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Avenger Radial Head System™

CAUTION: Federal Law (USA) restricts this device 
to sale by or on the order of a physician.

P R O D U C T  I N S E R T

A GLOBAL EXTREMITY COMPANY

MR

DESCRIPTION
The Avenger Radial Head System™ is a two-piece modular system 
comprised of cobalt chrome head and stem components.  The 
system consists of a range of lengths and diameters for the stem 
as well as heads in a range of diameters and heights to 
accommodate the patient anatomy.  The stems are offered in short 
and long lengths. The heads are offered in heights of standard, +2 
and +4 configurations.  The implant allows for replacement of the 
radial head.
The associated sterile instruments are made of medical grades of 
stainless steel and polymer materials.  The implants are provided 
in single sterile individual packages.  The sterile instruments are 
provided grouped into three different packages with the contents 
listed below:
Trial Kit Contents:

1. Trial heads
2. Trial Stems
3. Head Sizer/Assembly Tray
4. Impactor
5. Inserter Cap

Reamer Kit A
1. Starter Awl
2. Reamers Size 5.5, 6.5, and 7.5

Reamer Kit B
1. Planer
2. Reamers Size 8.5, and 9.5

Alternatively, Reamer Kits A and B are provided non-sterile in a 
reusable tray.
Implant Material:

• ASTM F1537 – Cobalt Chromium
INDICATIONS
The Avenger Radial Head System™ is intended for replacement of 
the proximal end of the radius:

• Replacement of the radial head for degenerative or 
post-traumatic disabilities presenting pain, crepitation, and 
decreased motion at radial-humeral and/or proximal 
radio-ulnar joint with:
a. Joint destruction and/or subluxation visible on x-ray; and/or
b. Resistance to conservative treatment.

• Primary replacement after fracture of the radial head.
• Symptomatic sequelae after radial head resection.
• Revision following failed radial head arthroplasty.

The components are intended for uncemented use.
CONTRAINDICATIONS

• Growing children with open epiphyses. 
• Dislocations of radius on ulna that would not allow a radio 

humeral articulation.
• Rheumatoid arthritis.
• Known metal allergy.
• Diabetes.
• Active infection in the joint.
• Inadequate skin, bone or neurovascular status.

Evidence of joint narrowing secondary to radio-humeral joint 
synovitis is not a contraindication to radial head implant 
replacement combined with elbow synovectomy.
WARNINGS: (See also the Patient Counseling Information Section)

• Patients should be made aware of the increased potential for 
device failure when excessive demands are made upon it. 
Strenuous loading, excessive mobility, and articular instability 
all may lead to accelerated wear and eventual failure by 
loosening, fracture, or dislocation of the device.

• Correct selection and sizing of the prosthesis is extremely 
important.

MRI SAFETY INFORMATION
Non-clinical testing and electromagnetic simulations were 
performed to evaluate the Avenger Radial Head System™.  
Non-clinical testing and electromagnetic simulations demonstrated 
that the Avenger Radial Head System™ are MR Conditional. 
A patient with one of these implants can be scanned safely in an 
MR system under the following conditions: 

• Static magnetic field of 1.5-Tesla and 3-Tesla, only
• Maximum spatial gradient magnetic field of 

4.000-gauss/cm (40-T/m)
• Maximum MR system reported, whole body averaged specific 

absorption rate (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 from the Avenger 
Radial Head System™ is expected to produce a maximum 
temperature rise of less than or equal to 7° C after 15-minutes of 
continuous scanning (i.e., per pulse sequence).   
In non-clinical testing, the image artifact caused by the Avenger 
Radial Head System™ extends approximately 10-mm from this 
device when imaged with a gradient echo pulse sequence and a 
3-Tesla MR system. 

PRECAUTIONS
• If either the implant or the package appears damaged the implant 

should not be used.
• Meticulous preparation of the implant site and selection of the 

proper size implant increase the potential for a successful 
outcome.

• Implants should be handled with blunt instruments to avoid 
scratching, cutting or nicking the device.

• This implantable product is for single use only. An implant should 
never be re-sterilized after contact with body tissues or fluids.

• Patient misuse or overactivity.
POTENTIAL ADVERSE EFFECTS
General Surgery Related Risks

• bleeding
• infection
• loss of use of the limb
• permanent disability
• embolism
• death

Radial Head Surgical Related Risks
• Pain
• Injury to surrounding nerves, blood vessels, tendons or soft tissue 

     (e.g., numbness)
• Stiffness
• Night and weather-related pain
• Loss of motion
• Implant fracture
• Rotation of implant
• Accelerated wear of the device components or bone surface
• Loosening or dislocation of the implant requiring revision surgery
• Bone resorption or over-production
• Allergic or other reactions to the metal materials
• Migration of particle wear debris possibly resulting in a 

physiological response
• Notification in accordance with the California Safe Drinking Water 

and Toxic Enforcement Act of 1986 (Proposition 65): This product 
contains a chemical(s) known to the State of California to cause 
cancer, and/or birth defects and other reproductive toxicity.

SURGICAL PROCEDURES
A manual is available describing detailed surgical procedures for use 
of these implant devices. It is the responsibility of the surgeon to be 
familiar with the procedure before use of these products. In addition, 
it is the responsibility of the surgeon to be familiar with relevant 
publications and consult with experienced associates regarding the 
implant procedures before use.
PATIENT COUNSELING INFORMATION (See also Warnings)
In addition to the patient related information contained in the 
Warnings and Adverse Events sections, the following information 
should be conveyed to the patient:
While the expected life of an implant is difficult to estimate, it is finite. 
These components are made of foreign materials, which are placed 
within the body for the potential restoration of mobility or reduction 
of pain. However, due to the many biological, mechanical and 
physiochemical factors which affect these devices, the components 
cannot be expected to withstand the activity level and loads of 
normal healthy bone for an unlimited period of time.

• Adverse effects of this device may necessitate reoperation, 
revision, or fusion of the involved joint.

STERILIZATION
• The implants have been sterilized.
• Instruments are provided sterile and non-sterile.  The labeling 

identifies if they are sterile or non-sterile.
• Do not re-sterilize if the implant comes in direct contact with 

human tissue. Dispose of implants that come in contact with 
human tissue and are not used in the surgery. If either the 
implant or the package appears damaged the implant should not 
be used.

SURGICAL INSTRUMENTS
Surgical instruments supplied non-sterile should be cleaned and 
sterilized according to the following parameters:
Cleaning, Disinfection, and Handling of Instruments
Attention Operating Surgeon, Important Medical Information 
regarding Cleaning and Handling of In2Bones USA non-sterile 
instruments.
Surgical instruments are supplied non-sterile, and must be sterilized 
before use. After use, these instruments must be properly cleaned, 
disinfected, sterilized and stored. The following information outlines 
the proper steps for reprocessing In2Bones USA instruments to help 
assure their long life.
Cold deionized or reverse osmosis water should be used, as 
temperatures above 140° F will coagulate proteins, rendering them 
difficult to remove from contaminated items.  Prepare detergent (i.e. 
LIQUI-NOX, Alconox, Inc. 8.5 pH) per manufacturer recommendations.
Prepare enzymatic cleaner (i.e. ENDOZIME, Ruhof Corporation 
6.0-7.5pH) per manufacturer recommendations. Manual Cleaning 
can be performed using brushes, gloves, absorbent disposable cloth 
(i.e. KIMWIPE, Kimtech Science).
If ultrasonic cleaners are used, they should be monitored routinely to 
ensure they are working properly.
Limitations and restrictions of Reprocessing:
Surgical instruments are designed for their durability and ability for 
reuse. In2Bones USA’s reusable instruments are typically 
manufactured from stainless steel, which permits a long life when 
handled and maintained properly. Repeated processing has minimal 
effect on these instruments. Damage typically occurs to the 
instruments during use.
Cleaning, Disinfection:
Use extreme caution when handling sharp instruments to avoid 
injury: Consult with an infection control practitioner to develop and 
verify safety procedures appropriate for all levels of direct instrument 
contact.
Clean instruments as soon as possible. Do not allow blood or debris 
to dry on the instruments. If cleaning must be delayed, place groups 
of instruments in a covered container with cold water or an 
appropriate detergent or enzymatic solution to delay drying. Clean all 
instruments whether or not they were used or inadvertently 
contacted with blood or saline solution.
The cleaning process must be conducted so that all parts of the 
surgical instrument are exposed as permitted by instrument design. 

The cleaning process should include an individual properly gowned 
with appropriate glove and personal protective equipment. This may 
require opening all hinged items or the disassembly of those items 
with multiple or removable parts. Those items with mating surfaces, 
i.e. ratchets, hinges, serrations, lumens, blind holes, etc. must be 
carefully cleaned to remove all visible debris from the items. 
Additional assembly/disassembly instructions may be found in the 
product specific surgical technique. Clean instruments to remove 
gross contamination and disinfect instruments to reduce the number 
of viable microorganisms. Rinse in cold water to remove any gross 
contamination.  Wash with a detergent with a pH of 7.0 to 10.0. If the 
contamination contains heavy organic soil, an enzyme detergent may 
be used. Bathe the instrument in an enzymatic solution prepared per 
manufacturer directions for 5 minutes. Scrub the components with a 
soft brush. For cannulated instruments, insert a soft-bristled brush 
through the lumen and scrub the lumen. Rinse thoroughly with cold 
deionized or reverse osmosis water.  Use a syringe or appropriate 
instrument to flush the lumen of device. Bathe the instrument in a 
detergent solution prepared per manufacturer directions for 5 
minutes.  Scrub components including lumens with a soft brush. 
Rinse the instrument in deionized water. Sonicate the instrument in 
its fully opened position for a minimum of 10 minutes in an ultrasonic 
cleaner containing an enzymatic solution. Rinse thoroughly with cold 
deionized or reverse osmosis water. Use a syringe or appropriate 
instrument to flush all lumens with RO/DI water. Dry the instrument 
with a clean, disposable, absorbent cloth. Visually inspect for 
cleanliness. All visible surfaces, internal and external, should be 
visually inspected. If necessary re-clean/disinfect the instrument until 
it is visibly clean.
Inspection, Maintenance and Testing
Surgical instruments and instrument cases are susceptible to 
damage from prolonged use, and through misuse or rough handling. 
Care must be taken to avoid compromising their exacting 
performance. To minimize damage, the following should be done:
Inspect the instrument case and instruments for damage when 
received and after each use and cleaning.
Incompletely cleaned instruments should be recleaned, and those 
that need repair, set aside for repair service or return to the 
manufacturer.
After cleaning/disinfection, the disassembled instruments should be 
reassembled and placed in their proper locations in the instrument 
cases where appropriate.
Only use an instrument for its intended purpose.
Packaging:
Instrument cases are intended to protect instrumentation during 
shipping. Health care personnel should confirm that any packaging 
method or material, including a reusable rigid container system, is 
suitable for use in sterilization processing and sterility maintenance 
in a particular health care facility. Verification should be conducted in 
a health care facility to assure conditions essential to sterilization can 
be achieved. Health care personnel are responsible for appropriately 
recleaning and sterilizing the reusable instruments per these 
instructions. These recommendations have been developed and 
tested using specific equipment. Due to variations in environment 
and equipment, it must be demonstrated that these 
recommendations produce sterility in your environment. If processing 
conditions, wrapping materials or equipment changes occur, the 
effectiveness of the sterilization process must be demonstrated.
STERILIZATION:
In2Bones USA instruments manufactured of stainless steel may be 
steam sterilized with no detrimental effects. All items to be sterilized 
must be thoroughly cleaned, disinfected, and packaged appropriately 
for the type of sterilization. The package must permit contact of the 
sterilant with the item, while also serving as a barrier to 
microorganisms, during any storage period.  Users should wear 
non-linting gloves when handling reusable instruments, to minimize 
bioburden and particulates.
Inspect the product packaging for tears, holes, moisture or other 
defects. If these concerns are present segregate these items and 
reprocess them. A rigid container system (tray) should be wrapped to 
prevent contamination from entering through the holes. Use FDA 
Cleared Wrap. Do not stack trays during sterilization.
The following Steam Sterilization cycles have been validated by 
In2Bones USA for the In2Bones USA instrument set.
Prevacuum 270° F (132° C), Exposure Temperature 270° F (132 C), 
Exposure Time 4 minutes, Dry Time 40 minutes.
Storage:
Instruments that will not be utilized within a short time and will not 
be immediately returned to In2Bones USA, should be stored clean, 
decontaminated and completely dry. The packaging that items are 
sterilized may offer an effective barrier to prevent contamination of 
the item. All instruments returned to the manufacturer must be 
cleaned and decontaminated before shipping.
LIMITED WARRANTY
In2Bones USA warrants that this product meets the manufacturer’s 
specifications and is free from manufacturing defects at the time of 
delivery. This warranty specifically excludes defects resulting from 
misuse, abuse or improper handling of the product subsequent to 
receipt by the purchaser. In2Bones USA does not warrant the 
outcome of the surgical procedure.

Symbol Glossary Located at the Back of the IFU
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SYMBOL GLOSSARY DEFINITIONS
Symbols and abbreviations may be used on the package label.  The following tables 
provide the definitions of these symbols and abbreviations.  Symbols are referenced 
in ISO 15223-1:2016 Medical devices -- Symbols to be used with medical device 
labels, labelling and information to be supplied -- Part 1: General requirements or 
other references.

MATERIAL REFERENCE NOT FROM STANDARDS

 ABBREVIATION MATERIAL

CoCr Cobalt Chrome Alloy Cobalt Chrome Alloy

Nickel-Titanium Nickel-Titanium Alloy (Nitinol).

PEEK Poly Ether Ether Ketone

SS Stainless Steel

Silicone Polydimethylsiloxane Elastomer

 Ti Titanium

Ti6Al4V Titanium Alloy

UHMWPE Ultra High Molecular Weight Polyethylene

SYMBOLS NOT FROM STANDARDS

PYROGEN

Rx ONLY

REFERENCE

21 CFR 
801.15(c)(1)
(i)F

21 CFR 
801.109

765/2008/EC 
768/2008/EC 
MDD 
93/42/EEC 
Articles 
4,11,12,17, 
Annex II )

N/A

EXPLANATORY TEXT

Requires prescription 
in the United States.

Signifies European 
technical conformity.

Indicates a medical 
device that is 
non-pyrogenic.

SYMBOL TITLE

Prescription only

CE marking

Non-pyrogenic

TITLE

Labeling-Medical 
devices; 
prominence of 
required label 
statements.
Labeling-Prescripti
on devices. 

The requirements 
for accreditation 
and market 
surveillance 
relating to the 
marketing of 
products; Medical 
Device Directive.

N/A

SYMBOL

2797

MR

STANDARD 
REFERENCE

EN 980, 
Clause 5.12

ISO 15223-1, 
Clause 5.1.1

EN 980, 
Clause 5.6

ISO 15223-1, 
Clause 5.1.3

EN 980, 
Clause 5.13

ISO 15223-1, 
Clause 5.1.2

EN 980, 
Clause 5.10

ISO 15223-1, 
Clause 5.1.6

EN 980, 
Clause 5.5

ISO 15223-1, 
Clause 5.1.7

EN 980, 
Clause 5.4

ISO 15223-1, 
Clause 5.1.5

EN 980, 
Clause 5.3

ISO 15223-1, 
Clause 5.1.4

EN 980, 
Clause 5.18

ISO 15223-1, 
Clause 5.4.3

EN 980, 
Clause 5.11

ISO 15223-1, 
Clause 5.4.4

ASTM F2503

EN 980, 
Clause 5.21

ISO 15223-1, 
Clause 5.3.4

EN 980, 
Clause 5.2

ISO 15223-1, 
Clause 5.4.2

EXPLANATORY TEXT
E

Indicates the medical 
device manufacturer.

Indicates the date 
when the medical 
device was 
manufactured.

Indicates the 
Authorized 
representative in the 
European Community.

Indicates the 
manufacturer's 
catalogue number so 
that the medical 
device can be 
identified.

Indicates the 
manufacturer's serial 
number so that a 
specific medical 
device can be 
identified.

Indicates the 
manufacturer's batch 
code so that the 
batch or lot can be 
identified.

Indicates the date 
after which the 
medical device is not 
to be used.

Indicates the need for 
the user to consult 
the instructions for 
use.

Indicates the need for 
the user to consult 
the instructions for 
use for important 
cautionary 
information such as 
warnings and 
precautions that 
cannot, for a variety 
of reasons, be 
presented on the 
medical device itself.

Keep away from 
magnetic resonance 
imaging (MRI) 
equipment.

Indicates a medical 
device that needs to 
be protected from 
moisture.

Indicates a medical 
device that is 
intended for one use, 
or for use on a single 
patient during a 
single procedure.

SYMBOL TITLE
E

Manufacturer

Date of 
manufacture

Authorized 
European 
representative

Catalogue or 
model number

Serial number

Batch code

Use by

Consult 
instructions 
for use

Attention: 
Read all 
warnings and 
precautions in 
instructions 
for use

Magnetic 
Resonance 
(MR) unsafe

Keep dry

Do not reuse

STANDARD TITLE
E

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Standard Practice 
for Marking 
Medical Devices 
and Other Items 
for Safety in the 
Magnetic 
Resonance 
Environment.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

SYMBOL

STANDARD 
REFERENCE

EN 980, 
Clause 5.22

ISO 15223-1, 
Clause 5.2.6

ISO 
7000-3079

EN 980, 
Clause 5.23

ISO 15223-1, 
Clause 5.2.7
EN 980, 
Clause 5.7

ISO 15223-1, 
Clause 5.2.1

EN 980, 
Clause 5.8.2

ISO 15223-1, 
Clause 5.2.3

EN 980, 
Clause 5.8.3

ISO 15223-1, 
Clause 5.2.4

EN 980, 
Clause 5.8.4

ISO 15223-1, 
Clause 5.2.5

EN 980, 
Clause 5.10

ISO 15223-1, 
Clause 5.1.6

ASTM F2503

ASTM F2503

ISO 15223-1, 
Clause 5.6.3

ISO 15223-1, 
Clause 5.2.8

EXPLANATORY TEXT

E
Indicates a medical 
device that is not to 
be resterilized.

To identify the 
location where the 
package can be 
opened and to 
indicate the method 
of opening it.

Indicates a medical 
device that has not 
been subjected to a 
sterilization process.

Indicates a medical 
device that has been 
subjected to a 
sterilization process.

Indicates a medical 
device that has been 
sterilized using 
ethylene oxide.

Indicates a medical 
device that has been 
sterilized using 
irradiation.

Indicates a medical 
device that has been 
sterilized using steam 
or dry heat.

Indicates the 
manufacturer's serial 
number so that a 
specific medical 
device can be 
identified.

MRI Safety 
Information

MRI Safety 
Information

Indicates a medical 
device that is 
non-pyrogenic.

Indicates a medical 
device that should not 
be used if the 
package has been 
damaged or opened.

SYMBOL TITLE
E

Do not 
resterilize

Open here

Non sterile

Product 
subjected to a 
sterilization 
process

Sterilized by 
ethylene oxide 
treatment

Sterilized 
using 
irradiation

Sterilized 
using steam or 
dry heat

Serial number

MR 
Conditional

MR Safe

Non-pyrogenic

Do not use if 
package is 
damaged

STANDARD TITLE

E
Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Graphical symbols 
for use on 
equipment.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Symbols for use in 
the labelling of 
medical devices.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Standard Practice 
for Marking 
Medical Devices 
and Other Items 
for Safety in the 
Magnetic 
Resonance 
Environment

Standard Practice 
for Marking 
Medical Devices 
and Other Items 
for Safety in the 
Magnetic 
Resonance 
Environment 

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

Medical devices 
— Symbols to be 
used with medical 
device labels, 
labelling and 
information to be 
supplied.

SYMBOL

MR




