LEGION°®

Revision Knee System




Comprehensive, Efficient
and Designed for Revision

The highly variable — and often highly compromised -
anatomical terrain of each revision procedure requires broad
intraoperative options if success is to be achieved. Yet the
unique complexity of each revision scenario also demands
familiar instrument ergonomics and overall intuitive simplicity,
so nothing distracts the surgeon from the procedure.

The LEGION® Revision Knee System was designed to strike a
perfect balance - providing simple, efficient instruments specific
to revision and a broad range of implant options to address even
the most demanding surgeries.

Comprehensive

With more screw-on wedges, augments, stems and offset options
than any other system, the LEGION Revision Knee System
provides the comprehensive implant options needed to devise
almost any anatomical scenario.

Efficient

The LEGION System was designed to make revision surgery more
efficient. Next-generation instrumentation, consolidated surgical
steps, and well organized trays help decrease OR time.

Designed for Revision

The LEGION System was designed from the ground-up
concentrating specifically on revision issues. Revision-specific
instrumentation and OXINIUM® Oxidized Zirconium material help
surgeons give their patients the potential for better outcomes.
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Comprehensive Choice of Implants

More Ways to Match the Anatomy
Modularity of implants has been a great
advantage to orthopaedic surgeons by providing
the flexibility to customize the prosthesis

intraoperatively.* This advantage has allowed the

surgeon to adequately fit the prosthesis to the
patient without the expense or lead time of a
custom implant.** The LEGION Revision Knee
System further expands on this advantage

by offering a larger selection of components,
offsets, augments and stems.

Screw-on Tibial Augments
Hemi stepped - 5, 10, and 15mm
Hemi angled - 20° and 30°

Full stepped — 10 and 15mm

Full angled - 7°

Composed of Ti-6Al-4V

Screw-on Femoral Augments

Distal femoral wedges: 5, 10, and 15mm
Posterior femoral wedges: 5 and 10mm
L-wedge combinations:

5x5, 10x5, 15x5, 5x10, 10x10, 15x10mm
Composed of Ti-6Al-4V

Stems

Cemented stems (120 and 160mm long)

- 2mm increments in 10-20 diameters

- Composed of CoCr

- Cement grooves

Press-fit stems (120, 160, and 220mm straight;
220 and 280mm bowed)

- Imm increments in 9-16mm diameters

- 2mm increments in 18-24mm diameters
- Composed of Ti-6Al-4V

Short stem extension (80mm)

-10, 12 and 14mm diameters

- Composed of Ti-6Al-4V

Cemented

St S ——

Press-fit



Available in 2, 4,
and 6mm offset

Interchangeability 1

Femoral components and tibial baseplates All offset couplers/
. stems can be used

utilize the same stems and offset couplers, ' on any femoral/tibial

simplifying inventory and increasing ! component

operative efficiency.

Choice of Constraint

The LEGION® Revision Knee System shares

the same articulation as the GENESIS® ||

components and has the ability to utilize any

of the GENESIS Il inserts. The LEGION Revision

Knee System is recommended for use with P/S high-flex P/S constrained B/S
P/S, P/S high-flex or constrained inserts.

Diminished Tip Pain

In order to reduce the stiffness of the end of the
stem, the LEGION Revision Knee System
includes a slotted press-fit stem design with a
bullet tip. These slots reduce distal bending
stiffness in the sagittal plane in the femur and
coronal plane in the tibia. The rigidity of the
stem becomes more compliant with the
surrounding bone, which in turn may reduce
incidence of tip pain.

Slot geometry
varies with size to
achieve proper
stiffness

Multiple Stem Options

The LEGION Revision Knee System further
expands the choice for surgeons by offering
stems in cemented and press-fit straight

or bowed.

Bullet tip

Cemented stems are manufactured from CoCr
to minimize stress transferred to the cement
mantle and reduce cement cracking. Tapered
shaft geometry and grooves provide rotational
stability of the stem in the cement and also
. . . Tapered shaft
help reduce micro-air pocket formation geometry
during insertion to minimize the potential for
cement cracking.

Cemented stems
made from CoCr

Cement grooves
provide rotational
stability
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Fully interchangeable
stems

More cemented,
press-fit and short
stem options

Increased distal,

posterior and
L-wedge options



Enhanced Press-Fit

To obtain rotational stability, press-fit stems
include cutting flutes. The stem interlock provides
ample initial rotational stability and subsidence
resistance, along with proper induced stress to
mating bone. Cutting flutes simply “bite” into
cortical bone for stabilization — promoting healthy
long-term fixation.

Flutes are designed to be 1.0mm larger than the
diameter of the last reamer used (0.5mm per
side) so that they engage the diaphyseal cortex.
To engage this cortex, the stems must be long
enough so that the fluted region extends
beyond the metaphysis. Stem lengths and
diameters for the tibia and femur are designed
to achieve engagement in the diaphysis.

Bowed Press-Fit Stems

Bowed stems are designed to produce a best-fit
bow radius and bow starting point. The unique
design is a single, continuous radius bow that
best fits the patient population and a flexible
distal slot with a bullet tip to help the stem easily
adjust for patient anatomy. The bullet tip and
distal slot allow for gradual stress transfer,
reducing the likelihood of tip pain as a result

of using a long unslotted stem®*.

Cutting flutes are 0.5mm proud

Diameter of stem shaft equals
diameter of reamer

Stem Diameter

Under Flutes

Where flutes begin, radius of stem
shaft decreases by 1mm

12mm
14mm
15mm

Example Dimensions (Size 14mm Stem)

Diameter of Largest Reamer Used 14mm
Diameter of Unfluted Region of Stem Shaft 14mm
Stem Shaft Diameter Where Flutes Begin 12mm
Diameter of Cutting Flutes 15mm

Constant Bow Radius
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Simple, Efficient Instrumentation

More Efficient Methods to
Reproducible Results

Instruments were designed for ease of use

by both surgeon and the surgical staff.
Instrumentation and tray layouts are organized
and engineered to help decrease OR time by

reducing and streamlining steps.

Ability to convert to
trialing without
removal of the
femoral trial and
stem trial

With some systems, the surgical technique
requires the threading or screwing together of
multiple parts to construct the surgical trials.
The LEGION System Instrumentation utilizes
innovative, quick-connect bayonet attachments
for fast, one-step connections.

The femoral trial allows distal, posterior wedge
resections and constraining box geometry cuts to
be prepared directly from the femoral trial.

Ability to make box \— Ability to make

cuts directly from svzz[gz?;:ggig:f;al
the trial

Enhanced Access and Visualization

The low-profile design is easier to handle and

allows access to the surgical area of choice more

quickly. Compartmentalized hemi-wedge

resection guides allow resection from the

medial or lateral side to stay clear of the

extensor mechanism.

Compartmentalized
cutting blocks allow
better access




Instrument Stability Regardless

of Bone Loss

With substantial bone loss, true stability becomes
increasingly difficult to achieve. The LEGION®
Revision Knee System Instrumentation allows the
surgeon to establish primary fixation from the
medullary canal. This fixation allows less reliance
on pinning blocks in already compromised bone.

Reduced Surgical Steps

In order to reduce the amount of steps in the
surgical techique, instrumentation was designed
to connect to reamers allowing for a once-in/
once-out technique. Once the final reamer is
inserted, all of the instruments attach to the
reamer. After the preparations are made the
reamer is removed.

Better Access

The tibial cutting block has the ability to swing
medially and laterally to accommodate the patellar
tendon when preparing the proximal tibia.

Optimal Offset Coverage

Offset couplers are designed for fast,
full-range orientation to provide optimal
coverage. A broader range of offset couplers
allows for 360° tibial and femoral offset
orientation. Offset couplers are available in
2, 4, and 6mm offsets.

Femoral/tibial
instruments attach
to reamers

Rigid connection to
reamer or trial shaft

Cutting plane
(block) rotates
medially/laterally
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Designed for Revision

Potential for Less Abrasion

and Wear

The LEGION Revision Knee System offers
femoral components that are available only with
OXINIUM® advanced bearing material. Since
OXINIUM material is harder and smoother than
cobalt chrome, and has been shown to be
4,900 times more resistant to abrasion than
cobalt chrome®”, it potentially performs better
than cobalt chrome in revision situations.
OXINIUM material can reduce polyethylene
wear by 85%". Even in abraded conditions,
OXINIUM material femoral components reduce
polyethylene wear rates by 89% (44% reduction
in number of particles produced)®.

Better Match to Patient Population
The LEGION Revision Knee System sizing is
based off of the trusted GENESIS® Il A/P and
M/L dimensions. In a population, larger
numbers of “average” sized patients will be
concentrated in the middle of the distribution.
To match this population, the LEGION System
offers sizes 3-6 with smaller incremental
differences in the A/P and M/L dimensions than
other sizes.

Sizes are concentrated in the middle of the
bell curve where more patient sizes are
available, so that the implant provides

a better fit which helps to reproduce
proper kinematics.

4,900 times more
resistant to abrasion
than CoCr

R o — SRS

Deepened and extended
trochlear groove

OXINIUM material
reduces polyethylene
wear by 85% in

lab testing



Minimized Bone Resection

The LEGION?® Revision Knee System femoral
components were designed with varying
anterior chamfer angles to minimize bone
resection and maximize the deepened patellar
groove. The cam on the constrained femoral
component has been positioned closer to the
distal surface and more posteriorly resulting in
a smaller box requiring less bone removal.

Stronger, Shorter Female Taper
Designed and sized to provide increased
strength, the new female taper allows for a
larger selection of stem sizes. The new taper
has a shorter post compared to the GENESIS® II
Total Knee System which allows surgeons a
better metaphyseal offset fit. The taper also
includes a secondary locking mechanism for
postoperative security.

Proper Kinematics

The deepened and extended trochlear groove
of the LEGION Revision Knee System femoral
component is the same lateralized design as
the GENESIS Il — which allows for added
patellofemoral contact area and greater
subluxation resistance.

Posterior condyles are tightly radiused to
maximize flexion.

Varying anterior
chamfer angles

Shorter post on
femoral and tibial
components

Tightly radiused
posterior condyles

\——/ Further distally and \\\__/

posteriorly located cam

n
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Imm incremental stems to
match patient anatomy

OXINIUM? femoral components have no
detectable nickel content, diminishing
poor outcomes due to metal sensitivity

OXINIUM material reduces polyethylene
wear rates by 85% in lab testing

Highly polished titanium tibial baseplate




Metal Sensitivity and

Revision Patients

According to a review in The Journal of Bone &
Joint Surgery, 60% of patients with a failed or
poorly functioning metal implant have at least a
mild metal sensitivity — roughly six times the rate
in the general population (Figure 1)

Severity and symptoms vary, and causality is
incompletely understood, but it is clear that the
odds are stacked against revision patients.

Maximum Biocompatibility

Nickel is the most common metal sensitizer in
humans, which can be as high as 0.5% in CoCr
implants®. The femoral component of the
LEGION?® Revision Knee System is made of
OXINIUM® Oxidized Zirconium material.
Combining 97.5% zirconium and 2.5% niobium —
two of the most biocompatible metals known —
OXINIUM femoral components contain no
detectable levels of nickel or cobalt chrome
(Figure 2).

Metal Sensitivity (Figure 1)

General Public

Patients with Well Functioning Implants

Patients with Poorly Functioning Implants

Maximum Nickel Content  (Figure 2)

Not Detectable
Oxidized Zirconium (<.0035)

Titanium

0% 10%  20%  30%  40%  50%  60%  70%
Percentage of Population with Metal Sensitivity

Cobalt Chrome

00% 0.2% 04% 0.6% 08% 1.0%
Maximum Percentage of Nickel Content
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Correct Tibial Coverage

The proximal tibia is asymmetric in shape.

In order to cap the proximal tibia and provide
support, the LEGION System tibial implants
incorporate an asymmetrical shape, which has
been shown to provide more tibial coverage
then symmetric designs»#.

Asymmetric left and right baseplates allow a
precise patient fit”. This anatomical shape helps
to correctly cover the tibia, provide even stress
distributions in the proximal tibia, and limit
irritation of soft tissues.

Studies have determined that it is beneficial to
duplicate the original tibial cross-sectional
geometry more precisely in order to evenly
distribute stresses across the proximal tibia».
Proper coverage of the proximal tibia, particularly
in the posteromedial quadrant where UHMWPE
wear is most often seen, is improved with the
LEGION System because of the improved
anatomical shape.

Accurate Tibial Placement

Researchers have noted that the IM canal of the
tibia is slightly medialized as it moves distally.
All tibial bases offered in the LEGION Revision
Knee System have a proportionally medialized
taper for better placement of the tibial baseplate
and long stems.

No Pathway for Debris, But Still
Accepts Screw-on Wedges

Some systems have holes through their tibial
tray allowing debris to pass through the tray,
as well as increased cold flow and creep=.
The LEGION Revision Knee System offers
screw-on tibial augments and wedges secured
via blind holes helping to prevent third-body
passage of particulate to the tibia. This may
have the potential of reducing osteolysis. The
tray still has the ability to accept screw-on
wedges via four bosses.

Screw holes do
not pass through
the tray surface

Anatomic
medialized taper

Asymmetric
design for better
tibial coverage




Safe and Secure

The LEGION?® Revision Knee System tibial
baseplate is made from forged titanium
alloy (Ti-6Al-4V), which provides superior
strength, corrosion resistance and
exceptional biocompatibility>.

A dovetail locking mechanism is used to secure
the articular insert to the metal baseplate. The
LEGION Revision Knee System articular insert
and tibial baseplate incorporate both an anterior
and posterior dovetail. This combination of
locking surfaces, along with the peripheral
nature of the lock, provides increased
attachment between the insert and the tibial
baseplate. The locking mechanism has been
tested to show that it is more than adequate for
in vivo loading*.

Reduced Micromotion

While the dovetail design of the tibial locking
mechanism reduces micromotion, there is no
way to completely eliminate it between two
mating parts. We have addressed this minute
micromotion with a highly polished baseplate
surface. The polished tibial surface provides a
smooth articular insert/baseplate interface,
reducing the potential for backside wear and
debris generations=.

Highly polished
tibial baseplate

Proven dovetail locking
mechanism
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Smooth Transition

Side-specific coned wedges provide a smooth
tray-to-bone transition, reducing wedge
overhang and potential for pain.

The tapered sides on hemi stepped wedges
and the screw path on hemi angled wedges
prevent the same wedge from augmenting

both the medial and lateral plateaus of the tibial
tray. Specific wedges are included for the left
medial/right lateral and left lateral/right medial
tibial tray plateaus.

Anterior View

Right Tray Left Tray

Lateral Medial Medial

Lateral

® 9

“"F

Left medial/right lateral Left lateral/right medial







18

LEGION® Revision Knee System

References

Rand J: Augmentation of a total knee arthroplasty with a modular metal wedge. Journal of Bone and
Joint Surgery. 77-A-2: 266-268, February, 1995.

Haas SD; Insall, JN; Montgomery Ill W; Windsor R E: Revision total knee arthroplasty with use of
modular components with stems inserted without cement. Journal of Bone and Joint Surgery, 77-A-11:
1700-1707, December, 1995.

Bugbee WD, Ammeen DJ, Engh GA: Does implant selection affect outcome of revision knee arthroplasty?
The Journal of Arthroplasty. Volume 16, Issue 5, p. 581-585, August, 2001.

Jones RE: Management of complex revision problems with a modular total knee system. Orthopedics.
19-9: 802-804, September, 1996.

Sculco TP: Augmentation options in total knee replacement. Orthopedics. 19-9: 800-801, September,
1996.

Koval, Kummer: Internal Smith & Nephew documents and AAOS 2004.

Gonzalez, et al.: Radius der curvatur des femur in der sagittalebene. Gegenbaurs morphol. Jahrb —
Leipzig. 135 (1989) 5, S. 761-764.

Stephenson, Seedhom: Modeling femoral curvature in the sagittal plane: A cadaveric study. Proc
Instn Mech Engrs. Volume 215(2), Part H, p. 221-228, 2001.

Harper, Carson: Curvature of the femur and the proximal entry point for an intramedullary rod.
Clinical Orthopaedics and Related Research. Number 220, p. 155-161, July, 1987.

Noble, et al.: The effect of aging on the shape of the proximal femur. Clinical Orthopaedics and Related
Research. Number 316, p. 31-44.

Zuber, et al.: Form und dimension der markhohle menschlicher femora in hinblick suf die passing von
marknagelimplantaten. Unfallchirurg. Volume 91(7), p. 314-319.

Onoue, et al.: Treatment of the femoral shaft fracture with a curved heat-treated COP clover-leaf nail.
International Orthopedics (SICOT), Volume 3, p. 203-210, 1979.

Trudell MB, et al.: Anterior femoral curvature revisited: Race assessment from the femur. Journal of
Forensic Sciences. Volume 44 (4) p. 700-707, July, 1999.

Walensky NA: A study of anterior femoral curvature in man. Anat Rec. Volume 151, p. 559-570, April, 1965.

Long M, Riester L, and Hunter GB: Nano-hardness measurements of oxidized Zr-2.5Nb and various
orthopaedic materials. Trans. Society for Biomaterials, Minneapolis, MN, p. 528, 1998.

Poggie RA, Wert JJ, Mishra AK, and Davidson JA: Friction and wear characteristics of UHMWPE in
reciprocating sliding contact with Co-Cr, Ti-6Al-4V, and zirconia implant bearing surfaces. In Wear and
Friction of Elastomers, ASTM STP 1145, Philadelphia, PA, 1992.

Hunter GB, and Long M: Abrasive wear of oxidized Zr-2.5Nb, CoCrMo, and Ti-6Al-4V against bone cement.
6th World Biomaterials Congress. Trans. Society for Biomaterials, Minneapolis, MN, p. 835, 2000.

Spector M, Ries MD, Bourne RB, Sauer W, Long M, and Hunter GB: UHMWPE wear performance of oxidized
zirconium total knee femoral components. Scientific exhibit, AAOS, 2001.

Ries MD, Salehi A, Widding K, Hunter GB: Polyethylene wear performance of oxidized zirconium and cobalt
chrome knee components under abraded conditions. The Journal of Bone & Joint Surgery. Volume 83-A,
Number 2, p. 129.



20 Hallab N, Merrit K, and Jacobs JJ: Metal sensitivity in patients with orthopaedic implants. The Journal of
Bone & Joint Surgery. Volume 83-A, Number 3, p. 428, March 1, 2001.

21 Westrich GH, Haas, SB, Insall JN, Franchie A: Resection specimen analysis of proximal tibial
anatomy based upon one hundred total knee replacement specimens. Journal of Arthroplasty. 10:1,
1995.

22 Yoshioka Y, Siu D, Scudamore RA, Cooke TDV: Tibial anatomy and functional axes. Journal of
Orthopaedic Research. 7,1:132-137,1989.

23 Stulberg BN, Dombrowski RM, Froimson M, Easley K: Computer tomography analysis of proximal
tibial coverage. Clinical Orthopaedics. 311:148-156, 1995.

24 Smith JR, Hofmann AA: Morphology of the proximal tibia in the arthritic knee. Scientific exhibit, AAOS, 1992.

25 Engh, et al.: Tibial baseplate wear: A major source of debris with contemporary modular knee implants.
Scientific exhibit, AAOS, 2000.

26 Wevers HW, Simurda M, Griffin M, Tarrel J: Improved fit by asymmetric tibial prosthesis for total
knee arthroplasty. Medical Engineering Physics. 16:297-300, 1994.

27 Hitt K, Shurman JR, Greene K, McCarthy J, Moskal J, Hoeman T, Mont MA: Anthropometric measurements
of the human knee: Correlation to the sizing of current knee arthroplasty systems. The Journal of Bone
and Joint Surgery (A). Volume 85, p. 115-122, 2003.

28 Bargren JH, Day WH, Freeman MAR, Swanson SAV: Mechanical properties of four nonhinged
knee prostheses. Proceedings of the 24th Annual Meeting of ORS. Dallas, TX, February, 1978.

29 Rielly D, Walker, PS, Ben-Dov M, Ewald FC: Effects of tibial components on load transfer in the
upper tibia. Clinical Orthopaedics and Related Research. 165:273-282,1982.

30 Walker PS, Thatcher J, Ewald FC, Milden J: Variables affecting the fixation of tibial components.
Engineering in Medicine. 11, 2:83-87, 1982.

3l Figgie H, Davy D, Heiple K, Hart R: Load-bearing capacity of the tibial component of the total
condylar knee prosthesis. Clinical Orthopaedics and Related Research. 183:288-297, 1984.

32 courtland G, Belniak R, Plowman M, Hopfer S, Knight J, Sunderman W: Intraarticular carcinogenesis
bioassays of CoOCRMo and Ti-6Al-4V alloys in rats. The Journal of Arthroplasty. Volume 10 (1). p. 75-80,
February 1995.

33 Conditt MA, Ismaily SK, Alexander JW, Noble PC: Backside wear of modular ultra-high molecular
weight polyethylene tibial inserts. The Journal of Bone and Joint Surgery (A). Volume 86,
p. 1031-1037, 2004.

34 Cooper M, Holbrook J; Fatigue and static testing of the GENESIS Il posterior stabilized tibial insert
locking mechanism. Smith & Nephew Richards Inc., Technical Report, OR-95-50, April, 1995.

35 Daigle K, Thomas R: Medial-lateral fatigue testing of the GENESIS Il constrained tibial insert.
Smith & Nephew Richards Inc., Technical Report, OR-96-45, May, 1996.

36 Daigle K, Thomas R: Posterior/anterior fatigue and static testing of the GENESIS Il constrained tibial
insert locking mechanism. Smith & Nephew Richards Inc., Technical Report, OR-96-48, May, 1996.

37 Conditt MA, Thompson MT, Usrey MM, Ismaily SK, Noble PC: Backside wear of polyethylene
tibial inserts: Mechanism and magnitude of material loss. The Journal of Bone and Joint Surgery (A).
Volume 87, p. 326-331, 2005.

38 Wasielewski RC, et al.: Tibial insert undersurface as a contributing source of polyethylene wear debris.
Clinical Orthopaedics and Related Research. Number 345, p. 53-59, 1994.



Orthopaedics

Smith & Nephew, Inc. www.smith-nephew.com
1450 Brooks Road

Memphis, TN 38116

USA

Telephone: 1-901-396-2121

Information: 1-800-821-5700
Orders/Inquiries: 1-800-238-7538

“Trademark of Smith & Nephew. Certain marks Registered US Patent and Trademark Office. 40830401 7128-1301 11/05



