIGS. 62-64 show an illustrative mounting member 
or augment that may be attached to an acetabular shell, cage 
or other augment using a separate expandable chock member 
and an intermediate connecting member; 
0074 FIG. 65 shows an illustrative expanding element 
that may be provided in an aperture of a mounting member or 
augment; 
0075 FIG. 66 shows an illustrative ferrule on a cable that 
may be positioned against an augment; 
0076 FIGS. 67 and 68 show illustrative geometries for a 
receiving portion of a shell, cage, or augment; 
0077 FIG. 69 shows illustrative indicia for indicating a 
positional relationship between the mounting member oraug 
ment and the implant to which it is to be attached; 
0078 FIG. 70 shows illustrative spikes that may be pro 
vided on mounting members or augments for improving fixa 
tion; 
0079 FIG. 71 shows an illustrative bi-lobe cup or shell: 
0080 FIG. 72 shows two augments attached together via 
an illustrative fastening device; 
I0081 FIG. 73 shows an illustrative augment with integral 
spikes; 
0082 FIG. 74 shows an illustrative augment with built-in 
securement features; 
I0083 FIG. 75-77 show various illustrative augments or 
porous coating portions having one or more cross-sectional 
areas of reduced material; 
I0084 FIG. 78 shows an illustrative rotary tool: 
0085 FIGS. 79-82 shows various connection devices for 
securing a mounting member or an augment to an acetabular 
shell or cage; 
I0086 FIGS. 83-85 show illustrative augments provided 
with an elongated undercut groove configured to receive a 
cam locking pin; 
I0087 FIG. 86-89 show illustrative cleats provided proxi 
mate to a rim of an acetabular shell or cage, mounting mem 
ber, or augment; 
0088 FIG. 90 shows illustrative cleat portions configured 
for securing soft tissues; 
I0089 FIGS. 91 and 92 show an illustrative augment 
attached peripherally to an acetabular shell or cage via a 
recess; 
0090 FIGS. 93 and 94 show an illustrative mounting 
member attached peripherally to an acetabular shell or cage 
via a recess; 
0091 FIG.95 shows an acetabular shell or cage having an 
illustrative annular protrusion; 
0092 FIG.96 shows a first view of an illustrative implant 
component; 
0093 FIG. 97 shows a second view of an illustrative 
implant component; 
0094 FIG. 98 shows an illustrative implant coating vol 
ume having a spherical bead Surface profile; 
0095 FIG. 99 shows an illustrative unit cell having a 
porous structure; 
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0096 FIG. 100 shows a cross-section of an illustrative 
coating Volume with a spherical bead profile and a porous 
Structure: 
(0097 FIG. 101 shows a first illustrative SEM image of a 
porous Surface; 
(0098 FIG. 102 shows a second illustrative SEM image of 
a porous Surface; 
(0099 FIGS. 103-107 show illustrative expandable/adjust 
able augments; 
0100 FIG. 108 shows an illustrative expansion member; 
0101 FIGS. 109-113 show illustrative expandable/adjust 
able augments; 
0102 FIG. 114 shows an illustrative expandable/adjust 
able augment with multiple expansion screws; 
0103 FIG. 115 shows an illustrative expandable/adjust 
able implant shell; 
0104 FIGS. 116 and 117 show a front perspective view 
and a back view, respectively, of an illustrative augment; 
0105 FIG. 118 shows a top plan view of an augment 
illustratively installed on an acetabular shell; 
0106 FIGS. 119-122 illustrate exemplary methods for 
installing an augment into a patient's joint; 
0107 FIG. 123 shows a front perspective view of an illus 
trative augment having three projections; 
0.108 FIG. 124 shows a top plan view of an augment 
having an illustrative flange; 
0109 FIG. 125 shows a partial cross-section elevation 
view of an illustrative augment with a flange installed in an 
acetabulum; 
0110 FIGS. 126 and 127 show an illustrative augment and 
flange combination; 
0111 FIGS. 128 and 129 show an illustrative posterior 
wall augment and mounting member combination; 
0112 FIGS. 130 and 131 show an acetabular shell or cage 
with an illustrative concentric frustoconical tapered inner 
Surface; 
0113 FIGS. 132-134 show an illustrative deep profile 
acetabular augment; 
0114 FIGS. 135-140 show an illustrative superolateral 
augment or flange member, 
0115 FIGS. 141-143 show an augment or mounting mem 
ber incorporating variable locking angle screw geometry; 
0116 FIGS. 144-148 show various examples of screws 
that may be used with augments or mounting members; 
0117 FIG. 149 shows an illustrative screw having a 
rounded, tapered, or spherical head; 
0118 FIGS. 150-155 show an augment or mounting mem 
ber incorporating variable locking angle screw geometry; 
0119 FIG. 156 shows an illustrative screw head including 
a polymer that is deformed by an engagement structure pro 
vided on an augment or mounting member, 
I0120 FIG. 157 shows an illustrative porous outer layer 
applied to a solid Substrate; 
I0121 FIG. 158 shows an illustrative solid insert pressed 
into a porous mounting member or augment; 
0.122 FIG. 159 shows an illustrative augment shaped in 
the form of an “L’: 
(0123 FIGS. 160 and 161 schematically illustrate the dif 
ference in bone density and strength between normal bone 
(FIG.160) and osteoporotic bone (FIG. 161); 
0.124 FIG. 162 shows a conventional cancellous bone 
Screw; 
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0.125 FIG. 163 shows an illustrative bone screw having a 
proximal outer Straight thread portion and a distal tapering 
thread portion; 
0126 FIG.164 shows an illustrative bone screw having a 
larger outer crest thread diameter than the bone screw of FIG. 
162; 
0127 FIG.165 shows an illustrative bone screw having a 
fully tapered thread: 
0128 FIG. 166 shown an illustrative augment having 
recess portions alongside a split portion; 
0129 FIG.167 shows an illustrative augment having a slot 
that is shaped to correspond to an appropriate removal tool; 
0130 FIGS. 168-170 show illustrative crescent blades or 
two-sided blades that can rotate into a slot to affect removal of 
an augment; 
0131 FIG. 171 shows an illustrative augment for use with 
a blade removal tool; 
(0132 FIGS. 172 and 173 show an illustrative removal tool 
that may include a collapsible blade; 
0.133 FIGS. 174 and 175 show illustrative augments pre 
designed for removal; 
0134 FIG. 176 shows an illustrative contact-reducing 
augment; 
0135 FIG. 177 shows an illustrative augment having one 
or more coated portions; 
0.136 FIGS. 178 and 179 show illustrative anchor screws 
adapted for securement of an implant to Surrounding bone; 
0.137 FIGS. 180 and 181 show an illustrative anchor 
screw screwed into place and a smaller screw that may be 
inserted into a cannulated portion of the anchor screw; 
0138 FIGS. 182 and 183 show an illustrative anchor 
screw configured to be used to secure a graft material; 
0139 FIG. 184 shows an illustrative fastener that includes 
a porous shaft; 
0140 FIGS. 185-187 show various illustrative augments 
in the shape of an acetabular cup and provided with a number 
of openings disposed circumferentially around the augment; 
0141 FIGS. 188-190 show illustrative triangular-shaped 
inserts that may be positioned in the openings of the augments 
of FIGS. 185-187; 
0142 FIG. 191-193 show illustrative curved inserts that 
may be positioned in the openings of the augments of FIGS. 
185-187: 
0143 FIGS. 194 and 195 show an illustrative insert having 
a spike extending therefrom; 
014.4 FIGS. 196 and 197 show an illustrative insert having 
screw threads extending from a Surface thereof. 
0145 FIG. 198 shows an illustrative insert having a back 
portion provided with a mounting feature onto which Supple 
mental augments or mounting members may be mounted; 
0146 FIG. 199 shows an illustrative supplemental aug 
ment having a complementary track to the mounting feature 
provided in FIG. 198: 
0147 FIG. 200 shows an illustrative taper lock; 
0148 FIG. 201 shows an illustrative ledge that may be 
provided around at least a portion of an opening on the outer 
wall of an augment; 
014.9 FIG. 202 shows an illustrative mounting member 
having openings for correspondingly-shaped inserts; 
0150 FIG. 203 shows illustrative inserts having lattice 
structures provided thereon; 
0151 FIGS. 204 and 205 show an illustrative supplemen 

tal augment coupled to an augment; 
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0152 FIG. 206 shows an illustrative shell having a track 
that is undercut so as to form a dovetail joint with an augment; 
0153 FIG. 207 shows an illustrative augment including a 
channel shaped to receive a connecting member, 
0154 FIG. 208 shows an illustrative connecting member; 
0155 FIG. 209 shows an illustrative augment that spans a 
pelvic defect; and 
0156 FIG. 210 shows an illustrative secondary augment 
for use with a primary augment. 

DETAILED DESCRIPTION 

0157 To provide an overall understanding of the systems, 
devices, and methods described herein, certain illustrative 
embodiments will be described. Although the embodiments 
and features described herein are specifically described for 
use in connection with acetabular systems, it will be under 
stood that all the components, connection mechanisms, 
adjustable systems, fixation methods, manufacturing meth 
ods, coatings, and other features outlined below may be com 
bined with one another in any Suitable manner and may be 
adapted and applied to medical devices and implants to be 
used in other Surgical procedures, including, but not limited 
to: spine arthroplasty, cranio-maxillofacial Surgical proce 
dures, knee arthroplasty, shoulder arthroplasty, as well as 
foot, ankle, hand, and other extremity procedures. 
0158 Various implants and other devices described herein 
in their various embodiments may be used in conjunction 
with any appropriate reinforcement material, non-limiting 
examples of which include bone cement, appropriate poly 
mers, resorbable polyurethane, and/or any materials provided 
by PolyNovo Biomaterials Limited, or any suitable combina 
tions thereof. Further non-limiting examples of potential 
materials that may be used are described in the following 
references: U.S. Patent Application Publication No. 2006/ 
0051394, entitled “Biodegradable Polyurethane and Polyure 
thane Ureas.” U.S. Patent Application Publication No. 2005/ 
0.197422, entitled “Biocompatible Polymer Compositions for 
Dual or Multi Staged Curing.” U.S. Patent Application Pub 
lication No. 2005/0238683, entitled “Biodegradable Polyure 
thane/Urea Compositions.” U.S. Patent Application Publica 
tion No. 2007/0225387, entitled “Polymer Compositions for 
Dual or Multi Staged Curing.” U.S. Patent Application Pub 
lication No. 2009/0324675, entitled “Biocompatible Polymer 
Compositions. U.S. Patent Application Publication No. 
2009/0175921, entitled “Chain Extenders, and U.S. Patent 
Application Publication No. 2009/0099600, entitled “High 
Modulus Polyurethane and Polyurethane/Urea Composi 
tions. Each of the prior references is incorporated by refer 
ence herein in its entirety. 
0159 FIGS. 1-4 show some embodiments where a rim 
augment or a mounting member may be configured for a left 
hip. Rim mounting member 202 may be press-fit onto an 
outer diameter 203 of an acetabular cup 204 (e.g., acetabular 
shell, cup, cage, or augment). The rim mounting member 202 
has at least one curved or spherical inner surface 205 that 
matches a contour profile 207 of an outer surface of the 
acetabular cup 204 to which the mounting member 202 is 
attached. In some embodiments, more than one opposing 
curved or spherical Surfaces may be provided on the inner 
surface 205 of the rim mounting member 202, each curved or 
spherical Surface comprising a similar radius of curvature. 
The size, shape, and profile of these one or more curved or 
spherical Surfaces correspond to the outer diameter and outer 
surface profile of the acetabular cup 204. 
























































