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WHAT ARE WE DISCUSSING TODAY?
CONCEPTS OF DESIGN

BROAD CLASSIFICATION AND THEIR PROS AND CONS

NEWER DESIGNS

UK NJR DATA

DETAILS OF TWO MOST USED IN IMPLANTS UK

RESULTS OF SOME OF OLD/STILL USED IMPLANTS AS PER NJR UK



Historical implants

• Walldius
Hinge 1950s

“Total condylar 
prosthesis 1973

MacIntosh and 

McKeever 1958 Gunston 1960



CONCEPTS IN PROSTHETIC DESIGN

• Femoral rollback



MODULARITY

CONSTRAIN

STABILITY

LOOSENING
WEAR



Constrain 
• Provide Stability

• In Order Of Increased Constrain

• Cruciate-retaining

• Posterior-stabilized (Cruciate-substituting)

• Varus-valgus Constrained (Non-hinged)

• Rotating-hinge



Modularity
Augment A Standard Prosthesis

Balance Soft Tissues And/Or Restore Bone Loss

Customize Implant Intraoperatively

Problem:
Osteolysis

Backside Polyethylene Wear





BASIC CLASSIFICATION

Unconstrained
Posterior-cruciate retaining (CR)

Posterior-cruciate substituting (PS)

Constrained
Non hinged

Hinged

Fixed versus mobile bearing



CRUCIATE-RETAINING (CR) DESIGN

Minimally Constrained 

Indications
Minimal Bone Loss/ Soft Tissue 

Laxity, And An Intact PCL

Varus Deformity < 10 Degrees

Valgus Deformity < 15 Degrees



CRUCIATE-RETAINING (CR) DESIGN
Advantages

 No Post-cam Impingement/Dislocation

Normal Knee Kinematics 

Bone Preservation

Proprioception

Newer Poly-options

Disadvantages
Difficult to balance

Tight PCL Leads To Polyethylene Wear

Loose  PCL May Lead To Flexion Instability And Subluxation



POSTERIOR STABILIZED (PS) DESIGN

More Constrained

Increased The Flexion Gap 

Femoral Cam 

Polyethylene More Congruent, Or 
Deeply "Dished"



POSTERIOR STABILIZED (PS) DESIGN

Indications

Previous Patellectomy

Weak Extensor Mechanism

Inflammatory Arthritis

Deficient Or Absent PCL



POSTERIOR STABILIZED (PS) DESIGN

Advantages

Easier To Balance A Knee With Absent PCL

Arguably More Range Of Motion

Easier Surgical Exposure



POSTERIOR STABILIZED (PS) DESIGN
Disadvantages

Cam Jump Dislocate

Tibial Post Polyethylene Wear

Patellar "Clunk Syndrome



CONSTRAINED NONHINGED DESIGN
Without Axle Connecting Tibial And Femoral 

Components (Nonhinged)

Large Tibial Post And Deep Femoral Box 
Provide

Varus/Valgus Stability

Rotational Stability



CONSTRAINED NONHINGED DESIGN

Indications

LCL Attenuation Or Deficiency

MCL Attenuation Or Deficiency

Flexion Gap Laxity

Moderate Bone Loss In The Setting Of Neuropathic 
Arthropathy



CONSTRAINED NONHINGED DESIGN

Advantages

Stability 

Disadvantages

More Femoral Bone Resection

Aseptic Loosening



CONSTRAINED HINGED DESIGN

Linked Femoral And Tibial Components 
(Hinged)

Tibial Bearing Rotates Around A Yoke On The 
Tibial Platform (Rotating Hinge)

Decreases Overall Level Of Constraint



CONSTRAINED HINGED DESIGN
Indications

Global Ligamentous Deficiency

Hyperextension Instability

Resection For Tumour

Massive Bone Loss



CONSTRAINED HINGED DESIGN

Advantages

Stability 

Disadvantages

Aseptic loosening

Large bone resection



MOBILE BEARING DESIGN

Minimally constrained 

Polyethylene  rotate

PCL is removed at time of surgery

Indications

Young, active patients (relative indication)



MOBILE BEARING DESIGN
Advantages

Reduces Wear

Increased Contact Area

Disadvantages

Bearing Spin-out



ALL-POLYETHYLENE BASE PLATES
Design

Solid Block Of Polyethylene

Indications

No Clear Indications



ALL-POLYETHYLENE BASE PLATES

Advantages
Less Expensive

Decreased Osteolysis

Disadvantages
Lose Modular Flexibility

Outcomes
Equivalent Outcomes With Decreased Cost



HIGHLY CONGRUENT LINERS
Design

Medial Compartment Concavity Allows Lateral Compartment To 
Translate Between Flexion And Extension

This Creates A Medial Pivot

Indications

No Clear Indications



HIGHLY CONGRUENT LINERS
Advantages

May Better Create Native Knee Kinematics

Outcomes

Equivalent Outcomes And Survivorship In Short And Mid-term 
Studies



PATIENT SPECIFIC INSTRUMENTATION
Design

Instrumentation Based On Imaging Specific To Patient's Anatomy

Indications

No Clear Indications At This Time

Advantages

Less Instrumentation To Process Peri-operatively

Outcomes showed no benefit in
Cost Benefit 
Postoperative TKA Alignment
Outcomes Or Patient Satisfaction





What does surgeon want
Work Flawlessly, switch between CR-PS-more constrained

Perfect Alignment

Offer Options For Every Surgical Indication 

Satisfy The Surgeon’s Preference 

Greater Simplicity

 Increased Conformity

Polyethylene Wear Reduction.



IDEAL IMPLANT

SIMPLE

LEAST CONSTRAINT

MOST STABLE

LEAST WEAR

LIGAMENT PRESERVATION



NJR UK ( National Joint
registry) UK report 2022









PFC SIGMA

Depuy Synthes





Deep And Extended Trochlear 
Groove

Matching Single-radius Dome Patella

Maintain Maximum Contact Up To 
And Beyond 90° Flexion

Condylar Geometry Is Blended Into 
The Trochlear Groove

Patella meet Congruently With The 
Femoral Component Both In Perfect 
Alignment And Patellar Tilt.



The Patello-femoral Design Eliminates The Alignment Sensitivity

Patella Avoids The Point Contact 



Coronal Geometry:

Rounded In The Coronal  
Plane 

Maximizing Contact Area

Reducing Peak Stresses 
On The Polyethylene 
Insert

No Thrusts So No Edge Loading



POSTERIOR LIPPED 
The Broad Sagittal Radius 
Posterior Lip

The Rounded Coronal shape

Curved A Single Sagittal Radius 
Provides Greater Conformity For 
Anterior-posterior Stability

Peak Stresses 
Below The Yield Strength Of 
Polyethylene 



Gentle radius of curvature of patella

Deep single-radius trochlear groove
Enables the patella to sit deeply 
at high flexion 

High anterior flange 
keep the patella in constant 
contact with the femoral 
component. 



Tibial Trays
Modular 
keel tibial trays porous 
and nonporous

These titanium trays
buffers medial- lateral 
rotation and anterior-
posterior liftoff.



With the ability to up- and 
downsize

A 3-size spread 
(one-up and one-down) 



Easy Transition Between Cruciate-retaining And Cruciate-substituting

Femoral Components Coronal Geometry: Increased Condylar Conformity And Providing 
High Contact Area, Low Peak Stresses, And Protection Against Edge Loading

Sagittal Shape For Ease Of Patello-femoral Tracking And Congruent Patellar Contact Under 
Loading Conditions.



The Patented Cam And Spine Design

Cam: Shear Forces Are Consistently Transferred Into Compression. 



Two types of cruciate-substituting inserts

Intraoperative choices for addressing soft-
tissue deficiency and instability.

Posterior stabilized insert is used for 
primary cruciate substitution

Stabilized plus insert provides varus-
valgus support and tighter medial-lateral 
rotation when additional collateral stability 
is indicated











NEXGEN 
Zimmer Biomet









Trithlon
Stryker

















Triathlon is designed to allow for +/- 10 degrees of rotation in hyperextension and 
extension. In these early

degrees of motion, Triathlon has demonstrated less post impingement and torque forces 
than other designs.44 



Stryker’s single radius knee is designed to replace the way the knee moves

Traditionally thought shape of the posterior condyles oval in shape.

Modern research :

Along the transepicondylar axis, which revealed that the shapes of 
the posterior condyles were circular.



 Improved Interplay Between Implant Geometry And Anatomic Structure For Women And Men.
The Unique 7-degree Anterior Flange Design

Provide The Flexibility To Downsize The Femoral Component While Avoiding The Incidence Of 
Notching.



Triathlon also has a unique instrument that works with the patient’s individual anterior femoral bow. Anterior bow of the femur varies widely.31 
The Triathlon FlexRod bends to avoid making distal femoral resection in extension due to a patient’s anterior femoral bow. In a retrospective 
study, by reducing the likelihood of making the distal resection in extension the FlexRod has been shown to allow more downsizing than the rigid 
rod.12 In a separate prospective study, patients whose procedure included the FlexRod had greater range of motion and higher KSS scores.12



OTHER IMPLANTS
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