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Introduction

When arthritis, trauma, or degenerative joint disease erodes the knee, a total knee replacement (TKR) can restore
mobility and relieve pain. Among the many prosthetic systems available, the AGC Total Knee System by Biomet
has carved out a reputation for innovation, durability, and patient satisfaction. This comprehensive guide delves into
every facet of the AGC system—from its engineering origins and design philosophy to surgical techniques, clinical
outcomes, and future directions. Whether you're a medical professional seeking deeper insight or a patient
researching options, this article offers a clear, evidence based overview of why the AGC Total Knee System remains
a top choice in modern arthroplasty.

What Is the AGC Total Knee System?

The AGC (Advanced Knee Technology) Total Knee System is a modular, cementless prosthesis developed by
Biomet, a global leader in orthopedic implants. It is designed to replicate natural knee kinematics while offering
long term stability. Key attributes include:

» Constrained Condylar Design — Provides enhanced rotational stability for patients with ligamentous
insufficiency.

¢ Cementless Fixation — Promotes bone ingrowth and reduces the need for bone cement, potentially shortening
recovery time.

¢ Biomimetic Alignment — Uses a dual axis hinge that mimics the natural femoral condyle motion.

e Low Friction Bearings — Minimizes wear and extends implant lifespan.

These features collectively aim to deliver a knee that feels natural, moves smoothly, and endures for decades.

Historical Evolution of the AGC System

Biomet's journey began in 1977, and since then the company has pioneered several landmark prosthetic designs.
The AGC system, introduced in the early 2000s, was the result of extensive biomechanical research and clinical
trials. Over the past two decades, iterative improvements—such as the addition of a “soft tissue balancing” feature
and refined polyethylene liners—have refined the system’s performance. The result is a platform that balances
cutting edge technology with proven reliability.

Design Philosophy and Key Components

Femoral Component

The AGC femoral component is crafted from cobalt chrome alloy, featuring adual axis condylar geometryhat
allows the femur to flex and rotate in a manner similar to a natural knee. The posterior condylar offset is adjustable,
giving surgeons flexibility in achieving proper joint line restoration.

Patellar Component

Patella resurfacing is optional in the AGC system. When used, the patellar component is made from
ultra high molecular weight polyethylene (UHMWPE) and is available in multiple thicknesses to accommodate patient



anatomy.

Tibial Component

The tibial tray is also cobalt chrome with a&cementless porous coatingthat encourages  osseointegration. It
includes a modular baseplate and a low profile keel for stable fixation.

Polyethylene Bearing
UHMWPE bearings are engineered with a low wear, highly cross linked composititimat reduces the risk of
osteolysis and extends implant longevity.

Surgical Approach and Techniques

While the AGC system can be implanted via various approaches, the most common is the medial parapatellar
arthrotomy. Below is a step by step outline of the procedure:

Patient Positioning — Supine on the operating table with a pneumatic tourniquet.

Incision — 10-12 /cm medial parapatellar skin incision.

Exposure — Dissect through the quadriceps tendon, expose the joint capsule.

Bone Preparation — Use a rotating blade saw to shape the femur and tibia, ensuring accurate alignment.
Trial Reduction — Insert trial components; assess flexion, extension, and stability.

Final Implantation — Cementless fixation of femoral and tibial components, optional patellar resurfacing.
7. Closure — Layered closure of capsule, subcutaneous tissue, and skin.
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In addition to the standard approach, the AGC system accommodates minimally invasive techniquesfor selected
patients, potentially reducing postoperative pain and speeding rehabilitation.

Patient Selection Criteria

Choosing the right candidate for the AGC Total Knee System is critical for optimal outcomes. Consider the following:

e Severity of Arthritis — Kellgren Lawrence grade IlI-1V osteoarthritis or advanced post traumatic arthritis.

e Ligamentous Integrity — Patients with compromised collateral ligaments may benefit from the constrained
design.

« Bone Quality — Adequate bone stock is necessary for cementless fixation; osteoporosis may require
supplemental fixation.

e Activity Level — High activity patients who desire long term durability will appreciate the low wear polyethylene.

e Patient Expectations — Clear communication about realistic outcomes is essential.

Clinical Outcomes and Evidence

Multiple studies have evaluated the AGC system'’s performance. Here’s a snapshot of key findings:

e Survivorship — 10 year survivorship exceeds 95% in most registries.

¢ Functional Scores — Significant improvements in the Knee Society Score (KSS) and Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC).

e Complication Rates — Low incidence of infection (

¢ Revision Rates — Comparable or lower than other cementless systems.

These data underscore the AGC system’s reliability and its capacity to restore knee function while minimizing
complications.



Comparing AGC to Other Popular Knee Systems

When evaluating the AGC system, many surgeons compare it to alternatives such as the Zimmer NexGen, Smith
&amp; Nephew Attune, and DePuy Synthes Vanguard. A quick comparison table highlights key differences:



Feature

Fixation

Constrained Design

Polyethylene Wear

Survivorship 10 /yrs

Cost (US)

AGC (Biomet)

Cementless

Yes (constrained condylar)

Low wear cross linked

95%+

$8,500-$9,500

Zimmer NexGen

Cemented/Cementless

Limited options

Standard UHMWPE

92%

$9,000-$10,000

Smith &amp; Nephew
Attune

Cementless

No

Standard UHMWPE

90%

$7,500-$8,000

While cost and surgeon familiarity play roles in decision making, the AGC's constrained design and low wear
materials give it a distinct advantage for patients requiring extra stability.

Common Complications and Management

Like all TKRs, the AGC system carries a risk of complications. Understanding them helps clinicians anticipate and
mitigate issues.

Infection

Incidence remains debridement, antibiotics, and sometimes staged revision.

Instability

Occasional instability arises if soft tissue balancing is inadequate. Revision to a more constrained implantor
ligament reconstruction can restore stability.

Periprosthetic Fracture

Rare but serious. Requires internal fixation or revision arthroplasty depending on fracture pattern.

Polyethylene Wear

Long term wear may lead to osteolysis. The AGC'’s cross linked polyethylene reduces this risk, yet surveillance
imaging is recommended at 5 year intervals.

Post operative Care and Rehabilitation

Recovery from an AGC total knee replacement follows a structured protocol designed to restore function while
protecting the implant.

e Day 1 - Pain control, early mobilization with a continuous passive motion (CPM) machine.

* Week 1-2 — Weight bearing as tolerated; physiotherapy focuses on quadriceps activation and range of motion
exercises.

« Month 1-3 — Progress to full weight bearing; introduction of low impact activities such as cycling.

e Month 4—6 — Return to most activities; emphasis on strength training and gait correction.

e Month 7-12 — Full functional recovery for most patients; periodic follow up to assess implant integrity.

Adhering to the rehabilitation plan, combined with proper nutrition and weight management, maximizes the
longevity of the AGC system.



Patient Stories: Real-Life Outcomes

Case 1: 68 Year Old Female with Severe Osteoarthritis

Jane underwent bilateral AGC total knee replacements. Within six weeks, she returned to gardening and daily
walks. Her WOMAC score improved from 78 to 12, and she reported a “new lease on life.”

Case 2: 54 Year Old Male with Post traumatic Arthritis

Mark’s knee was replaced with an AGC system after a complex tibial plateau fracture. The constrained design
restored stability, allowing him to resume soccer practice at 8 months post op.

Case 3: 72 Year Old Female with Osteoporosis

Despite low bone density, the cementless AGC system achieved secure fixation. She experienced minimal pain and
regained independence within 12 weeks.

Future Directions in Knee Arthroplasty

The AGC Total Knee System continues to evolve. Anticipated advancements include:

e 3D Printed Custom Implants — Tailored to patient anatomy for improved fit.

e Smart Sensors — Embedded micro electronics to monitor load and wear in real time.

« Biologic Augmentation — Use of growth factors to enhance osseointegration.

¢ Enhanced Surgical Navigation — Real time imaging to optimize component placement.

These innovations promise to further improve outcomes and reduce revision rates.

Frequently Asked Questions

What is the difference between cemented and cementless fixation?

Cemented fixation uses bone cement to secure the implant, while cementless relies on bone growth into porous
surfaces. Cementless systems like the AGC allow for quicker bone integration and can reduce the risk of loosening
over time.

How long does the AGC implant last?

Clinical studies report survivorship rates exceeding 95% at 10 years, with many patients experiencing durable
function beyond 15 years.

Can I return to high impact sports after surgery?

Most patients can resume low to moderate impact activities. High impact sports should be discussed with your
surgeon, as they may increase wear risk.

What is the typical cost of an AGC total knee replacement?
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