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OxfordTM Cementless Partial Knee System: Cementless 
Application 

ATTENTION OPERATING SURGEON 

IMPORTANT INFORMATION FOR THE OPERATING SURGEON 

Before using a product placed on the market by Zimmer Biomet, the operating surgeon should study carefully the following 
recommendations, warnings and instructions, as well as the available product-specific information (e.g., product literature, 
surgical technique) from your Zimmer Biomet sales representative and/or at http://labeling.zimmerbiomet.com. Zimmer Biomet is 
not liable for complications that may arise from the use of the device in circumstances outside of Zimmer Biomet`s control 
including, but not limited to, product selection and deviations from the device`s indicated uses or surgical technique. 

DESCRIPTION 

The OxfordTM Cementless Partial Knee System is a medial unicompartmental knee replacement system comprised of a femoral 
component, a tibial component and an unconstrained mobile meniscal bearing. Specifically, It consists of a metal component to 
substitute the distal femoral bone and a metal tibial base plate to substitute the proximal tibial bone, in the medial compartment 
of the knee. A fully mobile polyethylene bearing is placed between the two metal components. The metallic Cementless Oxford 
Partial Knee system implants are designed for cementless fixation and all components are intended for single use only. 

INTENDED PURPOSE 

The OxfordTM Cementless Partial Knee System is a mobile bearing knee prosthesis designed for implantation into the human 
knee joint in primary unicompartmental knee arthroplasty (UKA). The prosthesis is intended to reduce pain and improve joint 
function in patients with adequate bone stock to support the prosthesis. 

INTENDED USER 

The OxfordTM Cementless Partial Knee System is intended to be used by the orthopaedic surgeon during the selection and 
implantation/explantation of the device. 

Note: Throughout the lifecycle of the device, different users may interact with the device, ultimately during the selection and 
implantation/explantation of the device, but the orthopaedic surgeon is considered to be the main intended user of the device. 

PATIENT TARGET POPULATION 

Patients presenting with a clinically diagnosed necessity for a medial unicompartmental knee replacement, compliant with the 
indications and not in conflict with the identified contraindications as defined in this packaging insert and who are musculo-
skeletally classified as adult. 

No restrictions based on gender, ethnicity or stature (unless patient’s physical condition would negatively impact the intended 
function or lifetime of the device). This device is not indicated for use with a pediatric population. 

The patient should present with no mental health issues which would undermine either the rehabilitation phase or longevity of 
the device due to non-compliance with any limitations to function defined by the surgeon or the medical device manufacturer. 
Furthermore, the patient should be considered mentally capable to undertake the physical rehabilitation regime prescribed by 
the physician. 

The patient must also meet the criteria defined in the PATIENT SELECTION section of this instruction for use. 

INDICATIONS 
The OxfordTM Cementless Partial Knee System is indicated for use in unilateral knee procedures with osteoarthritis or avascular 
necrosis limited to the medial compartment of the knee. It is intended to be implanted without the application of bone cement for 
patients whose clinical condition would benefit from a shorter surgical time compared to the cemented implant. 

CLINICAL BENEFIT 

The clinical benefit of the subject device is the pain reduction and improvement of joint function. 
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EXPECTED LIFETIME STATEMENT 

The implants in the scope of this IFU are designed and manufactured to last for a certain lifetime during which they function as 
intended in the human body, provided they are used under normal conditions and according to the instruction for use and the 
applicable surgical technique. An implant’s lifetime can vary due to surgical factors and/or patient specific circumstances and 
characteristics. All implants may need to be replaced at some point in time. 

There are many factors that influence the lifetime of an implant. Some are under the control of the surgeon, such as the 
selection and suitability of the implant(s) for the individual patient and the surgical technique applied. 

Others relate to the individual constitution of the patient. These factors include general health conditions, activity level and life-
style habits, including the ability to control weight. 

The lifetime of an implant can also be influenced by fateful factors that cannot be controlled by anyone. These are given 
physical characteristics of the patient, such as a pre-existing disease and its stage, bone deformation, the general condition of 
bones, muscles and/or tissue, which may also change over time due to the ageing process, as well as diseases, infection and 
further surgeries after implantation. 

Lifestyle habits and considerations: 

Implants replace damaged cartilage/bone but do not have the same characteristics as normal, healthy cartilage/bone, and 
implants can break or be damaged as a result of excessive forces on them, or from an accident or fall. The surgeon should 
inform the patient of the limitations of the implant and the impact it will have on their lifestyle. 

Premature failure of implants by loosening, fracture, dislocation, subluxation and/or wear are more likely to occur where patients 
have unrealistic functional expectations (and conduct excessive, unusual and/or awkward movement and/or activity), are 
overweight, or excessively overweight, or where patients fail to follow through with the required rehabilitation program. 

The surgeon should inform the patient of postoperative restrictions, the acceptable level of physical activity that can be 
performed and how their lifestyle may be impacted. 

MATERIALS 

No known surgical implant material has ever been shown to be completely free of adverse reactions in the human body. 
However, long-term clinical experience of the use of the materials has shown that an acceptable level of biological response can 
be expected, when the material is used in appropriate applications (see Table 1). 

One or more components of this device contain the following substance defined as CMR 1B substances in a concentration 
above 0.1% weight by weight, when identified on the product label with the symbol: 

Cobalt; CAS No.: 7440-48-4; EC No.: 231-158-0 

CONTRAINDICATIONS 

1. Infection, sepsis, and osteomyelitis. 
2. Use in simultaneous bilateral surgery or planned staged bilateral procedures. 
3. Use in the lateral compartment of the knee. 
4. Rheumatoid arthritis or other forms of inflammatory joint disease. 
5. Revision of a failed prosthesis. 
6. Insufficiency of the collateral, anterior or posterior cruciate ligaments which would preclude stability of the device. 
7. Disease or damage to the lateral compartment of the knee except for a medial ulcer. 
8. Uncooperative patient or patient with neurologic disorders who are incapable of following directions. 
9. Osteoporosis. 
10. Metabolic disorders which may impair bone formation. 
11. Osteomalacia. 
12. Distant foci of infections which may spread to the implant site. 
13. Rapid joint destruction, marked bone loss or bone resorption apparent on roentgenogram. 
14. Vascular insufficiency, muscular atrophy, neuromuscular disease. 
15. Incomplete or deficient soft tissue surrounding the knee. 
16. Charcot’s disease. 
17. A fixed varus deformity (not passively correctable) of greater than 15 degrees. 
18. A fixed flexion deformity (not passively correctable) of greater than 15 degrees. 

FACTORS LIKELY TO COMPROMISE IMPLANT SUCCESS AND DEVICE PERFORMANCE 

1. Poor positioning of the femoral and tibial components. 
2. Failure to use the correct size of mobile bearing. 
3. Ligament instability. 
4. Osteoporotic bone compromising implant fixation and stability. 
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5. Patient history of infections or repeated falls. 
6. Trauma possibly causing an implant to break and/ or loosen. 
7. Substance dependence. 

PATIENT SELECTION 
Patient selection factors to be considered include: 

1. ACL and PCL functionally intact. 
2. Cartilage and bone erosions limited to the anterior and middle parts of the medial compartment. The posterior part of the 

medial compartment and the lateral compartment having cartilage of normal thickness. 
3. Medial collateral ligament not structurally shortened (i.e. intra-articular varus deformity correctable). 
4. Patellofemoral joint damage limited to (or greater on) the medial facets. 
5. Fixed flexion deformity of less than 15 degrees. 
6. Flexion possible to 110 degrees under anaesthetic. 
7. Need to obtain pain relief and improve function. 
8. Ability and willingness of the patient to follow instructions, including control of weight and activity level. 
9. A good nutritional state of the patient. 
10. The patient has reached full skeletal maturity. 

WARNINGS AND PRECAUTIONS 

1. DO NOT use the OxfordTM Cementless Partial Knee System in conjunction with bone cement. 
2. In the event the bone quality is deemed unsuitable for the OxfordTM Cementless Partial Knee System a total knee arthroplasty 

should be considered 
3. Do not directly impact on any surface coated with hydroxyapatite coating. Any damage to the coating may lead to poor fixation, 

wear and subsequent loosening of implant component. Do not allow bioceramic coated surfaces to come into contact with cloth 
or other fiber releasing materials. 

4. Improper selection, placement, positioning, alignment and fixation of the implant components may result in unusual stress 
conditions which may lead to subsequent reduction in the service life of the prosthetic components. 

5. In the event of excessive bone removal or inaccuracies in bone cuts leading to loose fit of cementless implants into the 
prepared bone, the Oxford Meniscal Unicompartmental Knee System should be used. In this case the cemented Oxford 
instrument kits must be used and trial reduction must be conducted to ensure the natural knee kinematics are 
maintained. 

6. Improper preoperative or intraoperative implant handling or damage (scratches, dents, etc.) can lead to crevice corrosion, 
fretting, fatigue fracture and/or excessive wear. 

7. Do not modify implants. 
8. Do not reuse implantable devices. While an implant/device may appear undamaged, previous stress may have created 

imperfections that would reduce the service life of the implant/device. Do not treat patients with implants / devices that have 
been even momentarily placed in a different patient. Re-using an implant could cause patient contamination. 

9. Malalignment or soft tissue imbalance can place inordinate forces on the components, which may cause excessive wear to 
the tibial bearing articulating surfaces. Revision surgery may be required to prevent component failure. 

10. Care is to be taken to assure complete support of all parts of the device embedded in patient bone to reduce the risk of stress 
concentrations, which may lead to failure of the procedure. Complete preclosure cleaning and removal of metallic and other 
surgical debris at the implant site is critical to minimize wear of the implant articular surfaces. 

11. The surgeon is to be thoroughly familiar with the implants, instruments and surgical technique, prior to performing surgery. 
12. Patients should be warned of the impact of excessive loading that can result if the patient is involved in an occupation that 

includes substantial walking, running, lifting, or excessive muscle loading due to weight that place extreme demands on the 
knee and can result in device failure or dislocation. 

13. Patient smoking may result in delayed healing, non-healing and/or compromised stability in or around the placement site. 
14. The surgical technique should be followed. Deviations from the surgical technique could result in early loosening/failure of the 

device. Clinical outcome may be affected by component positioning. Proper placement of the implant should take into 
consideration individual patient anatomy as well as surgeon preference. The surgical technique sets forth guidelines for 
placement of the knee system. 

15. Corrosion is rare but has been reported with the use of dissimilar metals in total joint replacement. 
16. Extra caution must be taken during the handling of hydroxyapatite coated implant components. Any damage to the coating 

may cause loose Ti and hydroxyapatite particles to migrate into the joint space leading to excessive wear and subsequent 
loosening of implants. 

17. As with other surgical procedures, errors of technique are most likely when the method is being learnt. To reduce these to a 
minimum as far as possible, surgeons are strongly recommended to attend an Instructional Course on the OxfordTM 

Cementless Partial Knee System before conducting an operation. In addition, a supplementary OxfordTM Cementless Partial 
Knee System surgical technique has been provided, which is to be followed in conjunction with the standard cemented 
surgical technique during the implantation of the OxfordTM Cementless Partial Knee System. 

18. The OxfordTM Cementless Partial Knee System includes a gamma-sterilized conventional UHMWPE component with no 
antioxidant. From long-term real-world evidence, published literature and adverse event reports, this form of UHMWPE 
material is associated with high rates of oxidation degradation in patients, leading to loss of mechanical properties over time, 
which can contribute to fatigue cracking, accelerated wear, and premature failure. 

19. Zimmer Biomet joint replacement prostheses provide the surgeon with a means of reducing pain and improving function for 
many patients. While these devices are generally successful in attaining these goals they may not withstand the activity levels 
and loads of normal healthy bone and joint tissue. 

20. Postoperative care is important. Failure of the patient to follow postoperative care instructions involving rehabilitation can 
compromise the success of the procedure. The patient must be warned of the limitations of the reconstruction and the need 
for protection of the implants from full load bearing until adequate fixation and healing has occurred. The patient is to be 
cautioned to govern activities accordingly, thus protecting the replaced joint from unreasonable stresses and must be 
informed of the importance of following the instructions of the treating physician with respect to follow-up care and 
treatment. 

21. The patient must be warned that the device does not replace normal healthy bone, and that the implants can break or be 
damaged as a result of excessive load bearing or trauma. 

22. The patient must be warned to inform any other medical practitioner who may treat them in the future of the presence of the 

Page 4 of 35 



   

 
       

 
      

     
     

 
   

  
      

  
 

 

 

 
 

 

    
 

      
    

 
  

   
 

   
   

   
    

     
  

  
    

     
  

 
     
      
  

   

 
    

 
 

    
 

    

 
  

          
     

 
    

 

 
        
  

 
 

  
    

       
     

  
    

    
  

implant. 
23. Secure fixation of all cementless components at the time of surgery is critical to the success of the procedure. Each 

component must correctly press-fit into the host bone, which necessitates precise operative technique with the use of 
specified Biomet joint replacement instruments. The use of instruments or implant components from other Zimmer Biomet 
systems and third party systems can result in inaccurate fit, sizing, excessive wear and device failure. 

24. Intra-operative fracture or breaking of instruments has been reported. Surgical instruments are subject to wear with normal 
usage. Instruments, which have experienced extensive use or excessive force, are susceptible to fracture. Surgical 
instruments should only be used for their intended purpose. Zimmer Biomet recommends that all instruments be regularly 
inspected for wear and disfigurement, and prior to surgery. 

25. All trial, packaging, and instrument components must be removed prior to closing the surgical site. Do not implant 
26. Use clean gloves when handling implants. 

MRI SAFETY 

MRI Safety Information 

OxfordTM Cementless Partial Knee System is composed of non-ferromagnetic materials such as Titanium (Ti-6Al-4V), 
Cobalt Chrome (Co-Cr-Mo), Tantalum and ultra-high molecular weight polyethylene (UHMWPE) 

A person with the OxfordTM Cementless Partial Knee System implant may be safely scanned under the following 
conditions. Failure to follow these conditions may result in injury. 
Device Name OxfordTM Cementless Partial Knee System 
Device Manufacturer Biomet UK Limited 
Additional Resources for MRI Safety Information (US) 18003482759 

(OUS) +15742676131 
Static Magnetic Field (B0) Orientation Horizontal, Cylindrical Bore 
Static Magnetic Field Strength (B0) 1.5 T or 3.0 T 
Maximum Spatial Field Gradient 25 T/m (2500 Gauss/cm) 
RF Polarization (Formerly RF Excitation) Circularly Polarized (CP) 
RF Transmit Coil Type Integrated Whole Body Transmit Coil 
Operating Mode Normal Operating Mode 
Maximum Whole-Body SAR 2 W/kg 
Scan Duration and Wait Time Scan for 15 minutes of continuous RF (sequence or back to 

back series/scan without breaks) followed by a wait time of 6 
minutes if the limit is reached. 

Patient Characteristics Scanning patients who have other MR Conditional devices is 
acceptable as long all of the MR Conditional requirements for 
each device are met. Do not conduct an MRI examination in the 
patient if any conditions or implants prohibit it. 

Patient Position in Scanner -Padding for protection against Radio Frequency (RF) burns 
should be placed between the wall of the bore and extremities. 

-Insulating padding between the knees to prevent legs from 
touching. 

-Arms and hands of the patient should not touch each other or 
other bare skin. 

MR Image Artifact The presence of this implant may produce an image artifact. 

COMPATIBLE MEDICAL DEVICES 

Implants and implant parts must only be combined with components belonging to the same system or with components of the 
approved compatible systems. No liability is accepted for products of third parties that are used by the purchaser or user. 

See the ordering information file available on request with the surgical technique from your Zimmer Biomet sales representative 
and/or at http://labeling.zimmerbiomet.com. 

Note: The meniscal bearing component selected must be the same size as the femoral component. (Example: A Large femoral 
component requires the use of a Large meniscal bearing). The thickness of the bearing is determined intraoperatively. 

PATIENT COUNSELING INFORMATION 
The patient is to be made aware and warned of general surgical risks and possible adverse effects as listed in advance. 
Accepted practices in postoperative care are important. Failure of the patient to follow postoperative care instructions involving 
rehabilitation and follow-up visits can compromise the success of the procedure. The patient is to be advised of the need for 
protection of the implants from full load bearing until adequate fixation and healing have occurred, limitations of the 
reconstruction/implant and the impact it will have on their lifestyle. Excessive, unusual and/or awkward movement and/or 
activity, trauma, excessive weight, and obesity have been implicated with premature failure of certain implants by loosening, 
fracture, dislocation, subluxation and/or wear. Loosening of the implants can result in increased production of wear particles, as 
well as accelerate damage to bone, making successful revision surgery more difficult. The implant may not, and is not 
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guaranteed to, last the rest of 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. 

Countries that require Patient Implant Card: 

A patient implant card is provided for this product. The patient implant label supplied with the implant packaging is to be 
affixed to the general supplied card for each implanted component. Instructions for Healthcare Professionals to fill out the 
Zimmer Biomet International Implant Card can be found at: http://labeling.zimmerbiomet.com. Following surgery, patient data 
(name, etc.) and hospital data (date of implantation, etc.) should be recorded on the patient implant card. The patient should 
be instructed to carry this card with them and to show to any medical personnel caring for the patient in the future. It may also 
be useful for those needing to pass through any security scanner. Also instruct the patient that additional implant information 
may be found on the website listed on the implant card (http://ifp.zimmerbiomet.com). 

POSSIBLE ADVERSE EFFECTS 

Below is a list of the potential adverse effects (e.g., complications) associated with the use of the device: 

1. Avascular Necrosis 
2. Bearing Dislocation/Disassociation 
3. Clicking/Popping/Crepitus/Grinding 
4. Effusion/Swelling/Edema 
5. Femoral Implant Loosening 
6. Instability 
7. Other Ipsilateral Knee Related Adverse Event 
8. Pain (progressive/persistent) 
9. Stiffness/Limited ROM (progressive/persistent) 
10. Subsidence 
11. Tibial Fracture 
12. Tibial Implant Loosening 

For the specific adverse events that occurred in the clinical study, please see the Summary of Safety and Clinical 
Performance below. 

SUMMARY OF SAFETY AND CLINICAL PERFORMANCE 
The Summary of Safety and Clinical Performance is available at the following location (after the launch of the European 
Database on Medical Devices/Eudamed): 
https://ec.europa.eu/tools/eudamed. 

CLINICAL STUDIES 
A prospective, multi-center, two-arm, single-blind, randomized, controlled study was conducted in the United States under an 
Investigational Device Exemption (IDE No. G100123) to determine the safety and effectiveness of the device when implanted 
using a standard open surgical technique. All clinical results and adverse events for this investigation were derived from the 
OxfordTM Cementless Partial Knee System that had a universal femoral component, an anatomic (left and right) design tibial 
component of seven sizes, and an anatomical design meniscal bearing component with extended sizes. 

The clinical study enrolled subjects with osteoarthritis or avascular necrosis limited to the medial compartment of the knee. Each 
patient included in the study was randomized to receive treatment with either an Oxford Cementless Partial Knee (Investigational 
arm) or an OxfordTM Meniscal Unicompartmental Knee (Control arm). A total of 378 knees (241 Investigational, 137 Control) 
were enrolled at nine investigational sites. 

After the surgical procedure, subjects completed follow-up office visits at 6 weeks, 6 months, 1 year, 2 years and annually until 
all subjects completed the 2-year follow-up visit. 

The primary evidence of the safety and effectiveness of the Investigational device was provided by analyses of the Per Protocol 
and Intent-to-Treat populations. The Per Protocol population is analyzed according to the treatment actually received by those 
study subjects. The Intent-to-Treat analysis, the study subjects are analyzed as members of the treatment group to which they 
were randomized regardless of whether they received the intended treatment. This study included both Unilateral and Bilateral 
knees. Outcomes will be presented by knee unless otherwise called out as subject. 

The primary effectiveness hypothesis of this study was to show that the Oxford Cementless Partial Knee is non-inferior to the 
OxfordTM Meniscal Unicompartmental Knee regarding the following four co-primary endpoints: 
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1. Radiographic Success at 22+ Months 
2. Absence of Revision/Removal/Unanticipated Adverse Device Effect (UADE) at 24 months 
3. Knee Society Assessment Score at 22+ Months 
4. Knee Society Function Score at 22+ Months 

Additionally, secondary endpoints were assessed and include the following: 
1. The Knee Society Assessment Score at all time points other than 24 months 
2. The Knee Society Function Score at all time points other than 24 months 
4. The Oxford Knee Score at all time points 
5. Radiographic Success at all time points other than 24 months 
6. Single question assessment of patient satisfaction at all time points 

Safety evaluations included adverse events monitored over the course of the study. Adverse events were captured from the 
time of surgery until subjects completed the study or their data were extracted from the study database, whichever came sooner. 

The twenty-four month safety endpoint data was compared and analyzed for all index knee-related adverse events. Knee related 
adverse events were independently adjudicated by a clinical events committee (CEC) with regard to relationship to study knee, 
relationship to device, relationship to procedure, seriousness, severity, and outcome. 

The summary of adverse event data for the Cementless vs. Control Groups and the proportions of index knees experiencing 
adverse events for both groups and relative risk with associated 95% Confidence Intervals (CI) were reported for the following 
parameters. 

 Subjects with Adverse Events of the index knee, n (%) 
 Subjects with Device-Related Adverse Events of the index knee, n (%) 
 Total number of Adverse Events of the index knee, n (%) 
 Total number of Device-Related Adverse Events of the index knee, n (%) 
o Device Non-Related Non-Serious 
o Device Non-Related Serious 
o Device-Related Non-Serious 
o Device-Related Serious 
o Subjects with device revision/removal 
o Subjects with device removal/conversion to total knee arthroplasty 

The summary of Adverse Event data for the Cementless vs. Control Groups and the proportions of index knees experiencing 
adverse events were reported for the following parameters. 

 Adverse Event Severity, n (%) 
o Mild 
o Moderate 
o Severe 

 Adverse Event Outcome 
o Device Revision/Removal/Reoperation 
o Study Withdrawal 
o Tolerated 
o Not Tolerated 
o Resolved 
o Not Resolved 

This was performed for all adverse events and for those adverse events that were classified as device-related. An index knee 
had to have all adverse events classified as either Tolerated or Resolved to be classified within that category. 

Effectiveness study success required that non-inferiority of the Cementless device (Investigational cohort) compared to the 
Cemented device (Control cohort) be established for each of the four co-primary study endpoints. Using a closed testing method, 
each of the primary endpoints were compared using α=0.05. 

There were 16 revisions used in the primary safety data and assessment of the Absence of Revision/Removal/UADE endpoint 
at 24 months. Among the 9 device removals that were converted to a total knee arthroplasty at 2 years, 8 were in the 
Investigational Group and one subject, PLA 1051, was randomized to the Investigational Group but the surgeon determined 
fixation of the tibial component was inadequate and implanted the Control device. 

There were an additional five revisions that took place after the 2-year assessment. In the Investigational Group after the 2-year 
assessment there were three additional device revisions to include one subject who had an irrigation and debridement and 
polyethylene exchange for infection and two subjects who had a total knee arthroplasty and device removal for tibial component 
loosening and tibial component radiolucent line/pain, respectively. In the Control Group after the 2-year assessment there were 
two additional device revisions to include a polyethylene exchange for bearing dislocation and a total knee arthroplasty and 
device removal for tibial fracture/component subsidence. 

Clinical Study Inclusion and Exclusion Criteria 

For inclusion in the clinical study, all subjects had to fulfill all of the following criteria: 
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 Patients with a pre-operative Knee Society Assessment Score of <70 
 Patients undergoing primary partial knee arthroplasty as Unilateral arthroplasty or Bilateral arthroplasty, 

simultaneously or otherwise 
 Patients diagnosed with osteoarthritis or avascular necrosis limited to the medial compartment of the operative knee 

joint 
 Male or female patients who are at least 21 years of age at the time of surgery 
 Patients with full thickness cartilage loss, with or without bone loss in the medial compartment 
 Patients with functionally intact ACL and PCL 
 Patients who need to obtain relief of pain and/or improved function in their knee 
 Patients with fixed flexion deformity < 15° 
 Patients who are able to follow post-operative care instructions 
 Patients who are willing and able to return for scheduled follow-up evaluations 
 Patients in which natural alignment can be restored 
 Patients who have completed a valid, IRB approved Informed Consent Form 
 Patients with child bearing potential who voluntarily agree to prevent pregnancy for 2 years following device 

implantation 

Subjects were excluded from the study if they fulfilled any of the following criteria: 

 Patients with a pre-operative Knee Society Assessment Score of ≥ 70 
 Patients in which the device would be used to revise a failed prosthesis 
 Patients who are less than 21 years of age at the time of surgery 
 Disease or damage to the lateral part of the knee that in the investigator’s opinion contraindicates a partial knee 

replacement 
 Patients diagnosed with rheumatoid arthritis or other forms of inflammatory joint disease 
 Patients diagnosed with a failed upper tibial osteotomy in the operative knee 
 Patients diagnosed with post-traumatic arthritis after tibial plateau fracture 
 Patients who have had a patellectomy 
 Patients with a flexion deformity > 15° 
 Patients with a fixed varus deformity > 15° 
 Patients who have rapid joint destruction, marked bone loss or bone resorption apparent on roentgenogram 
 Patients with a fused knee on operative side 
 Patients who have active or suspected infection, local or systemic that, in the opinion of the investigator, may put 

patients at undue risk. 
 Patient with pre-existing condition(s) that may interfere with the survival of the implant or their outcomes, including: 

 Sickle Cell Anemia 
Lower extremity muscular atrophy 

 Neuromuscular disease 
 Vascular insufficiency 
 Metabolic Disorders which impair bone formation 

Paget’s Disease 
Charcot’s Disease 

 Osteomalacia 
 Severe Osteoporosis 

 Patients with clinical conditions that may limit follow-up (in the opinion of the investigator) including; 
 Immuno-compromised conditions (i.e. HIV) 
 Hepatitis 
 Tuberculosis 

Neoplastic disease such as cancer of the prostate, lung, stomach, cervix, etc. 

 Chronic renal failure 
 Organ transplant (i.e. heart, liver, lung, etc.) recipients 
 Known disease process that in the opinion of the investigator may limit long term (4 year) follow up (i.e. multiple 

sclerosis, leukemia, lymphoma, etc.) 
 Patients diagnosed with Parkinson’s or Alzheimer’s Disease 
 Patients who have had an above-knee amputation in the contralateral leg 
 Instability or deformity of the ligaments and/or surrounding soft tissue, which would preclude stability of the 

prostheses 
 Patients with a known metal allergy 
 Prisoners or, individuals who are known to be abusing drugs or alcohol or are mentally incompetent 
 Patients who have received systemic steroids within the past 6 months or steroid injection into the affected knee 

within the previous 6 weeks prior to enrollment 
 Patients who are pregnant 
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 Patients with severe valgus or varus knees (valgus or varus angulation of more than 20°) where collateral ligament, 
iliotibial band, or popliteal release is required 

 Patients who refuse to sign the IRB approved Informed Consent Form 
 Participation in an interventional clinical research study procedure, other than a Bilateral knee arthroplasty in this 

study, within the past 12 months 
 Patients with a history of osteomyelitis or sepsis of the index knee 
 Patients who require patellar resurfacing 
 Patients who are not skeletally mature 
 Patients who have had a total hip replacement procedure <18 months prior to entering the study 
 Patients who have had a contralateral non-study knee replacement procedure <18 months prior to entering the 

study 
 Patients who are found intraoperatively to have inadequate bone stock or other conditions that contraindicate a 

partial knee replacement 

Study Investigators 

The following is a listing of surgeons, their IRB and enrollment totals who participated in the investigational clinical study. 

Site/Institution Surgeon IRB Control Investigational 

Miller Orthopedic Specialists 
One Edmundson Place, Suite 
500, Council Bluffs, IA 51503 

Roy Abraham, MD 
(site closed) 

Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 

5 4 

Twin Cities Orthopedics 
4010 West 65th Street 
Edina, MN 55435 

Scott Anseth, MD 
Quorum Review IRB 
1501 Fourth Ave, Suite 800 
Seattle, WA 38101 

6 8 

Midwest Center for Joint 
Replacement 
6920 Gatwick Drive, Suite 200, 
Indianapolis, IN 46241 

Michael Berend, MD Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 

2 7 

Wesley Lackey, MD 19 30 

Robert Malinzak, MD 2 1 

The Anderson Orthopedic Clinic 
2501 Parkers Lane, Suite 200, 
Alexandria, VA 22306 William Hamilton, MD 

Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 

15 25 

Orthopedic and Sports Medicine 
Center of Northern Indiana, Inc. 
2310 California Road, Suite A, 

Elkhart, IN 46514 

Mark Klaassen, MD (site 
closed) 

Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 25 47 

Joint Implant Surgeons, Inc.. 
7277 Smith’s Mill Road, Suite 
200, New Albany, OH 43054 

Adolph Lombardi, MD Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 

2 7 

Keith Berend, MD 18 30 

Texas Center for Joint 
Replacement 

6020 West Parker Road, Suite 
470, Plano, TX 75093 

Roger Emerson, MD 
Texas Health 
Resources Institutional 
Review Board 612 E. 
Lamar Blvd., Suite 
1212, Arlington, TX 
76011 

12 16 

Richard Reitman, MD 
(Previously John 
Barrington, MD) 

3 11 

OrthoCarolina 

10030 Gilead Road, Suite 160, 

Huntersville, NC 28078 
Mark Suprock, MD 

Presbyterian 
Healthcare IRB 200 
Hawthorne Ln 
PO Box 33549 
Charlotte, NC 28204 

25 49 

Tucker Orthopedics 

1082 Bower Hill Road, Suite 100, 
Pittsburgh, PA 15243 

Jon Tucker, MD (Retired) 

Connexus IRB 
(formerly Western IRB) 
1019 39th Avenue SE 
Puyallup, WA 98374 

3 6 

TOTAL ENROLLMENT 137 241 

Study Assessment Schedule 

Assessments were performed according to the follow up schedule below. Each follow-up visit time point was determined 
based on the date of index surgery. 
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Form Name 
Informed Consent 

Pre-op 
X 

Operative 6 Week 6 Month 1 Year 2 Year Annually* 

Patient History & Record of Medications X 
Patient Operation X 
Knee Society Score (KSS) X X X X X X 
Oxford Knee Score X X X X X X 
Patient Satisfaction Questionnaire X X X X X 
Radiographic Evaluation (Independent 
Reviewer) 

X X X X X 

Protocol Deviation As appropriate 
Adverse Event As appropriate 
Study Completion As appropriate 
Adverse Event Determination As appropriate 
*Patients continued to be examined clinically and radiographically on an annual basis until all available study patients completed 
the two-year visit. 

Follow-up Interval Compliance Windows 

Study cases were considered to be within the window for follow-up visits if they returned for the follow-up assessment within 
the following intervals per protocol: 

Interval 
6 Week 

Follow-up Window 
+/- 3 weeks 

Months Post-op 
1-2 

Days Post-op 
21-63 

6 Month +/- 1 month 5-7 153-214 
1 Year +/- 2 months 10-14 304-426 
2 Years +/- 2 months 22-26 669-791 
3 Years +/- 2 months 34-38 1035-1157 
4 Years +/- 2 months 46-50 1400-1522 
5 Years +/- 2 months 58-62 1765-1887 
6 Years +/- 2 months 70-74 2130-2252 
7 Years +/- 2 months 82-86 2495-2617 
8 Years +/- 2 months 94-98 2860-2982 
9 Years +/- 2 months 106-110 3226-3347 
10 Years +/- 2 months 118-122 3591-3712 

Study results included all available data, and out of window data was conservatively placed in the earlier window if it was 
between two visit windows. 

Follow-up Compliance and Subject Accountability 

There were five subjects in the Investigational Group that were originally randomized to receive the Investigational cementless 
device (Intent-to-Treat population) but due to an intraoperative protocol deviation had the Control cemented device implanted 
(Per Protocol population) done primarily because of concerns of inadequate device to bone fixation with the cementless subject 
device. Therefore, in the Cementless Group there are 246 knees in the ITT population and 241 knees in the PP population 
while the Cemented Group there are 132 knees in the ITT population and 137 knees in the PP population. Details are shown in 
Figure 1 below. 
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Figure 1: Patient Accountability Tree 

Table 1a and 1b details the follow-up compliance for all subjects in the study for the PP and ITT Populations. 

Table 1a Follow-up Compliance and Subject Accountability for the Per Protocol Population 

Per Protocol PreOp 1 Year 2 Year 3 Year 

C I C I C I C I 

Theoretical 137 241 137 241 137 241 137 241 

Deaths  0 0 2 1 4 1 7 3 

Failures  0 0 0 11 3 13 4 15 

Expected 137 241 135 229 130 227 126 223 

ActualA 137 241 111 203 103 179 78 142 

% Follow-UpA 100.0% 100.0% 82.2% 88.6% 79.2% 78.9% 61.9% 63.7% 

ActualB 137 241 116 207 114 192 83 161 

% Follow-UpB 100.0% 100.0% 85.9% 90.4% 87.7% 84.6% 65.9% 72.2% 

C = Control (OxfordTM Meniscal Unicompartmental Knee) 
I = Investigational (OxfordTM Cementless Partial Knee System) 

Follow-upA = defined as a knee in which all data for the Knee Society CRF with KSSA and KSSF scores, and a Radiographic 
assessment with a defined Overall Radiographic Determination were collected 

Follow-upB = defined as a knee for which at least one of the following assessments was collected: Medical History, Knee 
Society Score (KSS), Oxford Knee Score (OKS), Pain Medication, Patient Satisfaction or Radiographic Assessment 

Table 1b Follow-up Compliance and Subject Accountability for the Intent to Treat Population 

Intent-to-Treat PreOp 1 Year 2 Year 3 Year 

C I C I C I C I 

Theoretical 132 246 132 246 132 246 132 246 

Deaths 0 0 2 1 4 1 7 3 

Failures 0 0 0 11 2 14 3 16 
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Intent-to-Treat PreOp 1 Year 2 Year 3 Year 

C I C I C I C I 

Expected 132 246 130 234 126 231 122 227 

ActualA 132 246 106 208 99 183 76 144 

% Follow-UpA 100.0% 100.0% 81.5% 88.9% 78.6% 79.2% 62.3% 63.4% 

ActualB 132 246 111 212 110 196 81 163 

% Follow-UpB 100.0% 100.0% 85.4% 90.6% 87.3% 84.8% 66.4% 71.8% 

C = Control (OxfordTM Meniscal Unicompartmental Knee) 
I = Investigational (OxfordTM Cementless Partial Knee System) 

Follow-upA = defined as a knee in which all data for the Knee Society CRF with KSSA and KSSF scores, and a Radiographic 
assessment with a defined Overall Radiographic Determination were collected 

Follow-upB = defined as a knee for which at least one of the following assessments was collected: Medical History, Knee 
Society Score (KSS), Oxford Knee Score (OKS), Pain Medication, Patient Satisfaction or Radiographic Assessment 

Study Population Demographics and Baseline Parameters 

Demographic data, medical history of the subjects, and baseline knee scores for the Per Protocol Population is presented in 
Table 2 and 3. 

Demographics – Per Protocol Population 

There was no statistically significant difference in the baseline demographics between the Control and Investigational arms as 
demonstrated by all p-values were > 0.05. See Table 2. 

Table 2 Demographics – Per Protocol Population 

Number of Knees 
Control 

137 
Investigational 

241 
P-Value 

Number of Patients 
Age 

N 

113 

137 

207 

241 
mean +/- SD 66.4 +/- 8.5 65.8 +/- 8.7 0.5365 
Range (Min, Max) 

Age group combined 
30.0-39.9 

(45.0, 81.0) 

0 

(37.0, 84.0) 

1(0.4%) 
40.0-49.9 6(4.4%) 10(4.1%) 
50.0-59.9 23(16.8%) 45(18.7%) 
60.0-69.9 59(43.1%) 101(41.9%) 
70.0-79.9 46(33.6%) 73(30.3%) 
80.0-89.9 
Gender 

Male 

3(2.2%) 

54.0% (74/137) 

11(4.6%) 

61.8% (149/241) 0.1575 
Female 

Height in 
N 

46.0% (63/137) 

137 

38.2% (92/241) 

241 
mean +/- SD 67.5 +/- 3.9 67.3 +/- 3.9 0.7847 
Range (Min, Max) 

Height inches- Female 
<60.0 

(59.0, 78.0) 

2(3.2%) 

(58.0, 76.0) 

3(3.3%) 
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60.0-62.9 
Control 

11(17.5%) 
Investigational 

26(28.3%) 
P-Value 

63.0-65.9 32(50.8%) 37(40.2%) 
66.0-68.9 17(27.0%) 23(25.0%) 
69.0-71.9 
Height inches-Male 
<60.0 

1(1.6%) 

0 

3(3.3%) 

1(0.7%) 
60.0-62.9 0 2(1.3%) 
63.0-65.9 3(4.1%) 10(6.7%) 
66.0-68.9 13(17.6%) 39(26.2%) 
69.0-71.9 37(50.0%) 60(40.3%) 
72.0-74.9 19(25.7%) 33(22.1%) 
75.0-77.9 0 5(3.4%) 
>=78.0 
Weight lbs 

N 

2(2.7%) 

137 

0 

241 
mean +/- SD 204.2 +/- 41.2 203.1 +/- 37.0 0.7922 
Range (Min, Max) 

BMI 
N 

(119.0, 320.0) 

137 

(127.0, 310.0) 

241 
mean +/- SD 31.4 +/- 4.8 31.5 +/- 5.2 0.8791 
Range (Min, Max) 

Weight lbs.-Female 
100.0-124.9 

(21.8, 44.6) 

1(1.6%) 

(22.3, 51.0) 

0 
125.0-149.9 5(7.9%) 15(16.3%) 
150.0-174.9 21(33.3%) 22(23.9%) 
175.0-199.9 20(31.7%) 26(28.3%) 
200.0-224.9 9(14.3%) 16(17.4%) 
225.0-249.9 5(7.9%) 10(10.9%) 
250.0-274.9 2(3.2%) 1(1.1%) 
275.0-299.9 0 2(2.2%) 
Weight lbs.-Male 
125.0-149.9 1(1.4%) 2(1.3%) 
150.0-174.9 6(8.1%) 12(8.1%) 
175.0-199.9 20(27.0%) 42(28.2%) 
200.0-224.9 14(18.9%) 38(25.5%) 
225.0-249.9 16(21.6%) 26(17.4%) 
250.0-274.9 6(8.1%) 23(15.4%) 
275.0-299.9 7(9.5%) 3(2.0%) 
>=300 4(5.4%) 3(2.0%) 

Baseline Pre-operative and Surgical Demographics 

There were no statistically significant differences in pre-operative diagnosis, surgical side and if the subject was a unilateral or 
bilateral (simultaneous or staged) between the Control and Investigational groups as evidenced by all p-values were >0.05. See 
Table 3. 

Table 3 Baseline Pre-operative and Surgical Demographics 

Preoperative Diagnosis 
Control Investigational P-Value 

Osteoarthritis 99.3% (136/137) 97.9% (236/241) 0.4239 
Avascular Necrosis 0.7% (1/137) 2.1% (5/241) 

Side of Surgery 
Left 50.4% (69/137) 48.1% (116/241) 0.7482 
Right 49.6% (68/137) 51.9% (125/241) 

Knee Involvement 
Unilateral 63.5% (87/137) 65.1% (157/241) 0.4606 
Bilateral (Unilateral Presenting)* 26.3% (36/137) 28.2% (68/241) 
Bilateral (Bilateral Presenting)** 10.2% (14/137) 6.6% (16/241) 

*Unilateral Presenting = study subjects that have a staged bilateral procedure. 
** Bilateral Presenting = study subjects that had simultaneous bilateral UKA procedures 

Baseline Knee Society and Oxford Knee Scores 

There were no statistically significant differences in pre-operative Knee Society Score Assessment, Knee Society Score 
Function and the Oxford Knee Score between the Control and Investigational arms as evidenced by all p-values were >0.05. See 
Table 4. 

Page 13 of 35 



     

   
 

   
    

 

     
     

    
 

     
   

    
 

     
    

 
 

 
    

      
 

 
 

 
    

       

    

      

 
 

 
  

            
  

    
       

        
     

    
 

  

         
   

  

    
      

   
 

   

   
  

Table 4 Baseline Knee Society and Oxford Knee Scores 

Assessment 
Knee Society Score - Assessment 

Control Investigational P-Value 

N 137 241 
mean +/- SD 45.0 +/- 11.0 43.2 +/- 11.0 0.1407 
Range (Min, Max) (21.8, 70.0) (14.0, 69.0) 

Knee Society Score - Function 
N 137 241 
mean +/- SD 57.7 +/- 17.7 58.1 +/- 16.0 0.8428 
Range (Min, Max) (0.0, 100.0) (5.0, 100.0) 

Oxford Knee Score 
N 137 241 
mean +/- SD 24.9 +/- 7.6 23.7 +/- 8.1 0.1508 
Range (Min, Max) (5.0, 44.0) (3.0, 44.0) 

A summary of the surgical time in minutes for the Investigational and Control groups by whether the surgery was a unilateral or 
simultaneous procedure is provided in Table 5. For unilateral knee procedures, the surgical time for the Investigational 
cementless device of 54.3 minutes when compared to the Control cemented device of 57.5 minutes was shorter though this was 
not statistically significant. 

Table 5 Comparison of Surgical Treatment Details for the Investigational and Control Groups for Unilateral and 
Simultaneous Bilateral Knees 

Surgical Time (minutes) 

Investigational (N=241) Control (N=137) 

p-value Mean 95% C.I. Mean 95% C.I. 

Unilateral, (N=348) 54.3 (n=225) (52.2, 56.3) 57.5 (n=123) (54.3, 60.6) 0.08 

Simultaneous Bilaterals, (N=30) 63.0 (n=16) (54.0, 72.0) 58.9 (n=14) (45.1, 72.6) 0.58 

RESULTS – PRIMARY EFFECTIVENESS ENDPOINT 

Tables 6 and 7 present the results of the analysis of the co-primary endpoints for the Per Protocol (PP) and Intent-to-Treat (ITT) 
populations for all Knees, Unilateral Knees, and Bilateral Knees. 

For all knees, the data demonstrates that the Control Group compared to the Investigational Group for each knee has higher 
numerical percentages for success in both the PP and ITT populations for the co-primary endpoints of Revision/Removal/UADE 
Success and Radiographic Success at 22+ months. In the PP population, non-inferiority was successfully shown for all four co-
primary endpoints. In the ITT population, the Radiographic Success co-primary endpoint at 22+ months did not meet the 8% 
margin for non-inferiority that was established for the Investigational Group (p=0.06), resulting in a failure of the overall primary 
endpoint in the ITT analysis. Because the PP and ITT analyses did not both result in a successful overall primary endpoint, 
overall success for the trial is not able to be claimed for all knees. 

When only unilateral knees are considered, the numerical rates of success increased in the Investigational Group for both the 
Revision/Removal/UADE Success and Radiographic Success co-primary endpoints, resulting in all four co-primary endpoints 
meeting their non-inferiority margins for both the PP and ITT populations. 

In the subgroup of bilateral knees, the Revision/Removal/UADE Success and Radiographic Success co-primary endpoints 
showed numerical decreases in success rates, and co-primary endpoint of average KSSF score also decreased. Although the 
study was not powered to show non-inferiority within the unilateral and bilateral subgroups, in this study the Investigational 
Group compared to the Control group did not meet their non-inferiority margins for the co-primary endpoints of 
Revision/Removal/UADE Success, Radiographic Success, and KSSF in both the PP and ITT populations. 

In summary, for the subgroup of unilateral knees, the study successfully demonstrated non-inferiority for the Investigational 
Group compared to the Control group for all four co-primary endpoints in both the PP and ITT populations. 
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Table 6: Co-Primary Effectiveness Endpoints Non-Inferiority Test Results (Per Protocol) by Knee at 24-month Follow-Up 

Legend: μ = Mean. Std = Standard Deviation. ^ One Sided 95% C.I. unless otherwise noted. #Two-sided 95% C.I. 
*Indicates Fishers Exact Test. $Indicates T-test. 

Note: Subjects with revision/removal/UADE were considered to be radiographic failures in this analysis. 

Page 15 of 35 



  
 

   

    

  
  

    

    
  

   
 

   
 

  

 

  

 
  
 

 

Table 7: Co-Primary Effectiveness Endpoints Non-Inferiority Test Results (Intent to Treat) by Knee at 24-month Follow-Up 

Legend: μ = Mean. Std = Standard Deviation. ^ One Sided 95% C.I. unless otherwise noted. #Two-sided 95% C.I. 
*Indicates Fishers Exact Test. $Indicates T-test. 

Note: Subjects with revision/removal/UADE were considered to be radiographic failures in this analysis. 

SAFETY REPORTING 

Unless otherwise specified, results below utilize the final adjudicated results. The analysis of safety was based on the 
Investigational and Control study cohorts at 24-months follow-up. In the PP population there were 209 Investigational and 114 
Control subjects (knees) while in the ITT population there were 214 Investigational and 109 Control subjects (knees) who were 
available for the 24-month evaluation. The key safety outcomes for this study are presented below in Tables 8 to 23. 

Combined Data (All Knees)
For the complete dataset of All Knees, the relative risk of the Investigational compared to Control Group for device-related AEs 
of the index knee is 2.09 with a 95% CI of (1.05, 4.18) in the ITT and 1.55 with a 95% CI (0.83, 2.87) in the PP populations, 
showing that the risk of a device-related AE for the Investigational group is higher than the Control group. Additionally, the 
relative risk of the Investigational Group compared to the Control Group for AEs of the index knee is 1.44 with 95% CI (1.11, 
1.88) in the ITT and 1.36 with 95% CI (1.06, 1.76) in the PP populations that is both clinically and statistically significant. In both 
the PP and ITT populations the percentage of device-related AEs in a knee was higher overall and for each severity subgroup in 
the Investigational group compared to the Control Group. In both the PP and ITT populations the percentage of device-related 
AE outcomes in a knee that were both Tolerated and Not Tolerated was higher overall in the Investigational group compared to 
the Control Group. In both the PP and ITT populations the percentage of device related AE outcomes in a knee that were both 
Resolved and Not Resolved was higher overall in the Investigational group compared to the Control Group. In the PP 
population, the Investigational group compared to the Control group had a clinically but not statistically significant over two-fold 
risk of sustaining a device revision or removal and over four-fold risk of being converted to a total TKA. Overall, in the All Knees 
dataset the Investigational compared to the Control Group had both clinically and statistically significant increased safety data 
concerns. 

Unilateral Knees 
For the Unilateral Knees, the relative risk of the Investigational compared to the Control Group for device-related AEs of the 
index knees is 1.50 with a 95% CI of (0.68, 3.31) in the ITT and 1.00 with a 95% CT (0.49, 2.00) in the PP populations, showing 
that the risk of a device-related AE for the Investigational Group is slightly higher than the Control Group in the ITT population 
and equal in the PP population. In the PP population, the Investigational Group compared to the Control Group had a clinically 
but not statistically significant increased risk of sustaining a device revision or removal (RR 1.66; 95% CI 0.35, 7.79) and over 
two-fold risk of being converted to a total TKA (RR 2.37; 95% CI 0.28, 19.92). In the ITT population, The Control Group of 
unilateral knees had one device revision/removal and no conversions to a TKA. The unilateral knees subpopulation had similar 
safety data regarding all device-relatedness and serious/non-serious adverse event reporting when comparing the 24-Month to 
the Over the Course of the Study safety data timepoint evaluations. Overall, the unilateral knee subpopulation when compared 
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to the All Knees dataset had considerably improved safety data regarding device relatedness and serious/non-serious adverse 
event reporting. 

For the unilateral knees, in the PP population the percentage of device-related AEs in unilateral knees was equal and similar for 
each severity subgroup in the Investigational group (N=154) [Mild: n=15, (9.7%); Moderate: n=4 (2.6%); Severe: n=5 (3.2%)] 
compared to the Control Group (N=73) [Mild: n=8, (11%); Moderate: n=2 (2.7%); Severe: n=2 (2.7%)]. In the PP population the 
percentage of device-related AE outcomes in a knee that were both Tolerated and Not Tolerated was similar overall in the 
Investigational group [Tolerated: n=13, (8.4%)); Not Tolerated: n=8 (5.2%)] compared to the Control Group [Tolerated: n=7, 
(9.6%)); Not Tolerated: n=3 (4.1%)]. In the PP population the percentage of device-related AE outcomes in a knee that were 
both Resolved and Not Resolved was similar in the Investigational group [Resolved: n=2, (1.3%)); Not Resolved: n=19 (12%)] 
compared to the Control Group [Resolved: n=1, (1.4%)); Not Resolved: n=9 (12%)]. Slightly higher rates were reported in the 
Investigational compared to the Control Group of device-related AE classification in the ITT population for mild and severe 
severity classification groups and AE outcomes that were Not Tolerated or Not Resolved. Overall, the unilateral knee 
subpopulation when compared to the All Knees dataset had improved safety data regarding device-related AE severity 
classification and device-related AE Outcomes adverse event reporting. 

Bilateral Knees 
For the Bilateral Knees, the relative risk of the Investigational compared to the Control Group for device-related AEs of the index 
knees is 4.64 with a 95% CI of (1.11, 19.45) in the ITT and 4.85 with a 95% CI (1.16, 20.30) in the PP populations, showing that 
the risk of a device-related AE for the Investigational Group was clinically and statistically significantly increased compared to 
the Control Group. In the PP population, the Investigational Group compared to the Control Group had a clinically but not 
statistically significant over four-fold increased risk of sustaining a device revision or removal (RR 4.47; 95% CI 0.56, 35.73). 
Additionally, in the Investigational Group 3 patients (5.5%) compared to none in the Control Group were converted to a total 
TKA. The bilateral knees subpopulation had similar safety data regarding all device-relatedness and serious/non-serious 
adverse event reporting when comparing the 24-Month to the Over the Course of the Study safety data timepoint evaluations. 
Overall, the bilateral knee subpopuation when compared to the All Knees dataset had clinically and statistically significant 
increased safety data concerns regarding device-relatedness and serious/non-serious adverse event reporting. 

For the bilateral knees, in the PP population the percentage of device-related AEs in bilateral knees was substantially increased 
for each severity subgroup in the Investigational group (N=55) [Mild: n=7, (13%); Moderate: n=4 (7.3%); Severe: n=3 (5.5%)] 
compared to the Control Group (N=41) [Mild: n=1, (2.4%); Moderate: n=1 (2.4%); Severe: n=1 (2.4%)]. In the PP population the 
percentage of device-related AE outcomes in a knee that were both Tolerated and Not Tolerated was higher overall in the 
Investigational group [Tolerated: n=6, (11%)); Not Tolerated: n=7 (13%)] compared to the Control Group [Tolerated: n=1, 
(2.4%)); Not Tolerated: n=1 (2.4%)]. In the PP population the percentage of device-related AE outcomes in a knee that were 
both Resolved and Not Resolved was higher overall in the Investigational group [Resolved: n=4, (7.3%)); Not Resolved: n=9 
(16%)] compared to the Control Group [Resolved: n=0, (0%)); Not Resolved: n=2 (4.9%)]. Similar findings were reported in the 
ITT population concerning device-related AEs classification by severity and AE outcomes. Overall, the bilateral knee 
subpopulation had clinically significant increased safety data concerns regarding device-related AE severity classification and 
device-related AE Outcomes adverse event reporting. 

The Investigational compared to the Control Group demonstrated increased overall safety data adverse event reporting 
concerns for the bilateral compared to the unilateral knee patient subpopulation. The etiology of this difference in adverse event 
reporting between the two groups is unknown by may be related to the load and stresses placed upon the subject device when 
the contralateral knee is implanted with a contralateral subject device (e.g., simultaneous surgery, staged bilateral surgery) or 
when there is bilateral knee disease. 

Intraoperative Protocol Deviation Data Analysis for Per Protocol and Intent to Treat Populations 

The increased relative risk for a knee sustaining a device-related AE was both clinically and statistically significant in the ITT 
population while it was numerically different in the PP population. The overall increased relative risk in the ITT population 
compared to the PP Population for a subject to sustain an AE of the index knee in the Investigational versus Control group and 
the additional failure that required a Subject Device Revision/Removal and conversion to a total knee arthroplasty (TKA) is due 
to intraoperative protocol deviations. As outlined in the Follow-up Compliance and Subject Accountability section above, there 
were five subjects that were originally randomized to receive the cementless investigational device but were instead implanted 
with the control cemented device because of concerns of inadequate device to bone fixation with the cementless subject 
device. These five subjects are included as part of both the PP and ITT populations. AEs for these subjects include 4 device 
non-related non-serious, 1 non-related serious, 4 device-related non-serious, 1 device-related serious and 1 AEs deemed not 
to require adjudication. Subject PLA1051 was randomized to the Investigational group, but the surgeon determined fixation of 
the tibial component was inadequate and implanted the Control device. PLA1051 was the only device in the Control Group that 
required a removal of all components and a subsequent total knee arthroplasty because of the onset of rheumatoid arthritis. 
These five intraoperative protocol deviation patients that were implanted with the control instead of subject device because of 
concerns of inadequate device to bone fixation are evaluated in both the PP and ITT populations, as evaluation in the PP 
population alone would not demonstrate a reasonable assurance of safety and effectiveness to implant a cemented device 
instead of a cementless device when there is potentially inadequate device to bone-prosthesis fixation. When there is concern 
about the adequacy of the Investigational cementless subject device bone fixation, a TKA should likely be performed instead of 
a mobile bearing cemented unicondylar knee arthroplasty. 

Page 17 of 35 



 
 

 
 

Knee-related Reported Adverse Events 

Table 8: All Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (PP) at 24 Months ( ) ( ) 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 

Table 9: All Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (ITT) at 24 Months 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 
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Table 10: All Knee-Related Adverse Events (AEs) (Severity and AE Outcome) (PP) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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Table 11: All Knee-Related Adverse Events (AEs) (Severity and AE Outcome) (ITT) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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Table 12: All Knee-Related Adverse Events Description by the Index Knee (PP) at 24 Months 
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Table 13: All Knee-Related Adverse Events Description by the Index Knee (ITT) at 24 Months 

\ 
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Table 14: All Knee-Related and Device-Related Adverse Events Description by the Index Knee (PP) at 24 Months 

Table 15: All Knee-Related and Device-Related Adverse Events Description by the Index Knee (ITT) at 24 Monthsy ( ) 
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Table 16: Unilateral Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (PP) at 24 Months 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 

Table 17: Unilateral Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (ITT) at 24 Months ( ) ( ) 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 
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Table 18: Unilateral Knee-Related Adverse Events (Severity and AE Outcome) (PP) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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Table 19: Unilateral Knee-Related Adverse Events (Severity and AE Outcome) (ITT) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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Table 20: Bilateral Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (PP) at 24 Months 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 

Table 21: Bilateral Knee-Related Adverse Events (Device-Relatedness and Serious/Non-Serious) (ITT) at 24 Months ( ) ( ) 

*Each index knee is classified by device-relatedness and serious versus non-serious. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 device- non-related non-serious adverse 
events they were counted once for that category. 
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Table 22: Bilateral Knee-Related Adverse Events (Severity and AE Outcome) (PP) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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Table 23: Bilateral Knee-Related Adverse Events (Severity and AE Outcome) (ITT) at 24 Months 

*Each index knee is classified by adverse event severity and device-related outcomes. Calculations were based on the 
number of knees in each category. For example, if a case presented with 3 mild adverse events they were counted once 
for that category. 
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SUMMARY OF CLINICAL STUDY SAFETY AND EFFICACY 

The clinical study results at 2-years follow-up for both the PP and ITT populations demonstrates that the unilateral knee patients 
met the non-inferiority testing for the four co-primary effectiveness endpoints: (Radiographic Success, Knee Society Score 
Assessment, and Knee Society Function Score) at the 22+ Month time point and Absence of Revision/Removal/UADE to the 
24-Month time point. 

The clinical study reported a shorter surgical time of 3.2 minutes for unilateral knee patients using the OxfordTM Cementless 
Partial Knee System compared to the cemented device version (Control Group). 

For the Unilateral Knees, the risk of a device-related AE for the Investigational Group is slightly numerically but not statistically 
higher than the Control Group in the ITT population and numerically equal in the PP population. In addition, the Investigational 
Group compared to the Control Group for the unilateral subgroup had a clinically but not statistically significant increased risk of 
sustaining a device revision or removal and over two-fold risk of being converted to a total TKA in the PP population. The 
percentage of device-related AEs for each severity subgroup for the Investigational Group compared to the Control Group was 
similar for the PP population and similar but slightly higher for the ITT Population with exception of the moderate severity 
subgroup. The percentage of the AE outcomes in the unilateral knee subjects categorized as both Tolerated and Not Tolerated 
as well as Resolved versus Not Resolved for the Investigational Group compared to the Control Group was similar for the PP 
population. Slightly higher rates were reported in the Investigational compared to the Control Group of device-related AEs 
outcomes in the ITT population for mild and severe severity classification groups and AE outcomes that were Not Tolerated or 
Not Resolved. 

In conclusion, given the available information above, the data support that for use in unilateral knee procedures with osteoarthritis 
or avascular necrosis limited to the medial compartment of the knee in those patients whose clinical condition would benefit from 
a shorter surgical time compared to the cemented implant that the probable benefits outweigh the probable risks. 

SHELF LIFE AND STERILITY 
 Implants are supplied in a sterile condition, packaged individually and double-wrapped. The implants are sterilised by 

exposure to gamma irradiation at a minimum dose of 25 kGy – indicated by the sterile symbol on the label. They 
remain sterile as long as the package integrity has not been violated. 

Sterile symbol: 

 Packaging must be inspected before use. Do not use any component from an opened or damaged package 
 The expiry date is printed on the label. Do not use implants after the expiry date. 

DO NOT RESTERILIZE IMPLANTS 

 Single use only. Do not re-use. The use of the device after re-sterilisation may impair performance (as plastic parts 
can become distorted or change structurally during the sterilization process, and surfaces can become damaged; 
moreover, the efficacy of the decontamination method and integrity of the coating can be affected). 

STORAGE AND HANDLING 
 Products should be stored in their original packaging. 
 Never use a damaged or explanted implant. A re-used device may not function as intended. Re-using an explant can 

cause patient contamination. 
 When handling implants in the operating room, all necessary precautions must be taken to reduce risk of damaging 

the implants (scratching, etc.). 

DISPOSAL INFORMATION 
 After use, the explant is a potential biohazard, since it may be contaminated with blood or other body fluids, bone or 

other tissue. Handle and dispose this product in accordance with accepted medical practice and with applicable local, 
state and national laws and regulations. 

 Explants must be packed in tear-resistant, moisture-proof and sealed containers at the place of collection. If explants 
are handed over to the patient, they must be clean and disinfected according to national guidelines. 

 Any sharp objects should be disposed immediately after use into a sharps container conforming to EN ISO 23907-1 or 
equivalent following the requirements in 2010/32/EU directive or equivalent national laws. The sharp must not be 
bent, broken or re-sheathed prior to disposal. 

ADDITIONAL INSTRUCTIONS FOR THE SURGEON 
 The surgeon should be aware that the anatomical, chemical and physical characteristics of living tissue limit the 

possibilities in the form and choice of material. Consequently, it should be noted that, like bone that no longer carries 
out its functions, prosthetics have their limits. 

 The proper implantation of the knee prosthesis is important for successful arthroplasty. Deviations from the surgical 
technique may impact the lifetime of the device. This is why the detailed recommendations for surgical technique must 
be followed. Patient factors are also a consideration for a successful arthroplasty outcome. 
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REPORTING PROBLEMS 
 Healthcare professionals, users and patients should report any suspected serious incident related to the implanted 

device by informing the manufacturer at www.zimmerbiomet.com or the local Zimmer Biomet distributor and the 
competent authority, ministry of health, or delegated agency in which the suspected serious incident has occurred. 

 For patients in Australia please visit the Therapeutic Goods Administration (TGA) website: https://www.tga.gov.au. 

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

CE Mark on the package insert (IFU) is not valid unless there is a CE Mark on the product (description) label. 

All trademarks herein are the property of Zimmer Biomet or one of its affiliates unless otherwise indicated. 

©2025 Zimmer Biomet 
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Appendix 1: MATERIAL COMPOSITION TABLE 

Material Name Composition in Weight % ISO Standard ASTM Standard Material Precaution 

Cobalt Chromium 
Molybdenum CoCrMo: 

(Femoral & Tibial 
Components) 

Chromium: 27.00-30.00% 
Molybdenum: 5.00-7.00% 
Nickel: 0.50% * (max) 
Iron: 0.75% (max) 
Carbon: 0.35% (max) 
Silicon: 1.00% (max) 
Manganese: 1.00% (max) 
Tungsten: 0.20% (max) 
Phosphorous: 0.020% (max) 
Sulfur: 0.010% (max) 
Nitrogen: 0.25% (max) 
Aluminum: 0.10% (max) 
Titanium: 0.10% (max) 
Boron: 0.010% (max) 
Cobalt: Balance ** 

Not Applicable F75 

Nickel, classified as 
skin sensitizer 1* 
Sensitisation or 
allergic reaction to 
users and/or patients 

Elemental cobalt, is 
classified as a 
carcinogen, mutagen 
and toxic to 
reproduction (CMR) 
1B substance, 
Specifically, carcinogen 
1B, reprotoxin 1B and 
mutagen 2** 

Hydroxyapatite Hydroxyapatite: Balance. 
coating: 

Limits of specific trace 

(Femoral & Tibial 
Components) 

elements: Arsenic (3 ppm 
max), Cadmium (5 ppm 
max), Mercury (5 ppm max), 
Lead (30 ppm max). Total 
heavy metals (50 ppm max). 

13779-2 F1185 Not Applicable 

Titanium alloy coating 
Ti 6Al 4V: 

(Femoral & Tibial 
Components) 

Titanium Alloy Powder 
Allowable Trace Elements: 
Aluminium: 5.5 – 6.75% 
Vanadium: 3.5 – 4.5% 
Oxygen: 0.20% max 
Iron: 0.30% max 
Carbon: 0.08% max 
Hydrogen: 0.015% max 
Nitrogen: 0.05% max 
Copper: 0.10% max 
Tin: 0.10% max 
Yttrium: 0.005% max 
Titanium: Balance 

Not Applicable F1580 Not Applicable 

ArCom UHMWPE: 

(Meniscal Bearing) 

Ultra-High Molecular-Weight 
Polyethylene (UHMWPE), 
(C2H4)n 
(CAS 9002-88-4): Balance. 

Limits of specific trace 
elements:: Ash (125mg/kg), 
Titanium (40 mg/kg), 
Calcium (5 mg/kg), Chlorine 
(30mg/kg), Aluminium 
(20mg/kg). 

Not Applicable F648 Not Applicable 

Titanium alloy Ti 6Al 4V: 

(Meniscal Bearing 
Marker Wire) 

Nitrogen (0.05 max) 
Carbon (0.08 max) 
Hydrogen (0.012 max) 
Iron (0.25 max) 
Oxygen (0.13 max) 
Aluminium (5.5-6.5) 
Vanadium (3.5-4.5) 
Titanium (Balance) 

5832-3 F136 Not Applicable 
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Material Name Composition in Weight % ISO Standard ASTM Standard Material Precaution 

Tantalum 

(Meniscal Bearing 
Marker Balls) 

Carbon (0.010 max) 
Oxygen (0.015 max) 
Nitrogen (0.010 max) 
Hydrogen (0.0015 max) 
Niobium (0.10 max) 
Iron (0.010 max) 
Titanium (0.010 max) 
Tungsten (0.050 max) 
Molybdenum (0.020 max) 
Silicon (0.005 max) 
Nickel (0.010 max) 
Tantalum (Balance) 

13782 F560 Not Applicable 

* Classification based on applicable EU legislation for chemical substances 

** While the CMR1B classification of cobalt applies to all routes of exposure it is based on rodent studies looking at the 
inhalation of elemental cobalt (i.e. pure cobalt) and cobalt oxide dust, whereas this medical device is manufactured from a solid 
cobalt-containing alloy (i.e. a mixture of cobalt, other metals and chemical elements). Solid cobalt-containing alloys have 
physical and chemical properties that are distinct from pure cobalt, cobalt oxide dust or soluble cobalt compounds1,2,3. In 
addition, if implantable medical devices manufactured from a solid cobalt-containing alloy are used in accordance with the 
intended purpose, inhalation exposure is not possible. 

There are isolated case studies in which patients were diagnosed with cancer while having a device manufactured from solid 
cobalt alloys in place. Current scientific evidence on cobalt release from implanted medical devices supports that the incidence 
of developing cancer or suffering from adverse reproductive effects from cobalt is negligible and comparable to the respective 
incidence for the general population 

Solid cobalt-containing alloys are included in ISO 21534 as materials found acceptable for the manufacture of implantable 
medical devices due to their proven long-term clinical usage. No implantable medical device is completely free of adverse 
effects when implanted in the human body. For appropriate applications, introducing these materials into the body is 
acceptable4,5,6,7. 

1 J.R.Davis, Chapter 3. Metallic materials. in: Davis, J.R., (Ed), Handbook of Materials for medical Devices., ASM International, materials Park, OH (2003) 
2 K.S.Egorova, V. P. Ananikov, Toxicity of metal compounds: knowledge and myths, Organometallics (2017) 
3 M.Kovochich et al., Understanding outcomes and toxicological aspects of second generation metalon-metal hip implants: a state-of-the-art review, Crit Rev Toxicol. (2018) 
4 Eichenbaum G, Wilsey JT, Fessel G, et al. An integrated benefit-risk assessment of cobalt-containing alloys used in medical devices: Implications for regulatory requirements in the European 
Union. Regul Toxicol Pharmacol. 2021;125:105004. doi:10.1016/j.yrtph.2021.105004 
5 Kovochich M, Monnot A, Kougias DG, et al. Carcinogenic hazard assessment of cobalt-containing alloys in medical devices: Review of in vivo studies. Regul Toxicol Pharmacol. 2021;122:104910. 
doi:10.1016/j.yrtph.2021.104910 
6 Monnot AD, Kovochich M, Bandara SB, et al. A hazard evaluation of the reproductive/developmental toxicity of cobalt in medical devices. Regul Toxicol Pharmacol. 2021;123:104932. 
doi:10.1016/j.yrtph.2021.104932 
7 Zhang S, Holy CE, Eichenbaum G, et al. Carcinogenic assessment of cobalt-containing alloys in medical devices or cobalt in occupational settings: A systematic review and meta-analysis of overall 
cancer risk from published epidemiologic studies. Regul Toxicol Pharmacol. 2021;125:104987. doi:10.1016/j.yrtph.2021.104987 
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Appendix 2: SYMBOL GLOSSARY 

Symbols on labelling, user information and implant card: 

Medical Device 

Sterilized using Irradiation 

Do Not Reuse 

Do Not Use if Package is Damaged 

Do Not Resterilize 

MR Conditional 

Manufacturer 

Double sterile barrier system 

Caution 

Use-by date 

Consult instructions for use 

Batch code 

Catalogue number 

Unique Device Identifier 

Indicates the Global Trade Identification Number of the item 
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Package Unit of Measure 

QTY Quantity 

EA Each 

7440-48-4 

Symbol: Contains Hazardous Substances 
Number: Chemical Abstracts Service (CAS) registry number / unique identifier for Cobalt 

Patient Identification Information (Implant Card) 

Patient Information Website (Implant Card) 

Health Care Centre or Doctor Information (Implant Card) 

Date of Medical Procedure (Implant Card) 

Caution: Federal law (USA) restricts this device to sale by or on the order of a physician 
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