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which are configured to engage a number of the elongate support ele-
ments (12) to the spinal column and which are formed of a third material
that is bio-compatible with each of the first and second materials.
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SYSTEMS, KITS AND METHODS FOR TREATMENT OF THE
SPINAL COLUMN USING ELONGATE SUPPORT MEMBERS

FIELD OF THE INVENTION
The present invention relates generally to treatment of the spinal column, and more
particularly relates to systems, kits and methods for treatment of the spinal column using

elongate support members.

BACKGROUND

Various types and configurations of spinal instrumentation and constructs are
currently used in the treatment of the spinal column to provide stabilization and support
across multiple vertebral levels. One or more elongate spinal rods are sometimes used to
provide such stabilization and support, with the rods attached to the vertebrae by a number
of anchor elements including, for example, bone screws, hooks and/or various types and
configurations of connectors.

The devices and components used in association with the spinal instrumentation
and constructs are typically formed of either stainless steel or titanium materials to
accommodate different construct criteria and requirements. For example, deformity
surgeons may prefer systems formed of stainless steel due to increased rod stiffness and in
situ bending properties, while degenerative and trauma surgeons may prefer titanium
systems due to better imaging qualities. Since stainless steel is not bio-compatible with
titanium, two complete mstrumentation sets (including rod and anchor elements) in
stainless steel and titanium must be provided to hospitals or distributors to satisfy
construct stiffness requirements, desired imaging qualities, and/or other system needs. As
a result, the manufacturing and inventory costs associated with providing two complete
instrumentation sets for use in association with various spinal constructs can be quite high.

Thus, there is a general need in the industry to provide improved systems, kits and
methods for treatment of the spinal column using elongate support members. The present
ivention satisfies this need and provides other benefits and advantages in a novel and

unobvious manner.
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SUMMARY

The present invention relates generally to instrumentation used in association with
treatment of the spinal column, and more particularly relates to systems, kits and methods
for treatment of the spinal column using elongate support members. While the actual
nature of the invention covered herein can only be determined with reference to the claims
appended hereto, certain forms of the invention that are characteristic of the preferred
embodiments disclosed herein are described briefly as follows.

In one form of the present invention, a surgical kit 1s provided for treatment of the
spinal column, including a plurality of elongate support elements configured for placement
across multiple levels of the spinal column with at least one of the elongate support
elements formed of a first material and at least one other of the elongate support elements
formed of a second material different from the first material. A plurality of fixation
elements are also provided which are configured to engage a number of the elongate
support elements to the spinal column.

In another form of the present invention, a system is provided for treatment of the
spinal column, including a plurality of elongate support elements configured for placement
across multiple levels of the spinal column with at least one of the elongate support
elements formed of a first material having a first modulus of elasticity and at least one
other of the elongate support elements formed of a second material having a second
modulus of elasticity different from the first modulus of elasticity. A plurality of fixation
clements are also provided which are configured to engage a number of the elongate
support elements to the spinal column.

In another form of the present invention, a system is provided for controlling
inventory of imstrumentation used in association with treatment of the spinal column,
including a first product inventory of elongate support elements configured for placement
across multiple levels of the spinal column and formed of a first material having a first
modulus of elasticity, a second product inventory of elongate support elements configured
for placement across multiple levels of the spinal column and formed of a second material
having a second modulus of elasticity different from the first modulus of elasticity, and a

third product inventory of fixation elements configured to engage at least one of the
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elongate support elements to the spinal column and formed of a third material that is bio-
compatible with each of the first and second materials.

In another form of the present invention, a method is provided for controlling
inventory of instrumentation used in association with treatment of the spinal column,
including providing a first product inventory of elongate support elements configured for
placement across multiple levels of the spinal column and formed of a first material
having a first modulus of elasticity, providing a second product inventory of elongate
support elements configured for placement across multiple levels of the spinal column and
formed of a second material having a second modulus of elasticity different from the first
modulus of elasticity, and providing a third product inventory of fixation elements
contigured to engage at least one of the elongate support elements to the spinal column
and formed of a third material that is bio-compatible with each of the first and second
materials.

In another form of the present invention, a method is provided for controlling
inventory of instrumentation used in association with treatment of the spinal column,
including providing a first product inventory of elongate support elements configured for
placement across multiple levels of the spinal column and formed of titanium, providing a
second product mnventory of elongate support elements configured for placement across
multiple levels of the spinal column and formed of an alloy comprising Co and Cr, and
providing a third product inventory of fixation elements configured to engage at least one
of the elongate support elements to the spinal column and formed of titanium.

In another form of the present invention, a method is provided for providing a
spinal construct for use in association with treatment of the spinal column, including
determining a desired degree of stiffness associated with a spinal construct assembly for
use in the treatment of the spinal column, selecting at least one elongate support element
formed of a material from the group consisting of titanium and chrome cobalt, and
anchoring the at least one elongate support element to at least two vertebrae using at least
two fixation elements formed of titanium to form a spinal construct assembly exhibiting
the desired degree of stiffness.

In another form of the present invention, a method is provided for providing a

spinal construct for use in association with treatment of the spinal column, including
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determining a desired degree of stiffness associated with a spinal construct assembly for
use in the treatment of the spinal column, selecting at least one elongate support element
formed of a material selected from the group consisting of a first titanium-compatible
material having a first modulus of elasticity and a second titanium-compatible material
having a second modulus of elasticity different from the first modulus of elasticity, and
anchoring the at least one elongate support element to at least two vertebrae using at least
two fixation elements formed of a third titanjum-compatible material to form a spinal
construct assembly exhibiting the desired degree of stiffness.

It is one object of the present invention to provide improved systems, kits and
methods for treatment of the spinal column using elongate support members. Further
objects, features, advantages, benefits, and aspects of the present invention will become

apparent from the drawings and description contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a spinal construct for treatment of the spinal column according to one
form of the present invention, as attached to the posterior region of the spinal column.
FIG. 2 1s a lateral view, partially in cross section, of the spinal construct shown in
FIG. 1.
FIG. 3 is a kit including components used in association with treatment of the

spinal column according to one form of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

For the purposes of promoting an understanding of the principles of the invention,
reference will now be made to the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will nevertheless be understood that no
[imitation on the scope of the invention is hereby intended, and that alterations and further
modifications in the illustrated devices, and further applications of the principles of the
invention as illustrated herein are contemplated as would normally occur to one skilled in
the art to which the invention relates.

Referring to FIGS. 1 and 2, illustrated therein is spinal construct 10 for treatment

of the spinal column according to one form of the present invention. The spinal construct
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10 is engaged to the spinal column S and includes a number of elongate support elements
12 that extend across one or more vertebral levels, and a number of fixation elements 14
that anchor the elongate support elements 12 to the vertebrae V. Additionally, the spinal
construct 10 may include a number of transverse connectors or link elements 16 that
interconnect adjacent pairs of the elongate support elements 12. Further details regarding
the spinal construct 10 will be discussed below.

In one embodiment of the invention, the elongate support elements 12 comprise
spinal rods 20. However, it should be understood that other types of elongate support
elements are also contemplated as falling within the scope of the present invention
including, for example, plates, wires or other types of elongate support elements known to
those of skill in the art. Additionally, although the spinal rods 20 are illustrated as having
a generally circular outer cross section, it should be understood that other cross sectional
shapes are also contemplated as falling within the scope of the invention icluding, for
example, elliptical, hexagonal, rectangular or triangular cross sectional shapes, or any
other suitable shape or configuration. Further, although the spinal construct 10 1s
illustrated as comprising a pair of elongate support members 12 positioned on opposite
sides of the spinal column S, it should be understood that a single elongate support
member 12 or three or more elongate support members 12 may also be used.

In a further embodiment of the invention, the fixation elements 14 comprise a
number of bone screws 30 and a number of spinal hooks 40. However, it should be
understood that other types and configurations of fixation elements are also contemplated
including, for example, bolts, pins, staples, wires, connectors, cages or other types of
fixation elements known to those of skill in the art. In the illustrated embodiment, the
bone screws 30 each include a threaded shank portion 32 configured for engagement with
vertebral bone, a U-shaped head portion 34 sized to receive one of the spinal rods 20
therein, and a set screw 36 threadedly engaged with the U-shaped head portion 34 to
securely engage the spinal rod 20 to the bone screw 30. However, it should be understood
that other types and configurations of bone screws and other techniques for engaging the
spinal rod 20 to the bone screw are also contemplated as falling within the scope of the
present invention. Additionally, in the illustrated embodiment, the spinal hooks 40 each

include an anchoring blade portion 42 sized to wrap about a portion of a vertebra V, a U-
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shaped head portion 44 sized to receive one of the spinal rods 20 therein, and a set screw
46 threadedly engaged with the U-shaped head portion 44 to securely engage the spinal
rod 20 to the spinal hook 40. However, it should be understood that other types and
configurations of spinal hooks and other techniques for engaging the spinal rod 20 to the
spinal hooks are also contemplated as falling within the scope of the present invention.

Further details regarding the structural configuration and operation of the bone
screws 30 and the spinal hooks 40 are set forth in U.S. Patent No. 5,005,562 to Cotrel, the
contents of which are incorporated herein by reference in their entirety. However, as
mentioned above, it should be understood that other types and configurations of bone
screws and spinal hooks are also contemplated as falling within the scope of the present
invention. For example, U.S. Patent No. 5,527,314 to Brumfield et al. discloses a spinal
implant system for correcting spinal deformities/abnormalities and including a pair of
elongate spinal rods and a number of bone screws and hooks for engaging the spinal rods
to the spinal column, the contents of which are also incorporated herein by reference.

In one embodiment of the invention, a first product inventory of spinal rods 20 is
provided which are formed of a first material having a first modulus of elasticity to
provide a select degree of stiffness. A second product inventory of spinal rods 20 1s also
provided which are formed of a second material having a second modulus of elasticity that
is different from the first modulus of elasticity, thereby providing the first and second
inventories of spinal rods 20 with different degrees of stiffness. In one embodiment of the
invention, the ratio between the first and second moduli is at least about 1 to 1.05. In
another embodiment, the ratio between the first and second moduli is at least about 1 to
1.25. In a further embodiment, the ratio between the first and second moduli is at least
about 1 to 2. In one specific embodiment, the ratio between the first and second moduli is
approximately 1 to 2.25. However, it should be understood that other ratios between the
first and second moduli are also conternpiated as falling within the scope of the present
invention.

As should be appreciated, the surgeon may choose one or more spinal rods 20 from
either of the first and second product inventories to provide the spinal construct 10 with a
desired degree of stiffness to accommodate the specific criteria and requirements

associated with treatment of the spinal column. Additionally, a third product inventory of
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fixation elements 14 is provided which are formed of a third material that is bio-
compatible with each of the first and second materials associated with the first and second
inventories of the spinal rods 20.

The first and second inventories of the spinal rods 20 and the third inventory of
fixation elements 14 are each preferably formed of a titanium-compatible material. For
definitional purposes, it should be understood that the term “titanium-compatible™
encompasses any material that is bio-compatible with titanium, including titanium itself.
At present, stainless steel is generally not considered to be a titanium-compatible material,
and therefore is currently not contemplated for use in association with the manufacture of
the spinal rods 20 or the fixation elements 14. However, it should be understood that
future studies and developments may lead to a different conclusion regarding the bio-
compatibility between stainless steel and titanium-based materials, and that future use of
stainless steel components in combination with titanium-based components is also
contemplated as falling within the scope of the present invention.

In one specific embodiment of the invention, the first inventory of spinal rods 20
and the fixation elements 14 are each formed of Ti or Ti-CP (commercially pure titanium).
In another specific embodiment, the second inventory of spinal rods 20 is formed of an
alloy comprising Co and Cr, such as, for example, Cr-Co (chrome cobalt), CoCrMo
(cobalt-chromium-molybdenum; also abbreviated as CCM or CoCr), or other Co-based or
Cr-based alloy materials known to those of skill in the art. In a further specific
embodiment, the second inventory of spinal rods 20 is formed of a titanium alloy such as
Ti-6Al1-4V (also abbreviated as Ti-6-4), a shape-memory alloy such as Nitinol (N1T1), or
other titanium alloy materials known to those of skill in the art. In yet another specific
embodiment, the first or second inventories of spinal rods 20 are formed of a plastic or
polymeric material such as PEEK (polyetheretherketone), PLA (polylactate), or other
plastic or polymeric materials known to those of skill in the art. Additionally, in other
embodiments of the invention, auxiliary wiring may be used to secure one or more of the
spinal rods 20 to the fixation elements 14. In such instances, the auxiliary wiring may be
formed from MP35N, which is known to those of skill in the art to exhibit a high degree of

strength and flexibility, and is also known to be compatible with both titantum and

titanium-compatible materials.
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It should be appreciated that spinal rods formed of titanium are more flexible
compared to spinal rods formed of stainless steel. Specifically, titanium has a modulus of
elasticity of about 103 Gpa, whereas stainless steel has a modulus of elasticity of about
200 Gpa. As should be apparent, titanium has a modulus of elasticity which is about one-
half that of stainless steel. As a result, spinal constructs utilizing titanium rods provide a
lower overall stiffness value compared to spinal constructs utilizing stainless steel rods.
Additionally, 1t should also be appreciated that spinal rods or components formed of
titanium provide better imaging qualities compared to spinal rods or components formed
from stainless steel, which may be preferential to degenerative énd trauma surgeons.
Thus, in certain mstances, a surgeon’s use of spinal rods or components formed of
titanium may be a preferred option for improved post-operative imaging qualities, even
when a titantum-compatible rod of a greater modulus of elasticity is chosen for use in
association with the spinal construct.

It should also be appreciated that spinal rods formed of a plastic or polymeric
material (such as PEEK or PLA) are significantly more flexible compared to spinal rods
formed of stainless steel. Specitically, PEEK has a modulus of elasticity of about 3.6 Gpa,
whereas stainless steel has a modulus of elasticity of about 200 Gpa. As should be
apparent, PEEK has a modulus of elasticity which is about 1.8% of the modulus of
elasticity of stainless steel. As a result, spinal constructs utilizing PEEK rods provide a
substantially lower overall stiffness value compared to spinal constructs utilizing stainless
steel rods. Additionally, 1t should also be appreciated that spinal rods or components
formed of PEEK provide better imaging qualities compared to spinal rods or components
formed from stainless steel. Thus, in certain instances, a surgeon’s use of spinal rods or
components formed of PEEK may be a preferred option for improved post-operative
imaging qualities.

It should further be appreciated that spinal rods formed of a titanium-compatible
material (such as Co/Cr-based alloys or titanium alloys) may be selected to have a
modulus of elasticity substantially similar to that of stainless steel. For example, Cr-Co
has a modulus of elasticity of about 230 Gpa, whereas stainless steel has a modulus of

elasticity of about 200 Gpa. As aresult, spinal rods formed of Cr-Co provide similar

bending properties and performance characteristics as compared to spinal rods formed of
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stainless steel, thereby providing the spinal construct assembly with an overall stiffness
value similar to constructs made up of components formed entirely of stainless steel. Use
of such spinal construct assemblies may be preferential to deformity surgeons due to
increased rod stiffness and better in situ bending properties relative to spinal constructs
utilizing rods formed of titanium. Additionally, rods formed from Cr-Co and other alloy
materials provide improved fatigue performance and a lesser degree of notch sensitivity
compared to rods formed from titanium.

As discussed above, in certain instances, a surgeon may prefer to use spinal rods
having a degree of stiffness comparable to that of stainless steel. Additionally, the fixation
elements 14 provided as part of the present invention are preferably formed exclusively ot
titanium or a titanium-compatible material. Further, at least at present, stainless steel is
generally not considered to be a titanium-compatible material. Accordingly, as discussed
above, the present invention provides a second inventory of spinal rods formed of a
titanium-compatible material (e.g., a Co/Cr-based alloy or a titanium alloy). As a result,
the surgeon can select a spinal rod having a degree of stiffness comparable to that of
stainless steel, while at the same time being able to utilize a single inventory of fixation
elements 14 formed exclusively of titanium or a titanium-compatible material.

As should now be apparent, the present invention addresses the disadvantages
associated with maintaining separate inventories of stainless steel and titanium fixation
elements by providing a product inventory of fixation elements (e.g., bone screw 30 and
spinal hooks 40) formed of a single material such as titanium, and by providing two
product inventories of elongate support elements 12 (e.g., spinal rods 20) formed of
titanium and a titanium-compatible material (e.g., Co/Cr-based alloys, titanium alloys,
plastics or polymers). By providing fixation elements 14 formed from a single material,
manufacturing and inventory costs are reduced. Similarly, design and testing costs
associated with bringing new fixation element designs to market are also reduced.
Additionally, hospital inventory is reduced, yet the ability to provide spinal constructs that
satisfy varying flexibility/stiffness requirements and desired imaging qualities is
maintained. Indeed, a surgeon is given an intra-operative option to decide the most
suitable construct mechanics (e.g., a more flexible construct via use of a titanium rod vs. a

stiffer construct via use of titanium-compatible alloy materials having a higher modulus of
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elasticity, or a more rigid construct via use of rods formed of titanium or a titanium-
compatible alloy material vs. a more flexible construct via use of a plastic or polymeric
material having a lower modulus of elasticity).

Referring to FIG. 3, shown therein is a surgical kit 100 including various
components used to form a spinal construct for treatment of the spinal column according
to one form of the present invention. In the illustrated embodiment of the invention, the
surgical kit 100 includes the components used to form the spinal construct 10 illustrated in
FIGS. 1 and 2 (e.g., elongate support elements 12, fixation elements 14, and transverse
connectors or link elements 16). However, as discussed above, the use of other types and
configurations of elongate support elements, fixation elements, and/or connector elements
are also contemplated as falling within the scope of the present invention.

The illustrated embodiment of the surgical kit 100 comprises packaging 102 for
containing and maintaining the spinal construct components in a sterilized condition prior
to surgery. The components associated with the surgical kit 100 include a number of
elongate support elements 12, a number of fixation elements 14, and a number of
transverse connectors or link elements 16. Specifically, the surgical kit 100 includes a
first pair of spinal rods 20a, 20b, a second pair of spinal rods 20c, 20d, a number of bone
screws 30 (including setscrews 36), and a number of spinal hooks 40. However, as
discussed above with regard to the spinal construct 10, the use ot other types,
configurations and quantities of elongate support elements and tixation elements to form
other spinal constructs are also contemplated as falling within the scope of the present
invention.

Additionally, although not specifically illustrated in FIG. 3, it should be
understood that the kit 100 may include one or more instruments or tools to aid in
performing the designated surgical procedure including, for example, drivers, rod reducers
and/or other types of instrumentation used in association with spinal surgery. Further
information regarding surgical kits for use in association with treatment ot the spine,
including discussion on packaging and other components and instruments that may be
included with the surgical kit 100, are set forth in U.S. Patent Application Serial No.

10/634,206 to Powers et al., the contents of which are incorporated herein by reference.
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In one embodiment of the invention, the first pair of the spinal rods 20a, 20b is
formed of a first material having a first modulus of elasticity to provide a select degree of
stiffness, and the second pair of spinal rods 20c, 20d is formed of a second material having
a second modulus of elasticity that is different from the first modulus of elasticity, thereby
providing the first and second pairs of spinal rods with different degrees of stiffness.
Accordingly, the surgeon may choose one or more spinal rods from either of the first and
second pairs of spinal rods 20a, 20b and 20c, 20d to provide the spinal construct 10 with a
desired degree of stiffness to accommodate the specific criteria and requirements
assoclated with treatment of the spinal column. Additionally, the bone screws 30 and the
spinal hooks 40 are formed of a third material that is bio-compatible with each of the first
and second materials associated with the first and second pairs of spinal rods.

In one embodiment of the invention, each of the spinal rods 20a-20d, the bone
screws 30 and the spinal hooks 40 are each formed of a titanium-compatible material. In a
specific embodiment, the first pair of spinal rods 20a, 20b and the bone screws 30 and
spinal hooks 40 are each formed of Ti or Ti-CP (commercially pure titanium). In another
specific embodiment, the second pair of spinal rods 20c, 20d is formed of an alloy
comprising Co and Cr, such as, for example, Cr-Co (chrome cobalt), CoCrMo (cobalt-
chromium-molybdenum; also abbreviated as CCM or CoCr), or other Co-based or Cr-
based alloy materials known to those of skill in the art. In a further embodiment, the
second pair of the spinal rods 20c, 20d is formed of a titanium alloy such as Ti-6A1-4V
(also abbreviated as Ti-6-4), a shape-memory alloy such as Nitinol (NiTi), or other
titanium alloy materials known to those of skill in the art. In yet another specific
embodiment, the first or second pairs of the spinal rods 20a, 20b and 20c, 20d may be
formed of a plastic or polymeric material such as PEEK (polyetheretherketone), PLA
(polylactate), or other plastic or polymeric materials known to those of skill in the art.
Additionally, the surgical kit 100 may include a third pair of spinal rods formed from a
plastic or polymeric material, with the third pair of spinal rods having a modulus of
elasticity that is different from the modulus of elasticity associated with the first and
second pairs of spinal rods 20a, 20b and 20c, 20d to provide the third pair of spinal rods
with a different degree of stiffness compared to that of the first and second pairs of spinal

rods.
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As discussed above, spinal rods formed of titanium or plastic/polymeric materials
are more flexible compared to spinal rods formed of stainless steel. As also discussed
above, spinal rods formed of a titanium-compatible material such as Co/Cr-based alloys or
titanium alloys may be selected to have a modulus of elasticity substantially similar to that
of stainless steel. By providing the kit 100 with spinal rods having different degrees of
stiffness, spinal constructs can be assembled which provide a desired degree of stiffness to
satisfy the specific criteria and requirements associated with treatment of the spme. For
example, a surgeon may select spinal rods from the kit 100 that have similar bending
properties and performance characteristics as compared to spinal rods formed of stainless
steel (e.g., rods formed of Cr-Co or titanium alloy materials). Additionally, the surgeon 1s
also given the option to select spinal rods from the kit 100 that have a lower modulus of
elasticity, and correspondingly a lower degree of stiffness, compared to spinal rods formed
of stainless steel (e.g., rods formed of titanium or a plastic/polymer material such as
PEEK).

As should now be apparent, the kit 100 addresses disadvantages associated with
maintaining separate inventories of stainless steel and titanium fixation elements by
providing a number of fixation elements formed of a single material (such as titanium) and
by providing at least two groups of elongate support elements formed of titanium and/or
titanium-compatible materials (e.g., Co/Cr-based alloys, titanium alloys, plastics or
polymers). As a result, hospital inventory is reduced, yet the ability to provide spinal
constructs that satisfy varying flexibility/stifiness requirements and desired imaging
qualities is maintained.

For purposes of the present invention, the term “product inventory” includes
groups of products or components that are made available to surgeons or other medical
personal for the purpose of providing a spinal construct for use in treatment of the spine.
As should be appreciated, the products or components that make up the surgical kit 100
(e.g., the elongate support elements 12, the anchor elements 14, and the transverse
connectors element‘s 16) are considered to constitute product inventories.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considered as illustrative and not restrictive in

character, it being understood that only the preferred embodiments have been shown and
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described and that all changes and modifications that come within the spirit of the

invention are desired to be protected.
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What is claimed 1s:

1. A surgical kit for treatment of the spinal column, comprising:

a plurality of elongate support elements configured for placement across multiple
levels of the spinal column, at least one of said elongate support elements formed of a first
material, at least one other of said elongate support elements tormed of a second material
different from said first material; and

a plurality of fixation elements configured to engage a number of said elongate
support elements to the spinal column.

2. The surgical kit of claim 1, wherein said first material has a first modulus
of elasticity, said second material having a second modulus of elasticity different from
said first modulus of elasticity.

3. The surgical kit of claim 2, wherein a ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 1.05.

4, The surgical kit of claim 3, wherein said ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 1.25.

5. The surgical kit of claim 4, wherein said ratio between said first modulus of
elasticity and said second modulus of elasticity 1s at least about 1 to 2.

0. The surgical kit of claim 1, wherem said first material is selected from the

group consisting of titanium and a plastic material.

7. The surgical kit of claim 6, wherein said first material is commercially pure
titanium.

8. The surgical kit of claim 6, wherein said first material is PEEK.

9. The surgical kit of claim 6, wherein said second material is an alloy

comprising Co and Cr.
10.  The surgical kit of claim 9, wherein said second material is Cr-Co.
11.  The surgical kit of claim 6, wherein said second modulus of elasticity of
said second material is substantially similar to the modulus of elasticity of stainless steel.
12.  The surgical kit of claim 6, wherein said second material is a titanium alloy.
13.  The surgical kit of claim 12, wherein said titanium alloy 1s Ti-6Al1-4V.
14.  The surgical kit of claim 6, wherein said second material is MP35N.

15.  The surgical kit of claim 1, wherein said first material is titanium; and
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wherein said second material is selected from the group consisting of Cr-Co, Co-Cr-Mo,
Ti-6Al-4V, and MP35N.

16.  The surgical kit of claim 1, wherein said first material is titanium; and
wherein said second material is a plastic material.

17.  The surgical kit of claim 16, wherein said plastic material is PEEK.

18.  The surgical kit of claim 1, wherein said elongate support elements

comprise spinal rods.

19.  The surgical kit of claim 1, wherein said fixation elements comprise bone
SCrews.

20.  The surgical kit of claim 19, wherein said fixation elements further
comprise a number of connector elements for coupling said bone screws to said elongate

support elements.

21.  The surgical kit of claim 1, wherein said fixation elements comprise spinal

hooks.

22.  The surgical kit of claim 1, wherein said plurality of fixation elements are
formed of a third material that is bio-compatible with each of said first and second
materials.

23.  The surgical kit of claim 22, wherein said first and second materials are
each titanium-compatible materials; and

wherein said third material is selected from the group consisting of titanium, a
titanium alloy, and an alloy comprising Co and Cr.

24, The surgical kit of claim 22, wherein said first and second materials are
selected from the group consisting of titanium, a titanium alloy, MP35N, an alloy
comprising Co and Cr, and PEEK.

25. A system for treatment of the spinal column, comprising:

a plurality of elongate support elements configured for placement across multiple levels of
the spinal column, at least one of said elongate support elements formed of a first material
having a first modulus of elasticity, at least one other of said elongate support elements
formed of a second material having a second modulus of elasticity different from said first
modulus of elasticity; and

a plurality of fixation elements configured to engage a number of said elongate
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support elements to the spinal column.

26.  The system of claim 25, wherein a ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 1.05.

27.  The system of claim 26, wherein said ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 2.

28.  The system of claim 25, wherein said first material 1s selected from the
group consisting of titanium and a plastic material.

29.  The system of claim 28, wherein said second material is an alloy
comprising Co and Cr:

30.  The system of claim 28, wherein said second material is a titanium alloy.

31.  The system of claim 25, wherein said first material is titanium; and

wherein said second material is selected from the group consisting of Cr-Co, Co-
Cr-Mo, Ti-6Al-4V and MP35N.

32.  The system of claim 25, wherein said first material is titanium; and

wherein said second material is a plastic material.

33.  The system of claim 25, wherein said plurality of fixation elements are
tormed of a third material that is bio-compatible with each of said first and second
materials.

34.  The system of claim 33, wherein said third material is selected from the
group consisting of titanium and a titanium alloy.

35. A system for controlling inventory of instrumentation used in association
with treatment of the spinal column, comprising:

a first product inventory of elongate support elements configured for placement

across multiple levels of the spinal column and formed of a first material having a first

modulus of elasticity;

a second product inventory of elongate support elements configured for placement
across multiple levels of the spinal column and formed of a second material having a
second modulus of elasticity different from said first modulus of elasticity; and

a third product inventory of fixation elements configured to engage at least one of

said elongate support elements to the spinal column and formed of a third material that is

bio-compatible with each of said first and second materials.
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36.  The system of claim 35, wherein a ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 1.05.

37.  The system of claim 36, wherein said ratio between said first modulus of
elasticity and said second modulus of elasticity is at least about 1 to 2.

38.  The system of claim 35, wherein said first material is selected from the
group consisting of titanium and a plastic material.

39.  The system of claim 38, wherein said second material is an alloy
comprising Co and Cir.

40.  The system of claim 38, wherein said second modulus of elasticity of said
second material is substantially similar to the modulus of elasticity of stainless steel.

41.  The system of claim 38, wherein said second material is a titanium alloy.

42. The system of claim 35, wherein said first material is titantum; and wherein
said second material is selected from the group consisting of Cr-Co, Co-Cr-Mo, Ti-6Al-

4V and MP35N.

43.  The system of claim 35, wherein said first material is titanium; and

wherein said second material is a plastic material.

44.  The system of claim 35, wherein said third material is selected from the
group consisting of titanium and a titanium alloy.

45. A method of controlling inventory of instrumentation used in association
with treatment of the spinal column, comprising:

providing a first product inventory of elongate support elements configured for
placement across multiple levels of the spinal column and formed of a first material
having a first modulus of elasticity;

providing a second product inventory of elongate support elements configured for
placement across multiple levels of the spinal column and formed of a second material
having a second modulus of elasticity different from the first modulus of elasticity; and

providing a third product inventory of fixation elements configured to engage at
least one of the elongate support elements to the spinal column and formed of a third
material that is bio-compatible with each of the first and second materials.

46.  The method of claim 45, wherein a ratio between the first modulus of

elasticity and the second modulus of elasticity is at least about 1 to 1.05.
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47. The method of claim 46, wherein the ratio between the first modulus of
elasticity and the second modulus of elasticity is at least about 1 to 2.

48. The method of claim 45, wherein the first material is selected from the
group consisting of titanium and a plastic material.

49, The method of claim 48, wherein the second material is an alloy
comprising Co and Cr.

50. The method of claim 48, wherein the second material is a titanium alloy.

51. The method of claim 45, wherein the first material is titanium; and wherein
the second material is selected from the group consisting of Cr-Co, Co-Cr-Mo, Ti-6Al-4V
and MP35N.

52. The method of claim 45, wherein the first material is titanium; and wherein
the second material is a plastic material.

53. The method of claim 45, wherein the third material is selected from the
group consisting of titanium and a titanium alloy.

54.  The method of claim 45, further comprising: determining a desired degree
of stiffness associated with a spinal construct assembly for use in the treatment of the
spinal column;

selecting at least one elongate support element from one of the first and second
product inventories of elongate support elements having a modulus of elasticity
corresponding to the desired degree of stiffness associated with the spinal construct

assembly;

selecting at least two of the fixation elements from the third product inventory of
fixation elements; and

anchoring the at least one elongate support element to at least two vertebrae using
at least two of the fixation elements to form the spinal construct assembly exhibiting the

desired degree of stiffness.

55. A method of controlling inventory of instrumentation used 1n association

with treatment of the spinal column, comprising:

providing a first product inventory of elongate support elements configured for

placement across multiple levels of the spinal column and formed of titanium;

providing a second product inventory of elongate support elements configured for



10

15

20

25

30

CA 02600695 2007-09-05

WO 2006/101898 PCT/US2006/009332

19

placement across multiple levels of the spinal column and formed of an alloy comprising
Co and Cr; and

providing a third product inventory of fixation elements configured to engage at
least one of the elongate support elements to the spinal column and formed of titanium.

56.  The method of claim 55, further comprising: determining a desired degree
of stiffness associated with a spinal construct assembly for use in the treatment of the
spinal column;

selecting at least one elongate support element from one of the first and second
product inventories of elongate support elements having a modulus of elasticity
corresponding to the desired degree of stiffness associated with the spinal construct
assembly;

selecting at least two of the fixation elements from the third product inventory of
fixation elements; and

anchoring the at least one elongate support element to at least two vertebrae using
at least two of the fixation elements to form the spinal construct assembly exhibiting the
desired degree of stifiness.

57. A method of providing a spinal construct for use in association with
treatment of the spinal column, comprising:

determining a desired degree of stiffness associated with a spinal construct
assembly for use in the treatment of the spinal column;

selecting at least one elongate support element formed of a material selected from
the group consisting of titanium and an alloy comprising Co and Cr; and

anchoring the at least one elongate support element to at least two vertebrae using
at least two fixation elements formed of titanium to form the spinal construct assembly
exhibiting the desired degree of stiftness.

58. A method of providing a spinal construct for use in association with
treatment of the spinal column, comprising:

determining a desired degree of stiffness associated with a spinal construct
assembly for use in the treatment of the spinal column;

selecting at least one elongate support element formed of a material selected from

the group consisting of a first titanium-compatible material having a first modulus of
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elasticity and a second titanium-compatible material having a second modulus of elasticity
different from the first modulus of elasticity; and

anchoring the at least one elongate support element fo at least two vertebrae using
at least two fixation elements formed of a third titanium-compatible material to form the
spinal construct assembly exhibiting the desired degree of stiffness.

59, The method of claim 58, wherein a ratio between the first modulus of
elasticity and the second modulus of elasticity is at least about 1 to 1.05.

60. The method of claim 58, wherein the first titanium-compatible material is
selected from the group consisting of titanium and a plastic material.

61.  The method of claim 60, wherein the second titanium-compatible material
1s an alloy comprising Co and Cr.

62.  The method of claim 60, wherein the second titanium-compatible material
is a titanium alloy.

63.  The method of claim 58, wherein the first titanium-compatible material is
titanium; and

wherein the second titanium-compatible material is selected from the group
consisting of Cr-Co, Co-Cr-Mo, Ti-6Al1-4V and MP35N.

64.  The method of claim 58, wherein the first titanium-compatible material is
titanium; and

wherein the second titanium-compatible material is a plastic material.

65.  The method of claim 58, wherein the third titanium-compatible material is

selected from the group consisting of titanium and a titanium alloy.
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