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Device System Name:

Firebird® Spinal Fixation System

which includes:

Firebird® System

Firebird® Deformity System

Firebird® NXG Spinal Fixation

System

Phoenix® Minimally Invasive Spinal
Fixation System

Phoenix® CDX™ Minimally Invasive
Spinal Fixation System

JANUS®Midline FixationScrew

JANUS®Fenestrated Screw

Description:

The Firebird Spinal Fixation Systems include temporary, mulfiple component systems comprised
ofavarietyofnon-sterile andsterile single use componentsmade oftitaniumalloy or cobalt
chrome alloy that allow the surgeon to build a spinalimplant construct. The systems are attached
tothe vertebral body and iliumby means of screw or hook fixation to the non-cervical spine. The
systems consist of an assortment of rods, multi-axial and mono-axial pedicle screws, set screws,
lateral offsets, bone screws, screw bodies, hooks, iliac connectors andsterile packedHA coated
bone screws.

Asubset of the systems’ components may be usedin pediatric patients. These components consist
of avariety of screwsrangingin diameters from 4.0mmto7.5mmandlengthsranging from
25mm to 60mm.

Indications for Use:
The Firebird Spinal Fixation Systems are intended to provide immobilization and stabilization
of spinal segments in skeletally mature patients as an adjunct to fusion as a pedicle screw
fixation system (T1-S2/llium), in the treatment of the following acute and chronic instabilities or
deformities:

1. Degenerative disc disease (defined as discogenic back pain with degeneration of the disc

confirmed by history and radiographicstudies).

2. Spondylolisthesis.

3. Trauma (i.e., fracture or dislocation).

4. Spinal stenosis.

5. Deformities or curvatures (i.e., scoliosis, kyphosis, and/or lordosis).

6. Tumor.

7. Pseudoarthrosis.

8. Failed previous fusion.

When used for fixation to the ilium, the offset connectors of the Firebird Spinal Fixation System
must be used in conjunction with pedicle screws placed at the S1 or $2 spinallevel.

The Firebird Spinal Fixation Systems components are used with certain components of the Spinal
FixationSystem (SFS),includingrods, rod connectors and cross-connectors.

When used for posterior pedicle screw fixation in pediatric patients, the Firebird Spinal Fixation
Systems areindicated asanadjunct tofusionto freat adolescentidiopathic scoliosis. Pediatric
pedicle screw fixationis limited to a posterior approach.

TheFirebirdSpinalFixation Systems areintendedto be usedwith autograft orallograft.

The Phoenix MIS Fixation System when used with the Firebird Spinal Fixation Systems is indicated
to provide the surgeon with a minimally invasive approach for posterior spinal surgery.

The JANUS Midline Fixation Screw and the JANUS Fenestrated Screw when used with the Firebird
Spinal Fixation Systems is indicated to provide the surgeon with an open, minimally invasive or
midline approach for posterior spinal surgery. The JANUS Fenestrated Screws are intended to be
used with saline and radiopaque dye.

Contraindications:

Contraindications include, but are not limited to:

Morbid obesity.

Mental lliness.

Alcoholism or drug abuse.

Pregnancy.

Metal sensitivity/allergies.

Severe osteopenia.

Patients unwilling or unable to follow post-operative care instructions.

Use of the Firebird offset connectors for fixation to the liumis contraindicated whenthe
sacrumisabsentorinsufficientforimplantationof pediclescrewsatthe S1orS2spinallevel.
9. Any circumstances not listed under the heading indications.
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Potential Adverse Events:
All of the possible adverse events associated with spinal fusion surgery without instrumentation
are possible. With instrumentation, a listing of possible adverse events includes, butis not
limited to:

1. Inability to use pedicle screw fixation due to anatomic limitations (pedicle dimensions,
distorted anatomy).
Pedicle screw malpositioning, with or without neurological or vascularinjury.
Proximal or distal junctional kyphosis.
Pancreatitis.
Pedicle screw failure, such as screw or rod bending, breakage, or loosening, may also
occurinpediatric patients, and pediatric patients may be atincreased risk for device-
related injury because of their smaller stature.
Device component fracture.
Loss of fixation.
Non-union.
Fracture of the vertebra.
Neurological injury.
Vascular or visceralinjury.
Early orlate loosening of any or all of the components.
Disassembly and/or bending of any or all components.
Foreignbody (allergic) reaction toimplants, debris, corrosion products, and graft material,
including metallosis, straining, tumor formation, and/or auto-immune disease.
Pressure on the skin from component parts in patients with inadequate tissue coverage
over theimplant possibly causing skin penetration, iritation, and/or pain.
Post-operative changeinspinal curvature, loss of correction, height,and/orreduction.
Infection.
Pain, discomfort, orabnormal sensations due to the presence of the device.
19. Hemorrhage.
20. Cessation of any potential growth of the operated portion of the spine.
21. Death.
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Note: Potentialrisksidentified withthe use of the device system may require additional surgery.

Warnings and Precautions:

1. The safety and effectiveness of this device has not been established for use as part of a
growingrodconstruct.This deviceis onlyintendedto be used when definitive fusionis
being performed at all instrumented levels.

2. The use of pedicle screw fixation in the pediatric population may present additional risks
when patients are of smaller stature and skeletallyimmature. Pediatric patients may have
smaller spinal structures (pedicle diameter orlength) that may preclude the use of pedicle
screws or increase the risk of pedicle screw malpositioning and neurological or vascular
injury.Patientswhoare notskeletally mature undergoingspinal fusionproceduresmay
have reduced longitudinal spinal growth or may be atrisk for rotational spinal deformities
(the "crankshaft phenomenon”) due to continued differential growth of the anterior spine.

3. The implantation of pedicle screw spinal systems in pediatric patients should be
performed only by experiencedspinalsurgeons withspecific traininginthe use ofthis
pedicle screw spinal systemin pediatric patients because thisis a technically demanding
procedure presenting arisk of seriousinjury to the patient.

4. Preoperative and operating procedures, including knowledge of surgical techniques, good
reduction, and proper selection of placement of the implants are important considerations
in the successful utilization of the system in pediatric patients.

5. Theselection of the proper size, shape and design of the implant for each patient is crucial
to the safe use of this device in pediatric patients.

6. Thesafetyandeffectivenessofpediclescrewsystemshavebeenestablishedonly for
spinal conditions with significant mechanical instability or deformity requiring fusion with
instrumentation. These conditions are: significant mechanical instability or deformity of
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the thoracic, lumbar, and sacral spine secondary to severe spondylolisthesis (grades 3
and 4) of the L5-S1 vertebra, degenerative spondylolisthesis with objective evidence of
neurological impairment, fracture, dislocation, scoliosis, kyphosis, spinal tumor, and failed
previous fusion (pseudoarthrosis). The safety and effectiveness of these devices for any
other condition are unknown.

7. The benefit of spinal fusion utiliing any pedicle screw fixation system has notbeen
adequately established in patients with stable spines.

8. Potential risks identified with the use of this device system which may requireadditional
surgery include: device component fracture, loss of fixation, non-union, fracture of the
vertebra, neurological injury and vascular or visceral injury.

9. Singleuse only.Reuse ofdeviceslabeled assingle-use (e.g.implants, drills, tacks, trial
rods) couldresultininjury or reoperation due to breakage orinfection.

10. Non-sterile;thescrews, hooks,rods,dominoes,lateral offsets, spacers, staples, washers,
locking nuts, cross connectors, andinstruments are sold non-sterile and therefore must be
sterilized before use.

11. Tofacilitate fusion, a sufficient quantity of autologous bone or other appropriate material
should be used.

12. Failure to achieve arthrodesis will result in eventual loosening and failure of the device
construct.

13. Excessivetorque appliedto the screws may strip the threadsin the bone.

14.  Allimplantsareintendedfor SINGLE USEONLY.Any usedimplantshouldbediscarded.
Eventhoughthe device may appearundamaged, it may have smalldefects andinternal
stress patterns that may lead to fatigue failure.

15. Theimplantationof pedicle screwspinalsystemsshouldbe performedonly by
experienced spinal surgeons with specific training in the use of this pedicle screw spinal
system because this is a technically demanding procedure presenting arisk of serious
injury to the patient.

16. Basedonfatiguetestingresults,the physician/surgeonshouldconsiderthelevels of
implantation, patient weight, patient activity level, other patient conditions, etc. which
may impact the performance of the system.

17. Mixing of dissimilar metals can accelerate the corrosion process. Do not use the titanium
alloy or cobalt chrome alloy components of this system with implants of other material
composition or components from different manufacturers unless specifically stated.

18. The Firebird Spinal Fixation System and Phoenix MIS Fixation System have not been
evaluated for safety and compatibility in the MR environment, nor have the Firebird Spinal
Fixation System orthe Phoenix MIS Fixation Systembeentested forheating or migration
in the MR environment.

19. Donotattempttore-sterilize single-useimplantsthat come incontact with body fluids.

20. When using the offset connectors to connect the Firebird spinal construct to the ilium,
pedicle screws mustbe used atthe $1 orS2level of the spine. Do not use the offset
connectorsto connect theilium without thisintermediate screw fixation.

21. Thesafety, efficacy and performance of the system have been established for conditions
inwhichthe systemisused asintended andwhenused asidentifiedinthe Indications
forUse.Performance of the systemhasnotbeen evaluated foruse thatis contrary o
the Intended Use, Indications for Use or for use that is contraindicated. Failure to use the
systemasindicated could detrimentally affectthe performance ofits components.

22. Other adverse effects related to pedicle screw fixation, such as screw or rod bending,
breakage, orloosening, may also occurin pediatric patients. Pediatric patients may be at
increased risk for device-related injury because of their small stature.

23. The correcthandling of theimplantis extremelyimportant.Implantsshould not be
excessively or repeatedly bent, notched or scratched. These operations can produce
defectsinsurface finish andinternal stress concentrations, which may become the focal
point for eventual failure of the device.

24. HAcoated screws are provided STERILE. Do not use if the package is opened or damaged
or if the expiration date haspassed.

25. DONOTre-sterilizethe HA coated screws as this couldresultininjury orrequire
reoperation due to breakage.

26. The safety and effectiveness of this device has not been established when used in
conjunction with bone cement or for use in patients with poor bone quality (e.g.,
osteoporosis, osteopenia). This deviceisintended onlyto be used withsaline or
radiopaque dye.

MRI Compatibility Information:
Non-clinical testing and MRIsimulationsthatincludedin-vivo, clinicallyrelevant modeling
were performed to evaluate the entire family of the Pedicle Screw System. Non-clinical testing
demonstrated that the entire family of the systemis MR Conditional. A patient with an implant
fromthis family can be scanned safelyin an MR systemunder the following conditions:
 Static magnetic field of 1.5-Tesla or 3-Tesla, only
* Maximum spatial gradient magnetic field of 4,000-gauss/cm (40-T/m)
*  Maximum MR systemreported, whole body averaged specific absorptionrate (SAR) of
2-W/kg for 15 minutes of scanning (i.e., per pulse sequence) in the Normal Operating
Mode

Under the scan conditions defined, an implant fromthe Pedicle Screw System s expected to
produce a maximumtemperature rise of 3.0°C after 15 minutes of continuous scanning (i.e., per
pulse sequence).

Innon-clinical testing, theimage artifact caused by animplant fromthe Pedicle Screw System
extends approximately 8-mmfromthis device whenimaged with agradientecho pulse
sequence and a 3-Tesla MR system.

Cleaning:

TheHA coatedscrewimplantsaresterilized usinggammaradiation sterilization. Donotre-
sterilize. All other system implants are provided clean but not sterile. Once animplant comes
incontactwithany humantissue or bodily fluidit should not bere-sterilized orused. Please
discard all contaminatedimplants.

For Firebird Spinal Fixation System Cases 44-9010, 44-9011, 44-9012, 44-9013, 44-
9020, 44-9030, 44-9040, 44-9050 and 61-9060:

Allinstruments andimplantsmustfirstbe cleanedusing established hospital methods before
sterilization andintroductioninto asterilefield. Additionally, allinstruments andimplantsthat
havebeen previouslytakeninto asterile surgicalfield mustfirstbe cleanedusing established
hospital methodsbeforesterilization andreintroductioninto asterile surgicalfield. Cleaning
caninclude the use of neutral cleaners followed by a deionized waterrinse. All products should
be treated with care. Improper use or handling may lead to damage and possible improper
functioning of the device.

For All Other Firebird System Cases and Caddies:
Allinstruments must be thoroughly cleaned after each use. Cleaning may be done using
validated hospitalmethods or following the validated cleaning processes described below.

Instructions for Disassembly and Assembly:

Prior to cleaning please see the operative technique for disassembly and assembly instructions
for the five instruments which require disassembly prior to cleaning, the: Multi-Axial Screw Driver
(20-0200), Mono-Axial Screw Driver (20-0300), Multi-Axial Screw Driver (36-1831), Modular
Screw Driver (36-1832) and the Midline Modular Screw Driver (36-1833).No other instruments
within the system require disassembly prior to cleaning.

From Point of Use:
Wheneverpossible, donot allow blood, debris orbody fluidsto dry oninstruments. Forbest
resultsand to prolong thelife of the surgicalinstrumentreprocessimmediately afteruse.

1. Remove excess body fluids and tissue frominstruments with a disposable, non-shedding
wipe. Placeinstrumentsin a basin of purified water orin a fray covered with damp
towels.Donot allowsaline, blood, body fluids, tissue, bone fragmentsor otherorganic
debris to dry on instruments prior to cleaning.

2. Foroptimalresults,instrumentsshould be cleaned within 30 minutes of use or after
remov alfromsolutionto minimize the potentialfor drying priorto cleaning.

3. Usedinstruments must be fransported to the central supply in closed or covered
containers to prevent unnecessary contaminationrisk.

Note:Soakingin proteolytic enzymatic detergentsor other pre-cleaningsolutionsfacilitates
cleaning, especially in instruments with complex features and hard-to-reach areas (e.g.
cannulated and tubular designs, etc.). These enzymatic detergents as well as enzymatic foam
sprays break down protein matter and prevent blood and protein based materials from drying
on instruments. Manufacturer's instructions for preparation and use of these solutions should be
explicitly followed.

Preparation for Cleaning:

1. Allinstruments withmoving parts (e.g..knobs, triggers, hinges) should be placedinthe
openpositiontoallow accessofthe cleaningfluidto areasthat are difficultto clean.

2. Soaktheinstruments foraminimumof 10 minutesin purified water prior o the manual
or automated cleaning process.

3. Use asoft cloth or a soft plastic bristle brush to remove any visible soil from the
instruments prior tomanual or automated cleaning. Use asoft plastic bristle brush
orapipe cleanertoremove soilfromanyinnerlumens. Youcanalsouse asyringe (if
appropriate) for hard to reach areas.

4. Enzymatic detergent shouldbe used for manualand automated cleaning. Allenzymatic
detergents should be prepared at the use dilution and temperature recommended by
themanufacturer. Softened tapwatermaybeusedtoprepare the enzymatic detergents.
Use of recommended temperaturesisimportant for optimal performance of enzymatic
detergent.

Manual Cleaning:

1. Completelysubmergeinstrumentsinanenzymatic detergent and allowtosoakfor20
minutes. Use a soft-bristled, nylon brushto gently scrub the device until all visible soil has
been removed. Particular attention must be given to crevices, lumens, mated surfaces,
connectors and other hard-to-clean areas. Lumens should be cleaned withalong, narrow,
soft-bristled brush (i.e. pipe cleaner brush).

2. Remove the instruments from the enzymatic detergent and rinse in tap water for a
minimum of 3 minutes. Thoroughly and aggressively, flush lumens, holes and other
difficult to reach areas.

3. Place prepared cleaningsolutioninasonicationunit. Completely submerge devicein
cleaning solution and sonicate for 10 minutes.

4. Rinseinstrumentin purified water for atleast 3 minutes or until thereis no sign of blood
orsoil onthe device orintherinse stream. Thoroughly and aggressively, flushlumens,
holes and other difficult to reach areas.

5. Repeat the sonicatfion and rinse steps above.

6. Remove excess moisture fromthe instrument with a clean, absorbent and non-shedding
wipe.

7. Inspect the instruments for visible soil.

8. Ifvisible soilisnoted, repeat the stepslisted above.

Automated Cleaning:

1. Completely submerge the instrumentsin an enzymatic detergent and allow fo soak and
sonicate for 10minuteseach. Use asoft nylonbristled brushtogently scrubthe device
untilall visible soilhas beenremoved. Particular attention must be giventocrevices,
lumens, mated surfaces, connectors and other hard to clean areas. Lumens should be
cleaned with along, narow, soft nylon bristled brush (i.e. pipe cleaner). Use of a syringe
orwaterjetwillimproveflushing of difficulttoreach areas andclosely matedsurfaces.

2. Remove instruments from the cleaning solution and rinse in purified water for a minimum
of I minute.Thoroughly and aggressively flushlumens, blind holes and other difficultto
reach areas.

3. Placeinstrumentsin a suitable washer/disinfector basket and process through a standard
instrument washer/disinfector cleaning cycle.

4. Orientinstruments into the automated washer's carriers as recommended by the washer
manufacturer.

5. Thefollowing minimum parameters are essential for thorough cleaning.

. 2 minute prewash with cold tap water
. 1 minute prewash with hot tapwater
. 2minutes detergent wash with hot tap water (64-66°C/146-150°F)
. 1 minute hot tap waterrinse
. 2minute thermalrinse with purified water (80-93°C/176-200°F)
1 minute purified water rinse (64-66°C/146-150°F)
. 7 to 30 minute hot air dry (116°C/240°F)
6. Inspect the instruments for visible soil.
7. Ifvisible soilisnoted, repeat the abovelisted stepsuntilno visible soilis noted.
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Note: Certain cleaning solutions such as those containing caustic soda, formalin,
glutaraldehyde, bleach, and/or other alkaline cleaners may damageinstruments. These solutions
should not be used.



Note: Visuallyinspectinstruments after cleaning and priorto each use. Discard orreturnto
Orthofixanyinstruments that are broken, discolored, corroded, have cracked components, pits,
gouges, or are otherwise found defective. Do not use defective instruments.

Torque Limiting Instrument Maintenance
* Ifatorque-limiting handle has been dropped, impacted or usedincorrectly, returnto
Orthofix.
« Torque-limiting handles require maintenance at minimum, every three years or per your
service agreement. Please returmn your torque limiting handles to Orthofix for required
maintenance.

Instrument End of Life Determination:

Donotreuse Single Useinstruments. Visuallyinspect thereusableinstruments to determineif
theinstrument hasreached end oflife. Orthofix reusable instruments have reached End of Life
when:

1. Instruments show signs of damage such as binding, bending, breakage, overt signs of
wearand/or any otherconditions which mayimpact the devicessafe and effective use.

2. Instrumentsintendedforcuttingbone and/ortissue (e.g. tap, rasp, curette, rongeur)
-whenany ofthe cutting surfaces showssigns of wearsuch asnicks, abrasions or
otherwise dulled cutting surfaces.

3. Instruments that interface with other devices (e.g. implants, instruments, handles) - when
the mating feature binds, fails to attach or fails to hold the device securely. The instrument
function should be verified prior to each use.

4. DonotuseinstrumentswhichreachedEndofLife. DiscardEnd of Lifeinstruments per
your hospital procedure orreturn to Orthofix for disposal.

Sterilization:
The System HA coated screw implants are sterilized using gamma radiation sterilization. Do not
re-sterilize. All other implants and instruments are supplied NON-STERILE.

For Firebird Spinal Fixation System Cases 44-9010, 44-9011, 44-9012, 44-9013, 44-
9020, 44-9030, 44-9040, 44-9050 and 61-9060:

The Firebird Spinal Fixation Systemshould besterilized by the hospital using one of the
followingrecommended cycleswhen utiliing an FDA cleared sterilization wrap:

Method: Steam

Cycle: Prevac
Temperature: 270°F (132°C)
Exposure time: 8 minutes

Method: Steam or:
Cycle: Gravity

Temperature: 250°F (121°C)
Exposure time: 30 minutes

For All Other Firebird System Cases and Caddies:

Priorto use, allimplants andinstruments should be placedin the appropriate Orthofixcase
which will be wrapped in an FDA cleared sterilization wrap, orindividually wrapped, and placed
in the autoclave for sterilization by the hospital using one of the following recommended cycles:

Method: Steam

Cycle: Prevac

Preconditioning: Per manufacturer's settings
Exposure time: 4 minutes

Drying time: 30 minutes

Double wrapped

Method: Steam or:
Cycle: Gravity

Temperature: 270°F (132°C)
Exposure time: 15 minutes
Drying time: 30 minutes
Double wrapped

Firebird NXG, JANUS Midline FixationScrewand JANUS Fenestrated Screw
Sterilization in Rigid Sterilization Containers:

When using rigid sterilization containers, clean, inspect and prepare the rigid sterilization
container according to the manufacturer's instructions.

Select the appropriate rigid sterilization container with either filtered bottom or solid bottom to
properly enclose the Orthofix case(s) recommended 234" long x 11'4" wide container). The
following sterilization cycle has been validated:

Sterilization Method: Steam

Cycle: Prevac

Temperature: 270°F (132°C)
Preconditioning: Per manufacturer's settings
Exposure time: 4 minutes

Drying time: 30 minutes

Patient Information:

The temporary internal fixation devices used in your recent spinal surgery are metallic implants
that attach to the bone and aidin the healing of bone grafts. These implants have been shown
tobe valuable aidstosurgeonsinthetreatment of bony fusions. These devicesdonothave
the capabilities ofliving bone.Intactliving bone s self-repairing, flexible and occasionally
breaksand/ordegrades.The anatomy of the human body places asizelimitationon any
artificial fixation device used in surgery. The maximum size limitation increases the chances of
the mechanical complications of loosening, bending or breaking of the devices. Any of these
complications could result in the need for additional surgery. Accordingly, it is very important
that you follow the recommendations of your physician. Use braces as instructed. By following
these instructions, you canincrease your chances of a successful result and reduce your risk of
injury and/or additional surgery.
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Packaging:

Packagesforeach ofthe components should be intact uponreceipt. If a consignment system
isused, all sets should be carefully checked for completeness and all components should be
carefullycheckedfordamage priortouse. Damagedpackages or productsshould notbe used
and should be returned to Orthofix.

The Systeminstruments and implants are provided in @ modular case specifically infended to
contain and organize the system components. The systeminstruments are organized into trays
within the modular case for easy retrieval during surgery. These trays also provide protection to
the system components during shipping. Additionally, individual instruments and implants will
be provided in sealed poly bags with individual product labels attached to them.

Note: The HAcoatedscrews are providedsterile. Donot useifthe packageisopened or
damaged, orif the expiration date has passed.

Product Complaints:

AnyHealth Care Professional (e.g., customer oruser of this systemof products) who has any
complaints or who has experienced any dissatisfactionin the product quality, identity, durability,
reliability, safety, effectiveness and/or performance, should nofify Orthofix US LLC, 3451
Plano Parkway, Lewisville, TX 75056, USA, by telephone at 1-214-937-3199 or 1-888-298-
5700 or by e-mail at complaints@orthofix.com.

Further Information:
Recommended operative techniques for the use of these systems are available uponrequest
from Orthofix at the phone numbers providedabove.

Latex Information:

The implants, instruments and/or packaging material for the System are not formulated with
and do not contain natural rubber. The term “natural rubber” includes natural rubber latex,
dry natural rubber, and synthetic latex or synthetic rubber that contains natural rubber in its
formulation.

Caution: Federallaw (U.S.A.)restrictsthis device tosale by or onthe order of aphysician.

Federal (U.S.A.) law restricts this device to sale
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