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Form Approval 
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See PRA Statement on page 5.
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Evaluation of Automatic 
Class III Designation 

(De Novo)

APPLICATION CORRESPONDENT (e.g., consultant, if different from above)

FORM FDA 3514 (1/13)

PMA PMA & HDE Supplement

Establishment Registration Number (if known)

Original Submission
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Other SubmissionHumanitarian Device 
Exemption (HDE)
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Original Submission Original Submission

Additional Information
Original Submission
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No

Supplement

SUBMITTER, APPLICANT OR SPONSOR

IDE

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION

Report Amendment

TYPE OF SUBMISSION

State / Province ZIP Code Country

Country

Additional Information

Other 
(describe submission):
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FDA Submission Document Number (if known)User Fee Payment ID Number

513(g)

Notice of Completion
Amendment to PDP

Original PDPRegular (180 day)
Special
Panel Track (PMA Only)
30-day Supplement
30-day Notice
135-day Supplement
Real-time Review
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Original Submission:

Modular Submission
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Report
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Licensing Agreement Third Party
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Company / Institution Name

Have you used or cited Standards in your submission?

Report

Yes

03/29/2013 MD 6067480-956733

Zimmer GmbH 9613350

N/A +41 52 262 2930

Sulzer Allee 8 +41 79 431 9485

Winterthur N/A CH-8404 Switzerland

Carol Vierling

Director, Regulatory Affairs carol.vierling@zimmer.com

rebecca.brooks@zimmer.comSr. Specialist, Regulatory Affairs

Rebecca M. Brooks

USA46581-0708IndianaWarsaw

574-372-4605P.O. Box 708

N/A 574-371-8033

Zimmer, Inc.
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Request for Applicant Hold

Withdrawal

Post-approval Study Protocol
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Request for Removal of Applicant Hold

New Device

Manufacturing Packaging
Sterilization
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Post-approval Study
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Sterilizer
Manufacturer
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Request Hearing
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Device Defect
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Additional or Expanded Indications

Addition of compatibility between BIOLOX delta ceramic femoral heads and both Fitmore and Avenir Mueller femoral stems.
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FDA document numbers of all prior related submissions (regardless of outcome)
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1
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LZO

K071535 BIOLOX delta Ceramic Femoral Heads Zimmer GmbH

LZO - Prosthesis, hip, semi-constrained, metal/ceramic/polymer, cemented or non-porous, uncemented

BIOLOX delta Ceramic Femoral Heads See Catalog Number Table

K071535 K123392

LZO 21 CFR 888.3353

Orthopedics / 87

The BIOLOX delta Ceramic Femoral Heads are modular components used in total hip arthroplasty and indicated for the following: 
Patients suffering from severe hip pain and disability due to rheumatoid arthritis, osteoarthritis, traumatic arthritis, polyarthritis, collagen disorders, avascular necrosis 
of the femoral head, and nonunion of previous fractures of the femur; patients with congenital hip dysplasia, protrusio acetabuli, or slipped capital femoral epiphysis; 
patients suffering from disability due to previous fusion; patients with previously failed endoprostheses and/or total hip components in the operative extremity; and 
patients with acute neck fractures.

SECTION F 

SECTION G 

SECTION E
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UTILIZATION OF STANDARDS

FORM FDA 3514 (1/13)

Standards 
Organization

Please include any additional standards to be cited on a separate page.

The burden time for this collection of information is estimated to average 0.5 hour per response, including the time to review instructions, search 
existing data sources, gather and maintain the data needed and complete and review the collection of information. Send comments regarding this 
burden estimate or any other aspect of this information collection, including suggestions for reducing this burden, to:

This section applies only to requirements of the Paperwork Reduction Act of 1995. 
*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF ADDRESS BELOW.*

Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
information unless it displays a currently valid OMB control number.
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Note: Complete this section if your application or submission cites standards or includes a "Declaration of Conformity to a Recognized 
Standard" statement. 
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DateStandards No. Standards Title Version
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21535

 
ISO

 
Non-active surgical implants -- Joint replacement implants -- Specific 
requirements for hip-joint replacement implants 
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ASTM

 
Standard Test Method for Determining the Axial Disassembly Force 
of Taper Connections of Modular Prostheses
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Special 510(k)
Device Modification

Reason for Submission

The BIOLOX delta Ceramic Femoral Heads are legally marketed devices, previously 
cleared for use with various femoral stems utilizing a 12/14 taper.  The subject 
submission is seeking clearance for expanded femoral head/stem compatibility within the 
United States, allowing for use with Zimmer’s legally marketed Avenir Müller and 
Fitmore (formerly Porolock MIS) Femoral Stems.  The modification (limited to 
head/stem compatibility) is not due to any adverse occurrences or corrective actions.

Truthful and Accurate Statement

The Truthful and Accurate Statement has been included as Exhibit A.

Device Name

BIOLOX delta Ceramic Femoral Heads

Common Name

Ceramic Femoral Head Prosthesis

Section 514 Compliance

Section 514 of the Act does not apply to this type of device at this time.

Summary of Safety and Effectiveness

A summary of information regarding safety and effectiveness for the proposed device is 
presented in Exhibit B.

Predicate Device Information

The predicate devices for the expanded compatibility of the BIOLOX delta Ceramic 
Femoral Heads are the following:

 BIOLOX delta Ceramic Femoral Heads, manufactured by Zimmer GmbH, 
K071535, cleared November 19, 2007

 Avenir Müller Stem, manufactured by Zimmer GmbH, K123392, cleared March 
4, 2013

 Zimmer Porolock MIS Stem (now known as the Fitmore Stem), manufactured by 
Zimmer GmbH, K071723, cleared March 7, 2008

The proposed compatibility between the predicate devices does not modify any of the 
devices; the subject modification is limited to head/stem compatibility.  
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Special 510(k)
Device Modification

 fabricates the heads from the aluminum oxide matrix composite ceramic 
consisting of approximately  alumina (Al2O3),  zirconia (ZrO2) and  trace 
elements.  Alumina provides the material’s hardness and wear resistance while 
zirconia, together with other additives, provides the mechanical properties of high 
strength, high density, and small grain size of the alumina matrix. The pink color is 
due to the trace presence of chromium oxide (Cr2O3).  A representative image is 
provided below (Figure 1).

           

Figure 1: Representative images of BIOLOX delta Femoral Heads

The legally marketed BIOLOX delta Femoral Heads are available in 28, 32, 36, and 
40 mm diameters with a range of offsets to accommodate various patient anatomies.  
They serve as an alternative to both metal and alumina ceramic heads for use in total 
hip arthroplasty.  

The BIOLOX delta Femoral Heads are designed to articulate upon a variety of ultra 
high molecular-weight polyethylene (UHMWPE) bearing surfaces of an acetabular 
component.  The acetabular components which have previously been cleared for use 
with the BIOLOX delta Femoral Heads are listed in Table 1 below.  Additionally, the 
heads were previously cleared for use with a variety of Zimmer 12/14 hip stems 
manufactured from Ti-6Al-4V, Ti-6Al-7Nb, and CoCrMo.  The previously cleared 
compatible femoral stems are listed below in Table 2.
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Special 510(k)
Device Modification

Modifications to the Device

The device modification that is the subject of this Special 510(k) Premarket 
Notification is modified femoral head/stem compatibility, allowing for use of 
Zimmer’s BIOLOX delta Ceramic Femoral Heads with the legally marketed Avenir
Müeller and Fitmore Femoral Stems.  There are no changes being made to the 
design of the heads or stems.

Zimmer has conducted additional pull-off testing between BIOLOX delta Ceramic 
Femoral Heads and the taper utilized for both the Avenir Müeller and Fitmore
Femoral Stems and is now seeking clearance for compatibility in the United States. 

Summary of Design Control Activities

The risk analysis method used to assess the impact of the modifications was a Failure 
Modes and Effects Analysis (FMEA).  The design verification tests and analyses that 
were performed as a result of this risk analysis are listed in the Design Control Activities 
Summary, presented in Exhibit H.

The signed Declaration of Conformity to Design Controls has also been included in 
Exhibit H.

Class III Certification and Summary

This section is not applicable to this device.  

Clinical Trial Certification of Compliance

A signed Certification of Compliance (Form FDA 3674) is included as Exhibit I.
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Special 510(k)
Device Modification

Standards Data Report for 510(k)s

Numerous national and international standards were utilized as part of the demonstration 
of substantial equivalence for the subject devices. A Standards Data Report (FDA 3654) 
is included for each of the following referenced standards, provided in Exhibit J.

ISO 21535:2007  Non-active surgical implants -- Joint replacement implants -- Specific 
requirements for hip-joint replacement implants

ASTM F-2009 (2000) Standard Test Method for Determining the Axial Disassembly 
Force of Taper Connections of Modular Prostheses
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Summary of Safety and Effectiveness 
 

 
Sponsor: Zimmer GmbH 
 Sulzer Allee 8 
 Winterthur, CH-8404, Switzerland 
 
Contact Person: Rebecca M. Brooks 
 Sr. Specialist, Regulatory Affairs 
  Telephone:  (574) 371-8033 
  Fax:  (574) 372-4605 
 
Date: March 29, 2013 
 
Trade Name: BIOLOX delta Ceramic Femoral Heads 
 
Common Name: Ceramic Femoral Head Prosthesis 
 
Product Code / Device: LZO - Prosthesis, Hip, Semi-Constrained, 
  Metal/Ceramic/Polymer, Cemented or Non-Porous, 

Uncemented 
 
Regulation Number / Description: 21 CFR § 888.3353 – Hip joint metal/ceramic/ 

polymer semi-constrained cemented or nonporous 
uncemented prosthesis  

 
Predicate Device: BIOLOX delta Ceramic Femoral Heads, 

manufactured by Zimmer GmbH, K071535, cleared 
November 19, 2007 

 
  Avenir Müller Stem, manufactured by Zimmer 

GmbH, K123392, cleared March 4, 2013 
 
  Zimmer Porolock MIS Stem, manufactured by 

Zimmer GmbH, K071723, cleared March 7, 2008 
 
Device Description: The BIOLOX delta Ceramic Femoral Heads are 

fabricated from an alumina matrix composite and 
are available in diameters of 28, 32, 36, and 40 mm 
with a range of offsets to accommodate various 
patient anatomies.  They serve as an alternative to 
both metal and alumina ceramic femoral heads for 
use in total hip arthroplasty. 

P.O. Box 708 
Warsaw, IN  46581-0708 

574 267-6131 
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Intended Use: The BIOLOX delta Ceramic Femoral Heads are 
modular components used in total hip arthroplasty 
and indicated for the following: 

 
  Patients suffering from severe hip pain and 

disability due to rheumatoid arthritis, osteoarthritis, 
traumatic arthritis, polyarthritis, collagen disorders, 
avascular necrosis of the femoral head, and 
nonunion of previous fractures of the femur; 
patients with congenital hip dysplasia, protrusio 
acetabuli, or slipped capital femoral epiphysis; 
patients suffering from disability due to previous 
fusion; patients with previously failed 
endoprostheses and/or total hip components in the 
operative extremity; and patients with acute neck 
fractures. 

 
Comparison to Predicate Device: No changes are being made to the designs of the 

subject BIOLOX delta Ceramic Femoral Heads.  
The proposed modification is limited to expanding 
the scope of compatible femoral stems.  The 
BIOLOX delta Ceramic Femoral Heads are 
sterilized using equivalent materials and processes 
as their predicates.  The subject devices also have 
the same intended use and performance 
characteristics as their predicates. 

 
Performance Data (Nonclinical Non-Clinical Performance and Conclusions: 
and/or Clinical):  

Non-clinical testing as well as engineering and risk 
analyses were performed to demonstrate substantial 
equivalence of the subject femoral heads to the 
predicate devices.  The specific non-clinical testing 
and analyses completed include pull-off testing and 
range of motion analyses.  This information and 
testing results formed the basis for a determination 
of substantial equivalence. 

 
Clinical Performance and Conclusions: 
 
Clinical data and conclusions were not needed for 
this device. 
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Indications for Use 
 
 

510(k) Number (if known): 
 
Device Name:  
 

BIOLOX® delta Ceramic Femoral Heads 
 
Indications for Use: 
 

The BIOLOX delta Ceramic Femoral Heads are modular components used in total hip 
arthroplasty and indicated for the following: 
 

Patients suffering from severe hip pain and disability due to rheumatoid arthritis, 
osteoarthritis, traumatic arthritis, polyarthritis, collagen disorders, avascular necrosis of the 
femoral head, and nonunion of previous fractures of the femur; patients with congenital hip 
dysplasia, protrusio acetabuli, or slipped capital femoral epiphysis; patients suffering from 
disability due to previous fusion; patients with previously failed endoprostheses and/or total 
hip components in the operative extremity; and patients with acute neck fractures. 
 
 
 
 
 
 
 
 
 
 
 
Prescription Use    X   AND/OR Over-The-Counter Use ____ 
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C) 
 
 

(Please do not write below this line – Continue on another page if needed) 
 

Concurrence of CDRH, Office of Device Evaluation (ODE) 
 
 
 
 
 
 
 
 
  Page  1 of  1 
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Labeling 
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Representative 28mm BIOLOX delta Femoral Head Package Labels 

Outer Box Labels 

 

                                                     

 

 

 

Patient Record Label 

 

 

Package Outsert containing symbol definitions in English 
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Representative 32mm BIOLOX delta Femoral Head Package Labels 

  

Patient Record Label 

 

 

Package Outsert containing symbol definitions in English 
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Representative 36mm BIOLOX delta Femoral Head Package Labels 

   

Patient Record Label 

 

 

Package Outsert containing symbol definitions in English 
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Representative 40mm BIOLOX delta Femoral Head Package Labels 

   

Patient Record Label 

 

 

Package Outsert containing symbol definitions in English 
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BIOLOX® delta Ceramic Femoral Head 
 
CE 0086 (The CE mark is valid only if it is also printed on the product label) 
Rx Only 
Art. No. D011 500 245 - en/da/nl/fr/de/el/it/pt/es/sv - Ed. xx/xx 
 

 
Zimmer GmbH 
Sulzer-Allee 8 
CH-8404 Winterthur, Switzerland 
Telephone +41/ (0)52 262 60 70 
Fax +41/ (0)52 262 01 39 
www.zimmer.com 
 
Representative in the USA: 
Zimmer, Inc. 
1800 West Center Street 
Warsaw, Indiana, 46580, USA 
 
ENGLISH 
 
The CE mark is valid only if it is also printed on the product label. 
 
BIOLOX® delta Ceramic Femoral Head 
Important information for the Operating Surgeon 

Before using a product placed on the market by Zimmer, the operating surgeon should study 
carefully the following recommendations, warnings and instructions, as well as the available 
product-specific information (e.g., product literature, written surgical technique). Zimmer is not liable 
for complications arising from the use of the device outside of its indicated uses, surgical technique 
or judgment, product selection, and similar matters outside the control of Zimmer. 
 

Due to the acquisition of pre-existing product lines, Zimmer has initiated a testing program to 
evaluate the compatibility of these devices with implants and components made or distributed by all 
Zimmer orthopaedic companies, which include Zimmer GmbH (previously Centerpulse Orthopedics 
Ltd.), Zimmer, Inc., Zimmer Trabecular Metal Technology, Inc. (previously Implex Corp.), Zimmer 
U.K. Ltd., and Zimmer Austin, Inc. (previously Centerpulse Orthopedics, Inc.). Only authorized 
combinations must be used. To determine whether these devices have been authorized for use in a 
proposed combination, please contact your Zimmer sales representative or visit the Zimmer 
website: www.productcompatibility.zimmer.com. A printout of the website information can also be 
obtained by calling Zimmer, Inc. Customer Service, 1-800-348-2759 (U.S.) or the local international 
access code +1-574-372-4999 (outside the U.S.). Former Centerpulse and Implex products that are 
now packaged in Zimmer boxes, and for which compatibility could be an issue, have been labeled 
“former Centerpulse” and “former Implex” to provide clarification for the user. 

DESCRIPTION 
• The BIOLOX delta Ceramic Femoral Head is used in conjunction with compatible acetabular 

and femoral stem components in total hip arthroplasty. A variety of sizes and neck lengths are 
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available for various patient anatomies and adjustment of the tension of the ligaments and 
reconstruction of the center of the natural head of the femur. 

• A taper is incorporated in the design of the head to interlock it with the femoral stem. 
• The ceramic head features a 12/14 bore for mating with femoral stems with corresponding 

tapers. 
• The BIOLOX delta Ceramic Femoral Head may only be used in combination with highly cross-

linked or conventional polyethylene (PE) or metal-back polyethylene liners, or authorized 
ceramics, where available. Ceramic liners articulating with BIOLOX delta heads are not 
approved for use in the U.S. Wear couples with other manufacturer’s ceramics or with 
metal liners are prohibited. 

• To determine whether these devices have been authorized for use in a proposed combination, 
please contact your Zimmer sales representative or visit the Zimmer website: 
www.productcompatibility.zimmer.com.  

• BIOLOX delta Femoral Heads are to be used only with femoral stems labeled “May be 
used with Ceramic Femoral Head.” The package insert for the stem should be consulted 
to determine the compatibility of the stem and the ceramic head. 

• BIOLOX delta   The BIOLOX delta Ceramic Femoral Head consists of the material BIOLOX 
delta, an aluminum oxide matrix composite ceramic consisting of approx. 75% alumina (Al2O3), 
24% zirconia (ZrO2) and trace elements. The pink color is due to Cr2O3. 

INDICATIONS 
The BIOLOX delta Ceramic Femoral Heads are modular components used in total hip arthroplasty 
and indicated for the following: 
Patients suffering from severe hip pain and disability due to rheumatoid arthritis, osteoarthritis, 
traumatic arthritis, polyarthritis, collagen disorders, avascular necrosis of the femoral head, and 
nonunion of previous fractures of the femur; patients with congenital hip dysplasia, protrusio 
acetabuli, or slipped capital femoral epiphysis; patients suffering from disability due to previous 
fusion; patients with previously failed endoprostheses and/or total hip components in the operative 
extremity; and patients with acute neck fractures. 

CONTRAINDICATIONS 
• Patient’s physical conditions that would eliminate or tend to eliminate adequate implant 

support or prevent the use of an appropriately sized implant, e.g. previous surgery, insufficient 
quality or quantity of bone resulting from conditions such as cancer or congenital dislocation, 
metabolic bone disease of the upper femur or pelvis, femoral osteotomy revision, girdlestone 
revision, osteoporosis, osteomyelitis, neuromuscular compromise or vascular deficiency in the 
affected limb in sufficient degree to render the procedure unjustifiable (e.g. absence of 
musculoligamentous supporting structures, joint neuropathy) or other conditions that may lead 
to inadequate skeletal fixation. 

• Active infection of the hip, old or remote infection. This may be an absolute or relative 
contraindication. 

• Allergy to the implanted material, above all to metal (e.g. cobalt, chromium, nickel etc.). 
• Local bone tumours and/or cysts 
• Pregnancy 

GENERAL INSTRUCTION FOR REVISION OF CERAMIC COMPONENTS: 
Revision of undamaged ceramic femoral heads: 
BIOLOX delta Ceramic Femoral Heads may only be mounted on brand-new femoral stem taper. 
Intraoperative replacement of a femoral head must be carried out using a metal femoral head (e.g., 
Metasul®, Protasul®-S30, CoCr, Tribosul™) provided no damage to the femoral stem taper is 
visible. If the femoral stem taper is damaged, the femoral stem must also be replaced. The only 
exception is BIOLOX OPTION Head System. For instructions relating to the revisability of the 
femoral head components, please refer to the device-specific package inserts.  
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Revision of a damaged ceramic-only insert*: 
For instructions relating to the revisability of acetabular components, please refer to the device 
specific package inserts.. 
 
Revision after breakage of one or both ceramic components: 
• In these cases, all the ceramic particles must be removed and the wound thoroughly irrigated. 
• The basic rule is: ”Once ceramic – always ceramic”. 
• Because of the risk of ceramic particles remaining in the tissue, a metal femoral head may no 

longer be used since there would be a risk of increased wear due to third-body abrasion. Once 
again, therefore, a ceramic/ceramic* or a ceramic/polyethylene combination must be used. 

• If the ceramic femoral head has failed, revision of the femoral stem is absolutely essential. The 
only exception is BIOLOX OPTION Head System. 

 
Following the breakage of a ceramic insert*, but only if the ceramic femoral head is intact, it is 
possible: 
• To leave the ceramic femoral head in place, but under no circumstances remove it from the 

stem. 
• If the operating surgeon decides, for serious medical reasons, to replace a damaged femoral 

stem and/or outer shell, the possibility of loosening, fretting corrosion or fracture has to be 
taken into account even if a new ceramic component is used. When a metal head component 
is used, loosening, fretting corrosion and third-body wear must also be considered. 

• For instructions relating to the revisability of acetabular components, please refer to the 
device-specific package inserts 

 
*Note: Ceramic inserts articulating with BIOLOX delta heads are not approved for use in the 
United States. 

WARNINGS 
• Implants are for single use only. Do not reuse. 
• Reuse of a single use device that has come into contact with blood, bone, tissue or other body 

fluids may lead to patient or user injury. Possible risks associated with reuse of a single use 
device include, but are not limited to, mechanical failure and transmission of infectious agents.  

• Do not use any component if damage is found or caused during setup or insertion. 
• Do not use another manufacturer’s femoral components with BIOLOX delta Ceramic Femoral 

Heads. The ceramic heads are designed and intended to be used with Zimmer modular 
femoral stems that have a corresponding 12/14 proximal neck taper.  

• Do not use the BIOLOX delta Ceramic Femoral Head in revision surgery unless the femoral 
stem is also being revised 

• Using a stem not tested for compatibility with these heads may increase the risk that the head 
will fracture. 

• Do not use the femoral heads for trial reductions. Provisional (trial) implants are available for 
this purpose. 

• Do not use a seating instrument with a metal face to seat the BIOLOX delta Ceramic Femoral 
Head - use a femoral head driver with a plastic face. Contact between ceramic components 
and any metal instrument may compromise the integrity of the device. 

• Do not attempt removal of a head from the tapered neck femoral stem with any instrument 
other than the specifically designed (12/14) distraction instrument.  

• Use only instruments and provisionals specifically designed for use with these devices to help 
ensure accurate surgical implantation and evaluation of joint function. 

• Generally femoral heads with longer neck length may impose higher stresses on the implant or 
the interfaces (implant-bone for example). Therefore some head stem combination may not be 
permitted. The package labeling must be checked for warning labels regarding specific 
restrictions in the use of certain ball heads with particular stems. 
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• The load-bearing capacity of the implant can be compromised by notching, scratching, or 
striking the prosthesis, repeated assembly/disassembly of the modular components, or failing 
to provide metaphyseal support to the implant. 

• Improper selection, placement, positioning, and fixation of the implant components may result 
in unusual stress conditions reducing the service life of the prosthetic implants. 

• Do not use this product for other than labeled indications (off-label use). 

PRECAUTIONS  
• Continued surveillance for new or recurrent sources of infection should be continued as long 

as the device is in place. 
• Do not assemble the mating components without ensuring that the surfaces are free of blood 

or debris. Failure to ensure that mating surfaces are clean and dry could result in inadequate 
seating of one component upon the other and subsequent disassembly of the mated 
components or fracture of the implant. 

• Repeated assembly and disassembly of modular components could compromise the critical 
locking action of the Morse-type tapers. Use the provisional components during trial 
reductions. Change the components only when clinically necessary. 

• Handle heads of femoral hip prostheses with care. Remove the protective covers only prior to 
implantation.  

• Implants must not be machined or altered in any way, unless this is expressly envisaged in the 
design and in the surgical technique. 

• The BIOLOX delta Ceramic Femoral Heads have not been evaluated for safety and 
compatibility in the MR environment. The BIOLOX delta Ceramic Femoral Heads have not 
been tested for heating or migration in the MR environment. 

ADVERSE EFFECTS 

The following adverse effects have been reported: 
• Disassembly of modular components 
• Wear  
• Inflammatory reactions and osteolysis 
• Loosening 
• Fracture of the ceramic head 
• Noise (ceramic pairings only) 

STERILIZATION 
• Gamma irradiation is indicated by the “Sterile-R” symbol on the labeling. These devices remain 

sterile as long as the package integrity has not been violated. 
• Inspect each package prior to use and do not use the component if any seal or cavity is 

damaged or breached or if the expiration date has been exceeded.  
• Once opened, the component must be used immediately or discarded. 
• If the packaging is damaged or the sterility expiration date has been reached, the implants 

must be returned to the manufacturer. (Not applicable for the USA.) 
 
BIOLOX delta Ceramic Femoral Heads should not be resterilized by any method. 

STORAGE AND HANDLING 
• Implants must be stored unopened in their original packaging. 
• Protective caps or other protective devices must not be removed until immediately before use. 
• Implants, implant parts and instruments that can no longer be used may be returned to the 

manufacturer for proper disposal free of charge. (Not applicable for the USA). 

PATIENT COUNSELING INFORMATION 
Complications and/or failure of prosthetic implants are more likely to occur in patients with 
unrealistic functional expectations, heavy patients, physically active patients, and/or with patients 
who fail to follow through with the required rehabilitation program. Physical activity can result in 
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loosening, wear, and/or fracture of the implant. The prospective implant patient must be counseled 
about the capabilities of the implant and the impact it will have on his or her lifestyle. The patient 
must be instructed about all postoperative restrictions, particularly those related to occupational and 
sports activities and about the possibility that the implant or its components may wear out, fail or 
need to be replaced. The implant may not last the rest of the patient’s life, or any particular length of 
time. Because prosthetic implants are not as strong, reliable, or durable as natural, healthy 
tissues/bones, all such devices may need to be replaced at some point. 
 
 
BIOLOX®, BIOLOX® forte, BIOLOX® delta and BIOLOX® OPTION are trademarks of CeramTec 
GmbH. All other trademarks and logos referred to within this package insert are the property of 
Zimmer Inc. and/or their respective subsidiaries. 
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Indications and Contraindications

The wide product range of the Avenir 

stem in its standard and lateralized  

version allows a large number of indica-

tions to be covered.

The Avenir Müller stem can be used in 

almost all cases where there are no  

contraindications to an uncemented 

stem.

Indications
Advanced wear of the joint due to 

degenerative, post-traumatic or 

 rheumatic diseases.

Failed previous hip surgery including 

joint reconstruction 

(osteotomy),arthrodesis, hemi-arthro-

plasty or total hip prosthesis (THR)

Acute traumatic fracture of the  femoral 

head or neck

Avascular necrosis of the femoral 

head.

 

Avenir Müller Stems are for cementless 

use only.

Contraindications
Acute, chronic local or systemic 

 infections. 

Severe muscular, neural or vascular 

diseases that endanger the limbs 

involved. 

Lack of bony structures proximal or 

distal to the joint, so that good 

 anchorage of the implant is unlikely or 

impossible. 

Total or partial absence of the 

 muscular or ligamentous apparatus. 

Any concomitant diseases that can 

jeopardize the functioning and the 

success of the implant. 

Allergy to the implanted material, 

above all to metal (e.g., cobalt, 

 chromium, nickel, etc.). 

Local bone tumours and/or cysts. 

Pregnancy

Skeletal Immaturity
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2. Dislocation of the hip by a combined 

movement with internal rotation,  

flexion and adduction. Resection of the 

residual capsule and osteotomy of  

the femoral neck according to the pre-

operative planning. Removal of the 

femoral head.

3. Insertion of the Hohmann levers  

and exposure of the acetabulum.

Preparation of the acetabulum and 

implantation of the cup.
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4. Preparation of the femoral canal: the 

medial section of the greater trochanter 

is carefully prepared with the boxed 

chisel and the Luer Rongeur. Opening of 

the medullary cavity using the T-handle 

awl. In order to avoid varus positioning,  

the awl should be positioned close to 

the tip of the greater trochanter.

5. Insertion of the smallest rasp  

taking into account the correct 

anteversion and effectively rasping the  

greater trochanter (without ever touching 

the cancellous bone in the femoral 

calcar). Start with the smallest rasp and 

progress to the predetermined size.  

The handle must be adapted to  

the selected approach (e.g. a straight 

handle for the posterior lateral 

approach).

6. Once a satisfactory stability  

is obtained with the rasp that usually 

matches the planned size, the handle  

is removed from the rasp.
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7. The modular rasp serves as a test 

prosthesis. The trial neck is positioned 

onto the rasp either by hand or using 

the trial neck-holder. The trial head is 

mounted on the neck. 

8. Trial reduction and checking of the leg 

length, the muscle tension, the range  

of motion and the stability of the joint. 

Any differences in length are examined, 

the head and the trial neck are then 

removed, the handle is reconnected to 

the rasp and used for its removal,  

making space for the insertion of the  

final implant.

9. The stem is driven into the femur  

by an impactor until the edge of  

the hydroxyapatite coating corresponds  

to the insertion depth of the rasp.  

Special attention on the anteversion is 

necessary during the first few centi-

meters of insertion only, as subsequent-

ly the implant positions itself in the 

implant bed.
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Postoperative Treatment

The postoperative treatment depends 

on the patient and the bone quality.

Immediate weight bearing can be 

allowed in agreement with the orthope-

dic surgeon and mobilization may be 

started on the first postoperative day 

depending on the individual rehabilita-

tion protocol. Crutches should be used 

until the patient is able to walk safely 

without limping.
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Implants

Avenir® Müller Stem – Lateral

Size REF    

1 01.06010.101

2 01.06010.102

3 01.06010.103

4 01.06010.104

5 01.06010.105 

6 01.06010.106

7 01.06010.107 

8 01.06010.108

9 01.06010.109

Avenir® Müller Stem – Standard

Size REF

1 01.06010.001

2 01.06010.002

3 01.06010.003 

4 01.06010.004

5 01.06010.005

6 01.06010.006

7 01.06010.007

8 01.06010.008

9 01.06010.009

The range covers 9 standard and  

9 later alized sizes.

The difference beween two sizes (frontal 

view) varies by 0.9 mm for sizes 1 and 2 

and by 2.3 mm for sizes 8 and 9.

This choice of size increments allows  

a precise insertion of the small sizes 

which often represent the difficult cases 

in uncemented hip replacement.

Materials
Stem:

Protasul®-64WF Forged Titanium,  

aluminum 6 and vanadium 4 alloy 

ISO 5832-3

Coating:

Layer made of nonalloyed titanium 

ISO 5832-2 and hydroxyapatite Ca5(OH)

(PO4)3 – ISO 13779-2

Avenir Müller Stem – Standard

Size Length neck Offset  Length of the stem
 (mm) (mm) (mm)

1  54.79 38.74 129

2  55.40 39.17 135

3  56.11 39.68 141

4  56.88 40.22 147

5  57.85 40.91 153

6  58.91 41.66 159

7  60.18 42.55 165

8  61.75 43.66 171

9  62.99 44.54 177

Avenir Müller Stem – Lateral

Size Length neck Offset  Length of the stem
 (mm) (mm) (mm)

1  63.28 44.75 129

2  63.88 45.17 135

3  64.59 45.67 141

4  65.37 46.22 147

5  66.33 46.90 153

6  67.39 47.65 159

7  68.66 48.55 165

8  70.23 49.66 171

9  71.48 50.54 177
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Upon request

MIS A/S Double Offset Rasp Handle 45°

      REF  

Left  00-7808-035-01

Right  00-7808-035-02

Trial head  12/14

��mm Size REF

28 S 6896

28 M 6897

28 L 6898

28 XL 01.01519.808

32 S 6836

32 M 6837

32 L 6838

32 XL 01.01519.208

36 S 01.01519.635

36 M 01.01519.636

36 L 01.01519.637

36 XL 01.01519.638
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Instruments with Alloclassic® Zweymüller®/CLS® Spotorno® connection type

Avenir® Müller instrument tray  

(complete) REF

 ZS01.06010.902

Avenir® Müller tray base  

(empty) REF

 01.06010.910

Avenir® Müller instrument tray for  

MIS handles (empty)  REF

 01.06010.911

Standard tray cover

 REF 

 01.00029.031

Avenir® Müller modular rasp

Size REF

1 01.06610.001

2 01.06610.002

3 01.06610.003

4 01.06610.004

5 01.06610.005

6 01.06610.006

7 01.06610.007

8 01.06610.008

9 01.06610.009

Straight handle for modular rasps

 REF

 01.00001.001

MIS Double offset rasp handle with 

strike plate REF

right 01.00001.002

Upon request

MIS Double offset rasp handle with 

strike plate REF

left 01.00001.003

Avenir® Müller MIS modular trial neck, 

standard

 REF

 01.06510.000

Avenir® Müller modular trial neck,  

lateral

 REF

 01.06510.100
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General instruments (available with both instruments connection types)

Upon request

Trial head 12/14

��mm Größe REF

28 S 01.01559.128

28 M 01.01559.228

28 L 01.01559.328

28 XL 01.01559.428

Trial head 12/14 

��mm Größe REF

32 S 01.01559.132

32 M 01.01559.232

32 L 01.01559.332

32 XL 01.01559.432

Long bar

 REF   

 70.00.01

Stem impactor

 REF  

 01.06310.004

Repositioning lever

 REF  

 75.11.00-02

Repositioning top

��mm  REF  

28  78.00.38-28

32   78.00.38-32

36   78.00.38-36

Ball-Head Impactor Attachment

  REF 

  78.00.38

Trial head 12/14

��mm Größe REF

36 S 01.01559.136

36 M 01.01559.236 

36 L 01.01559.336 

36 XL 01.01559.436

Extended awl

  REF 

  70.08.89

Boxed chisel

  REF  

  72.13.02-10

Extractor with small sliding hammer�  

 REF

 01.06808.300

Trial neck holder 

  REF  

  01.06510.001
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Upon request

MIS Double Offset Rasp Handle

  REF  

Left  00-7712-035-01 

Right  00-7712-035-02

MIS A/S Double Offset Rasp Handle 45°

      REF  

Left  00-7808-035-01

Right  00-7808-035-02

65



Avenir® Müller Stem – Surgical Technique18

General instruments

Upon request

Long bar

 REF   

 70.00.01

Stem impactor

 REF  

 01.06310.004

Repositioning lever

 REF  

 75.11.00-02

Repositioning top

��mm  REF  

28  78.00.38-28

32   78.00.38-32

36   78.00.38-36

Ball-Head Impactor Attachment

  REF 

  78.00.38

Extended awl

  REF 

  70.08.89

Boxed chisel

  REF  

  72.13.02-10

Extractor with small sliding hammer�  

 REF

 01.06808.300

Femoral head provisionals

Size Quantity REF

28 mm (–3.5)  1 00-7895-028-01

28 mm (+0)  1 00-7895-028-02

28 mm (+3.5)  1 00-7895-028-03

28 mm (+7.0)  1 00-7803-028-14

28 mm (+10.5)  1 00-7895-028-05

32 mm (–3.5)  1 00-7895-032-01

32 mm (+0)  1 00-7895-032-02

32 mm (+3.5) 1 00-7895-032-03

32 mm (+7.0)  1 00-7803-032-14

32 mm (+10.5)  1 00-7895-032-05

36 mm (–3.5) 1 00-7895-036-01

36 mm (+0)  1 00-7895-036-02

36 mm (+3.5) 1 00-7895-036-03

36 mm (+7.0)  1 00-7895-036-04

36 mm (+10.5) 1 00-7895-036-05

Trial neck holder 

  REF  

  01.06510.001
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Contact your Zimmer representative or visit us at www.zimmer.com
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Disclaimer

This documentation is intended exclusively for physicians and is not intended for laypersons. 

Information on the products and procedures contained in this document is of a general nature and does not represent 

and does not constitute medical advice or recommendations. Because this information does not purport to constitute 

any diagnostic or therapeutic statement with regard to any individual medical case, each patient must be examined and 

advised individually, and this document does not replace the need for such examination and/or advice in whole or in part.

Please refer to the package inserts for important product information, including, but not limited to, contraindications, 

warnings, precautions, and adverse effects.
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Surgical Technique 
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Introduction

The Fitmore Hip Stem is a curved 
uncemented stem with a trapezoidal cross- 
section, which is coated proximally with  
Ti-VPS (Titanium Vacuum Plasma Spray) 
and rough-blasted distally. 

The stem system is comprised of 3 stem 
families A, B and C (family B with two 
offsets), in order to cover different 
anatomies. 

The anchorage is mainly metaphyseal,  
in the intertrochanteric region. The rasps  
and the corresponding implants are not  
inserted straight into the femoral canal, 
but rather along the calcar, so that the area 
of the greater trochanter and, therefore, 
the insertion of the gluteal muscles can be 
preserved. 

The Fitmore Hip Stem is compatible with 
all Zimmer® MIS approaches, with the 
exception of the Zimmer MIS 2-Incision™ 
approach, and with all traditional 
approaches.

The Offset Options

The Fitmore Hip Stem offers a wide range  
of offset options to address a variety  
of anatomic offsets among individuals.  
Biomechanical characteristics such as the 
femoral offset and the leg length can  
be restored while achieving soft tissue  
balance around the hip joint.

The same surgical technique is used 
for implantation of the Fitmore Hip Stem 
family A, family B, family B-Extended  
and family C.   

In most cases, the B families will be the 
appropriate choice because they fit in most 
femora and offer the possibility to 
accommodate a bigger offset (B and B-
Extended options). The A family might be 
more suitable for hips with a small offset, 
whereas varus hips with long necks may be 
better treated with C family stems. 

In order to preserve bone stock of the 
greater trochanter and to be MIS 
compatible the Fitmore Hip Stem offers: 

1. A curved shape and trapezoidal cross-
section for maximum rotational stability

2. A three-dimensional wedge shape and 
proximal Ti-VPS coating for press-fit 
fixation 

3. Various medial curves to optimize 
proximal fit

4. Different offsets independent from 
stem size to accurately restore joint 
biomechanics 

DRAFT
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Indications

   hip arthroplasty and is indicated for the 
   following conditions: Patient conditions 
   of noninflammatory degenerative joint  
   disease (NIDJD), e.g., avascular necrosis,  
   osteoarthritis and inflammatory degenerative  
   joint disease (IJD), e.g., rheumatoid arthritis;  
   those patients with failed previous surgery  
   where pain, deformity, or dysfunction
   persists; revision of previously failed 
   hip arthroplasty

   younger patients if any unequivocal indiction  
   outweighs the risks associated with the  
   age of the patient and modified demands  
   regarding activity and hip joint loading are  
   assured. This includes severely crippled  
   patients with multiple joint involvement, for  
   whom an immediate need of hip mobility  
   leads to an expectation of significant      
   improvement in the quality of their lives

Contraindications

   eliminate or tend to eliminate adequate 
   implant support or prevent the use of an 
   appropriately sized implant, e. g., 
   previous surgery, insufficient quality or      
   quantity of bone resulting from 
   conditions such as cancer or congenital    
   dislocation, metabolic bone disease of   
   the upper femur or pelvis, femoral 
   osteotomy revision, girdlestone 
   revision, osteoporosis, osteomyelitis,   
   neuromuscular compromise or vascular           
   deficiency in the affected limb in 
   sufficient degree to render the procedure                                                   
 unjustifiable (e. g., absence of     
 musculoligamentous supporting      
   structures, joint neuropathy) or other      
   conditions that may lead to inadequate  
   skeletal fixation

   infection. This may be an absolute or   
   relative contraindication. Every effort         
   should be undertaken to rule out 
 preoperative infection in a patient with  
 suspicious symptoms, such as a history  
 of, or when there are signs of, local   
 inflammation, abscesses, fever,   
 increased blood sedimentation rate, 
 evidence of rapid joint destruction or   
 bone resorption

   all to metal (e. g. cobalt, chromium,   
   nickel, etc.)
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Preoperative Planning

It is important that the preoperative 
planning is made with the necessary 
accuracy and that the individual steps of 
the operation are followed exactly.

Although X-ray quality may vary, a carefully 
planned total hip replacement helps to 
minimize intraoperative complications.

The Primary Objectives of  
Preoperative Planning are to
1. Determine preoperative leg length
2. Determine acetabular component size
 and position
3. Choose the family of the Fitmore Hip  
 Stem by restoring offset, center of  
 rotation and by matching the medial  
 contour of the stem with the calcar arch
4. Determine femoral component size,
 position and fit

In addition, preoperative planning will 
assist in identifying bone deformities  
and potential problems that might require 
special instrumentation during surgery. 
In the event that adverse bone conditions 
are present, it is recommended to have 
a C-arm ready in the operating room in 
order to assess the implant position 
intraoperatively.

 
Positioning for X-rays
For the AP X-ray of the pelvis, both femurs 
should be rotated internally until both 
patellae point straight anteriorly, to be 
able to assess the femoral neck length  
and offset. An axial view may also be 
helpful in determining implant size and 
version of the femur. 

Considerations

 
a continuous line from the femoral neck 
to the greater trochanter

be helpful to use the contralateral hip 
for planning

Templating
There are four basic steps

 
orientation of the acetabular component

Fitmore 
hip stem 

Fitmore  
Hip Stem

Templating the Acetabulum
The primary objective of templating the 
acetabulum is to estimate the size of  
the acetabular component. Preoperative 
determination of the correct acetabular 
component size requires an X-ray of the 
affected hip in both AP and lateral views. 
The initial templating should start with 
the AP X-ray. Furthermore, component 
position with respect to inclination and 
anteversion of the cup is planned while 
achieving sufficient bony cup coverage. 
Finally, the amount of osteophytes 
necessary to remove to avoid 
impingement is estimated. 

Templating the Femur
The primary objective of templating the 
femur is to choose the appropriate 
family and size of the stem. It requires 
an X-ray of the entire pelvis, which 
includes the proximal third of the femur. 

Choice of the appropriate family and 

size of the stem: Three different families 
(A, B, C) of the Fitmore Hip Stem are 
shown on the overview template. 
With this template the most suitable 
family is determined by restoring 
anatomical offset and by confirming that 
the medial curve of this stem follows 
closely the inner line of the cortex in the 
calcar region when the stem is in axis 
with the femoral canal. After choosing 
the correct stem family with the help of 
the overview template, the appropriate 
size is selected using the family-specific 
templates. The width of the medullary 
canal determines the body size. 
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Fitmore® Hip Stem – Surgical Technique 7

Planning Steps

The preoperative planning determines 
the correct position and size of the 
acetabular and femoral component. The 
correct positioning of the acetabular and 
femoral components is mandatory in 
order to ensure optimal component 
fixation and restore hip biomechanics.

Acetabular Component
The cup templates are placed on the 
X-ray with the acetabular component in 
approximately 40 to 45 degrees of 
inclination. Several sizes are assessed to 
determine which acetabular component 
will provide the optimal fit with maximum 
coverage. The anatomical center of 
rotation of the femoral head should be 
reproduced by the position of the 
acetabular component. The component 
that meets these requirements is 
selected. The tracing paper is placed on 
the X-ray and the template. The contour 
of the hemipelvis and the chosen cup are 
drawn on the tracing paper. Then the 
paper is removed.
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Fitmore® Hip Stem – Surgical Technique8

Determination of the Stem Family
Place the overview template on the pelvis 
X-ray. In the overview template, the three 
stem families are displayed with their 
smallest and biggest sizes. The correct 
family is chosen primarily based on the 
correct offset. 

To choose the correct stem family, 
position the overview template of the 
family that seems most appropriate into 
the medullary canal so that the reference  
line of the femoral axis is parallel to the  
femur and that the medial contour of  
the prosthesis is aligned with the cortex. 
Now move the template up- or downward 
until the centers of rotation of the cup and 
the chosen stem family are in line (with 
the reference center line). If these centers 
overlap the selected stem family 
reproduces the offset correctly and you 
will continue your planning with this stem 
family. If the centers do not overlap, 
repeat the procedure with the other 
families until one family fits correctly 
representing the family of choice. Trace 
the medial outline of the selected stem 
family on the tracing paper.

Equalizing Leg Length
Place the tracing paper on the opposite 
side with the cup and the medial contour 
of the stem aligned to the femur. The tips 
of the greater and lesser trochanters are 
drawn as reference for leg length.

Place the tracing paper again on the side 
to be operated. The drawn trochanters are 
placed in line with the trochanters of the 
side to be operated which automatically 
equalizes leg length in the planning. Be 
aware that the positioning of the pelvis on 
the tracing paper will reflect changes in 
leg lenth and may not be aligned with the 
x-ray during the remaining steps. The 
inner and outer contours of the femur are 
outlined.  
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Fitmore® Hip Stem – Surgical Technique 9

Determination of the Size
Take the sizing templates of the selected 
stem family, place its medial contour 
accurately on the previously drawn 
contour and increase the size starting 
with size one until the stem fills the 
medullary canal, i.e. the lateral side of 
the stem touches the lateral cortex. It is 
very important that the axis of the stem 
shown on the template is parallel to the 
femoral axis. The stem that fits best 
completes the drawing of the contour of 
the optimal stem on the tracing paper.

Final Result
The distance between the proximal end  
of the stem taper and the lesser 
trochanter is measured and written down. 
Other reference marks may be used 
depending on the individual technique 
and can be measured as well, for 
example the distance between the tip of 
the greater trochanter and the shoulder 
of the prosthesis. Finally, all necessary 
information about the patient and the  
prosthetic components is written down. 
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Fitmore® Hip Stem – Surgical Technique 11

Prepare the femoral canal by first using 
the starter rasp to enter the medullary 
canal. 

Start with the smallest rasp size of the 
stem family chosen in the preoperative 
planning. The insertion of the first rasp 
will determine the anteversion of the  
subsequent rasps and the final implant.

The femoral canal is prepared, using 
rasps of increasing size, until maximum 
stability is obtained usually with the 
preoperatively determined stem size. If 
the medial fit of the rasp is not adequate, 
i.e. there is no cortical contact in the 
calcar region, one should consider 
switching from stem family A to B or from 
stem family B to C. In this case it is 
recommended to start rasping two sizes 
smaller than the last rasp size used. 

Example: If the last rasp used was A8, 
start again with rasp B6. 

It must be taken into consideration that  
by changing the stem family the offset is 
also changed. Therefore, the new stem 
family and the preoperatively planned 
stem height (to the references chosen on 
the preoperative planning) need to be 
reassessed in order to avoid lengthening 
the leg. In most cases switching families 
means downsizing one to two sizes 
within the new stem family. 

Tip

If, based on the X-rays, one is not certain 
which family is best, then start with  
family A. Then the offset could be 
increased gradually from stem family A to 
B and then from B to C, but not directly 
from A to C. It is only allowed to switch 
from a smaller offset prosthesis to a 
bigger, which means from family A to B, 
or B to C. But do not switch from family A 
directly to family C. The order A to B and 
B to C must always be maintained.

Warning 
Never switch from C to B, or C to A, 

or B to A.  
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Fitmore® Hip Stem – Surgical Technique12

Trial Reduction

rasp in the femoral canal. Choose the 
appropriate trial neck following the stem 
family concept, i.e. A, B, B-Ext. or C. The 
stem families are indicated on the top of 
the trial necks. Each rasp family has a 
specific design coding feature to prevent 
incorrect rasp body and trial neck mating. 
Please be aware that only stem family B 
has two different offset options (B and  
B-Ext.) on the same rasp body. Once the 
trial neck is inserted, check the distance 
between lesser trochanter and taper 
compared with your preoperative 
planning. If the distance is according to 
the preoperative planning the adequate 
trial head is used for trial reduction.
 
Joint stability and soft-tissue tension  
are assessed. This procedure is repeated 
as necessary, using trial heads of 
different lengths, until optimal offset, leg 
length and stability are achieved. A trial 
reduction should not allow significant 
push-pull of the joint in full extension. 
The range of motion is checked to avoid 
bony and implant impingement as well  
as instability. 

Color Coding and Labeling

Design Coding
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Insertion of the Fitmore Hip Stem
After removal of the rasp, the selected 
stem is inserted and driven in until 
cortical contact stabilizes the stem. 

It is important to adjust the force of the 
mallet blows to the quality of the bone 
and to stop immediately when the dull 
sound (cancellous bone) changes to the 
sharp sound (cortical bone).

After driving in the stem, the taper 
protector is removed from the taper and a 
trial head may be mounted for a final trial 
head reduction. Once the final range of 
motion and “shuck” tests are completed, 
the taper is carefully cleaned and dried. 
The selected femoral head is mounted 
with a rotational movement and rotated 
further with axial force until it is firmly 
seated. The femoral head is seated with 
one light mallet blow on the head 
impactor in an axial direction. After 
reduction of the joint, the range of motion 
and the stability of the joint are 
reassessed throughout the whole range 
of motion.

Wound closure is carried out according to 
the specific technique and approach 
used.
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Fitmore® Hip Stem – Surgical Technique 19

Femoral head provisionals

28 mm (–3.5)  1 00-7895-028-01
28 mm (+0)  1 00-7895-028-02
28 mm (+3.5)  1 00-7895-028-03
28 mm (+7.0)  1 00-7803-028-14
28 mm (+10.5)  1 00-7895-028-05
32 mm (–3.5)  1 00-7895-032-01
32 mm (+0)  1 00-7895-032-02
32 mm (+3.5) 1 00-7895-032-03
32 mm (+7.0)  1 00-7803-032-14
32 mm (+10.5)  1 00-7895-032-05
36 mm (–3.5) 1 00-7895-036-01
36 mm (+0)  1 00-7895-036-02
36 mm (+3.5) 1 00-7895-036-03
36 mm (+7.0)  1 00-7895-036-04
36 mm (+10.5) 1 00-7895-036-05

1  00-7712-050-60

1  75.11.00-02

Size

28 mm  1  78.00.38-28
32 mm  1 78.00.38-32
36 mm  1 78.00.38-36

Ball-Head Impactor Attachment

1  78.00.38

MIS Osteotomy Guide 45°

1  00-7806-009-45

Stem Driver (offset with teardrop-tip)

1  00-7712-057-10
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Contact your Zimmer representative or visit us at www.zimmer.com

Please refer to package insert for complete product 
information, including contraindications, warnings, 
precautions, and adverse effects.

97-0551-002-00 0810-H05  Printed in USA ©2008 ,2009 Zimmer, Inc.

+H124970551002001/$081203E09$

DRAFT

92



 
 
 
 
 

Exhibit E 
 

Master File Access 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

93



(b)(4)Trade Secret Process - Product Specs



 
 
 
 
 

Exhibit F 
 

Engineering Drawings 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

95



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing

          



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



(b)(4)Trade Secret Process - Engineering Drawing



 
 
 
 
 

Exhibit G 
 

Catalog Number Table 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

144





 
 
 
 
 

Exhibit H 
 

Design Controls 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

146











 
 
 
 
 

Exhibit I 
 

Clinical Trial Certification 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

151



152



 
 
 
 
 

Exhibit J 
 

Standards Data Report Forms 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

153



Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910 0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443 6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

ISO 21535:2007, Non active surgical implants  Joint replacement implants  Specification requirements for hip joint replacement
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.
Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

ISO 21535:2007, Non active surgical implants  Joint replacement implants  Specification requirements for hip joint replacement

4 and Annex A 4) Intended Performance

Evaluated the range of motion for the worst case constructs for the subject devices. 
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Please answer the following questions

Is this standard recognized by FDA 2 ? ..................................................................................................

FDA Recognition number 3 ....................................................................................................................

Was a third party laboratory responsible for testing conformity of the device to this standard identified 
in the 510(k)? ........................................................................................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the 

If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it 
pertains to this device? ..........................................................................................................................

Does this standard include acceptance criteria? ................................................................................... 

Does this standard include more than one option or selection of tests? ................................................ 

Were there any deviations or adaptations made in the use of the standard?......................................... 

Were deviations or adaptations made beyond what is specified in the FDA SIS?.................................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ..................................................................................... 

Is there an FDA guidance 6 that is associated with this standard?.........................................................
If yes, was the guidance document followed in preparation of this 510k? .............................................

Title of guidance: 

1 The formatting convention for the title is: [SDO] [numeric identifier] 
[title of standard] [date of publication]

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html
3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/

search.cfm
4 The summary report should include: any adaptations used to adapt to 

the device under review (for example, alternative test methods); 
choices made when options or a selection of methods are described; 
deviations from the standard; requirements not applicable to the 
device; and the name and address of the test laboratory or

Department of Health and Human Services 
Food and Drug Administration 

STANDARDS DATA REPORT FOR 510(k)s 
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer- 
ences a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional Special Abbreviated

STANDARD TITLE 1

Yes No

certification body involved in conformance assessment to this 
standard. The summary report includes information on all standards 
utilized during the development of the device.

5 The supplemental information sheet (SIS) is additional information 
which is necessary before FDA recognizes the standard.  Found at 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/
search.cfm

6 The online search for CDRH Guidance Documents can be found at 
www.fda.gov/cdrh/guidance.html

#

Form Approved: OMB No. 0910 0120; Expiration Date: 12/31/13

FORM FDA 3654  (12/10) Page 1 PSC Graphics (301) 443 6740 EF

510(k)? ..................................................................................................................................................

If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?  .............

If no, include the results of testing in the 510(k).

If yes, report options selected in the summary report table.

If yes, report these exclusions in the summary report table.

ASTM F2009 00: Standard Test Method for Determining the Axial Disassembly Force of Taper Connection of Modular Prostheses

Draft Guidance Document for the Preparation of Premarket Notifications for Ceramic Ball Hip Systems
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EXTENT OF STANDARD CONFORMANCE 
SUMMARY REPORT TABLE

STANDARD TITLE

FORM FDA 3654 (12/10) Page 2

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

CONFORMANCE?

Yes No

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

SECTION NUMBER

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION TITLE

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an 
explanation is needed under “justification.” Some standards include options, so similar to deviations, the option chosen needs to be 
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options 
selected when following a standard is required under “type of deviation or option selected,” “description” and “justification” on the 
report.  More than one page may be necessary.
Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental 
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

N/A

CONFORMANCE?

Yes No N/A

CONFORMANCE?

Yes No N/A

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the 
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and 
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services 
Food and Drug Administration  
Office of Chief Information Officer  
1350 Piccard Drive, Room 400 
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not 
required to respond to, a collection of information unless it 
displays a currently valid OMB control number.

ASTM F2009 00: Standard Test Method for Determining the Axial Disassembly Force of Taper Connection of Modular Prostheses

7.3

All other sections

Section 7  Procedure

Various  All other sections

Section 7.3 allows for two different assembly methods; Constant Rate Assembly Method or Drop Weight Assembly Method.  
Assembly method 7.3.1 "Constant Rate Assembly Method" was utilized.

Assembly method 7.3.1 "Constant Rate Assembly Method" was utilized.

Section 7.3 allows for two different assembly methods.
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