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Knee replacement
Partial knee replacement Total knee replacement

Knee 
implant

Tibia

Femur 

600,000 knee replacements are performed each year in the 
U.S.15MKOSYM-PE-14_Rev-1_24395 



Types of partial knee 
replacements

Medial                          Lateral                        Patellofemoral         Medial  bicompartmental 

Midstage osteoarthritis

Implant

MKOSYM-PE-14_Rev-1_24395 



Replaced knee X-rays

Partial knee replacement Total knee replacement
MKOSYM-PE-14_Rev-1_24395 





Knee implants

MCK for 
partial knees

Triathlon for 
total knees

MKOSYM-PE-14_Rev-1_24395 



History of Knee Replacement

1890: Themistocles 
Gluck – Germany



History of Knee Replacement

1890: Themistocles 
Gluck – Germany

Hinged ivory



History of Knee Replacement

Prosthesis fixation 
(ivory pegs)

Asepsis

Cannot reimplant in 
the face of infection



History of Knee Replacement

1950s

Walldius Hinge

Acrylic  CrCo



History of Knee Replacement

1960s: Dr. Frank 
Gunston

Unhinged 
prosthesis – left 
cruciates and 
collaterals intact





Projected TKA/THA Procedures
Journal of Rheumatology  - Singh et al Sept 2021





WHO is getting joints replaced?

WHERE are they getting them?



Patients are getting younger…
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Patients are getting younger?
Lancet – Stuart, 2022



U.S. Joint Replacement -
2021

1,000,000 joints

700,000 knee replacements
300,000 hip replacements



Demand is increasing

Patients are getting younger

Outpatient joints = New norm



WHO is getting joints replaced?

WHERE are they getting them?



Outpatient joints = New norm



“Centers for Excellence”















History of Hip Replacement

1891: Themistocles 
Gluck – Germany

Ivory ball and socket

Plaster of Paris 
cement



History of Hip Replacement
“We must aim for 
smaller volume and 
lower weight, 
together with strength 
and the most efficient 
shape, basing our 
efforts on the 
structural principles of 
the human skeleton.”

T. Gluck



History of Hip Replacement

1920s: Smith-
Peterson

Glass ball 

Plaster of Paris 
cement



History of Hip Replacement

1940: Dr. Austin T. 
Moore

Cr-Co (steel)

Cemented



History of Hip Replacement

1960s: John 
Charnley

Metal-on-poly 
design



Surgical Approaches to the Hip

Posterior

Lateral (Hardinge)

Direct Anterior

Direct Superior







Surgical Approaches to the Hip

Q:  What determines the long-term 
success of joint replacement?



Surgical Approaches to the Hip

A:  Correct alignment of the 
prosthesis components





Anterior vs. Posterior Approach

2 weeks post-op: Anterior better

6 weeks post-op: No difference

Lifetime: no difference in outcome
Anterior: higher likelihood of revision









Surgical Approaches to the Knee

Standard

Minimally-invasive



Surgical Approaches to the Knee







Biomaterials

What are joint replacements 
made of ?









Hips: Ceramic on Polyethylene



Birmingham Hip Resurfacing (BHR)



Birmingham Hip Resurfacing (BHR)

Bone-sparing

Metal-on-metal 
design

Technically
challenging







Birmingham Hip Resurfacing (BHR)

Allows return to 
higher level of 
activity including 
impact/running



DISPOSITION



Disposition after Joint Replacement

Most booked as “Outpatient”

Surgicenter vs Hospital

Discharge on day of surgery is the 
new normal



Disposition after Joint Replacement

Home Health Services
In-home PT
Home nursing

Most achieve outpatient visit status 
by4-5 days post-op



Recovery from Joint Replacement

Hips recover faster

Knees swell more and hurt more

Recovery times vary widely





The first two weeks are tough



Metal Allergy 

Many patients report a metal 
allergy



Metal Allergy 



Metal Allergy 



Ceramic-coated 



Polyethylene wear



Polyethylene

UHMWPE







Negative-pressure Dressings



Negative-pressure Dressings
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Negative-pressure Dressings



Pre-operative Optimization



Pre-operative Optimization

Comorbidities
Diabetes
Cardiac history
Obesity/elevated BMI
Social impediments*



Pre-operative Optimization

“Hard stops”

Hgb A1C > 8.0
BMI > 40
Untreated CAD



Pre-operative Optimization

Hgb A1C:

Challenging to lower

Alternative: careful perioperative 
monitoring and treatment of blood 
glucose







Pre-operative Optimization

Obesity:

BMI > 35 correlates directly 
with all complications
- Especially INFECTION



Pre-operative Optimization

Obesity:

Medical weight loss
Surgical
Non-surgical



Pre-operative Optimization

Obesity:

Science is learning more 
about the physiological basis 
of elevated BMI





Obesity prevalence





“I’ll lose weight after surgery…”



BMI vs. Death (all causes)



Obesity prevalence























































THANK YOU













Projected TKA Procedures



Inactivity



Health vs. activity
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