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Osteoarthritis only affects 
older people

 <60yo cohort is one of 
the fastest growing 
demographics 

 Increased activity level

 Increased expectations

 More informed

Net result- The Future

 Projected growth in # 
of joint replacements 
performed

 Improving our 
technique/ 
technologies to meet 
patients’ expectations

TKA- 673%

THA- 174%

Osteoarthritis is caused by 
“wear and tear”

 Normal 
consequence of 
aging?

 Doesn’t explain why 
one person vs
another develops it

 Multifactorial
disease

OA as an Inflammatory 
Disease

 Synovitis as a vicious cycle

 Role of innate immunity (non-
specific immune system)

 Low grade systemic 
inflammation

 Shift from commonly used 
medications to disease 
modifying medications
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Obesity causes osteoarthritis 
due to ‘overloading’ the joints

 Direct relation between 
body mass and joint 
forces
 ↓1lb = 4 fold reduction 

joint force

 Risk of knee OA 4-5x 
in obese vs non-obese
 BUT, 2x the rate of hand 

OA

Understanding 
“The Metabolic Syndrome”

 Chronic low grade 
inflammatory state

 Weight reduction 
as a primary 
prevention of not 
only diabetes, 
cardiovascular 
disease, but also 
OA

Osteoarthritis is all about 
cartilage

 Articular cartilage 
remarkably complex 
structure 
 allows for low friction 

movement

 OA- progressive 
degeneration of cartilage

 Chondrocytes have 
limited repair capabilities

Present Understanding

 Chondrocytes are 
still primary players

 New appreciation for 
role of synovium, 
subchondral bone
 Source of 

inflammatory 
mediators
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What are practice guidelines?
 Review the literature for available evidence

 Type (RCT vs systematic reviews/meta-analyses)

 Quality

 Effect size

 Developed by different organizations
 AAOS (national orthopaedic surgeon organization w/ input 

from ACR, AAFP, APTA)

 OARSI (multinational multidisciplinary group)

 COAMI (convened by US Bone and Joint Initiative-
multidisciplinary group)

Treatment recommendations
http://www.aaos.org/guidelines

 Self management programs/ low impact aerobic 
exercise

 Weight loss (for pts w/ BMI >25)

 CAM

 Bracing

 Heel insoles

 Glucosamine/ chondroitin sulfate

 NSAIDs

 Cortisone injections

 Viscosupplementation injections

 Arthroscopy

Treatment recommendations

 Self management programs/ low 
impact aerobic exercise

 Weight loss (for pts w/ BMI >25)
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Weight Loss
 Decrease in BMI ≥2 units decreased odds 

of developing sx OA by 50%
 Felson Ann Int Med 1992

 Dose response relation between ∆ body 
weight (5-10%) and self reported pain/ 
function status

 Riddle Arthritis Care & Research 2013

 Diet  + exercise achieved 24% improvement 
in fxn/ mobility

 Messier Arthritis Rheum 2004

 Weight loss surgery- mean wt loss of 100lb, 
only ¼ of those who had knee pain before 
surgery still had it 1yr postop

 McCoy JBJS BR 1990

Complementary & Alternative 
Medicine

 Acupuncture

 AAOS- cannot 
recommend (strong)

 ACR- conditional 
recommendation

 OARSI- uncertain

Glucosamine/ Chondroitin

 Dietary supplements 
marketed to support structure 
and function of cartilage

 AAOS- cannot recommend 
(strong)

 ACR- cannot recommend

 OARSI- uncertain for sx
efficacy; not appropriate for 
disease modification

Cortisone Injections

 Local administration 
of steroid has potent 
anti-inflammatory 
effects

 AAOS- unable to rec
for/against 
(inconclusive)

 ACR- appropriate

 OARSI- appropriate
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Viscosupplementation
Injections
 Hyaluronic acid is a 

gel like substance 
found within the 
synovial fluid

 AAOS- cannot 
recommend (strong)

 ACR- uncertain

 OARSI- uncertain

Goals of Total Joint Replacement

 Decrease pain and 
maximize function

 Recreate normal anatomy 
 Appropriate sized, aligned, and 

positioned implant

 Create a durable 
reconstruction 
 advances in material science

http://articles.latimes.com/2012/jul/25/news/la-heb-hip-knee-
replacement-heart-attack-20120724

Total hip replacement
 Components:

 Acetabular component/ socket/ shell/ 
cup- Titanium

 Acetabular liner- PE vs CoCr vs 
ceramic

 Femoral head- CoCr vs ceramic

 Femoral component/ stem- Titanium

 Fixation: 
 cementless >> cemented, hybrid

 Position: 
 Cup- 45’ abduction, 15’ 

anteversion

 Stem- match anatomic size and 
version

Zimmer.com

45°
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Total knee replacement
 3 compartments: 

 medial/ lateral/ patellofemoral

 Components:
 Femoral component- CoCr

 Tibial component-Titanium

 Tibial liner/ tray/ insert- PE

 Patellar component/ button- PE

 Fixation: 
 Cemented >> cementless

 Alignment: joint line 
perpendicular to mechanical axis

 Size: match native anatomy
http://www.stoneclinic.com/total-knee-replaceme

http://www.orthopaedics.co.uk/boc/patients/uni_compartmental_i
ntro.asp

http://www.livingwellmag.com/robotic-assisted-total-hip-
replacement-salt-lake-regional-medical-center/

Perioperative Pathways-
“Possibility of same day surgery?”

 Multidisciplinary approach
 Surgeon, anesthesia, therapy, 

pharmacy, nursing, and case 
management

 Pre-op education classes
 Managing expectations

 Multimodal pain/ antiemetic protocol
 Improved VAS scores w/ ↓ opioid 

consumption

 Aggressive physical therapy
 POD 0 sessions

http://www.aafp.org/afp/2001/0515/p1979.html

Surgical Approaches- Knee
“What is minimally invasive?”
 Length of incision?

 Violation of the quad tendon? 

 Patellar eversion?

 Potential diff in extension strength @ 
early time points

Nestor J Arthroplasty 2010

 Learning curve w/ higher operative 
complications, due to decreased 
exposure

Bonutti Am J Orthop 2010

 Meta-analysis of RCT: flexion ROM 
improved, but no sig diff in any other 
clinical or XR parameter

Smith Knee 2012
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Surgical Approaches- Hip
“What is minimally invasive?”

 Direct Anterior Approach-THA recently 
popularized, but long history

 Only intermuscular, internervous 
approach

 Requires special instrumentation, training

 Early improvement in functional outcomes
Restrepo J Arthro 2010 

 Less muscle damage: imaging studies, 
cadaveric dissection, and biomarkers

Meneghini CORR 2006, Bremer JBJS-BR2011, Bergin JBJS 2011

 Novel set of complications

 “Learning Curve”

 Not extensile for revision surgery

drajoyjana.com 

Smith-Petersen 1886-1953

Implant  Design- Hip
“Modularity- double edge sword”

 Increased 
modularity to 
attempt to recreate 
the patients proximal 
femoral anatomy

 Novel complications 
leading to recent 
recalls
 Implant fractures

 Corrosion at neck-
stem taper

Implant  Design- Knee
“Beyond Gender Specific”

 Anatomic differences 
between males: females

 “Overhang” may cause 
soft tissue irritation

 Multiple companies offer 
implants redesigned to 
better “fit” individual 
patients

 RCT, bilateral TKA:  No 
difference in satisfaction, 
ROM, gait analysis

Thomsen JBJS Br 2012
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Patient Specific Instrumentation
“Customized knee surgery”
 “Preoperative navigation”

 Requires pre-op CT or MRI

 Custom cutting blocks; 
standard implants

 Alignment equivalent to 
standard instrumentation

 Lower operative time and 
instrument processing time 
($322), but ↑ cost of MRI and 
cutting guides ($1,500)

Barrack JBJS Br 2012

Robotics
“The future or passing fad”

 Large initial investment 
for hospital

 Pre-op CT scan

 Utilizes haptic 
technology

 PRCT, Bilateral TKA: 
better alignment, no diff 
in clinical outcomes, 
longer OR times and 
skin incision

Song Knee surg sports 2011

Highly Porous Metals-
“Trabecular metal”

 High porosity, coefficient 
of friction, and similar 
modulus of elasticity

 Promotes bony ingrowth, 
good initial stability, and 
avoids stress shielding

 Demonstrated success in 
complex revision cases w/ 
sig bone loss, but is it 
necessary for primary 
TJA?
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Highly Crosslinked Polyethylene
“The new gold standard”

 Osteolysis due to PE wear particles was cause of 
failure of prior TJA

 Changes in irradiation/ sterilization protocols led to 
HXLPE

 Clinical studies >10yr f/u, show no demonstrable 
wear or osteolysis

 Wear properties ≈ 1/mechanical properties
Bragdon CORR 2012

The New Ceramic- “Delta”
 Ceramic bearings have lower 

wear rates than PE

 Unique complications
 Squeaking

 Ceramic fracture

 “Delta” ceramic composite 
devised to improve wear 
characteristics and enhance 
toughness

 Currently in US, only femoral 
head is approved for use

 In IDE trial, no cases of 
squeaking, but 3 insertional liner 
fx, and 2 postop liner fx (1.1%)

Hamilton CORR 2010

Metal on Metal
“Lessons learned”

 Over past decade MOM THA and 
THR were chosen for younger, 
more active pts
 ‘05-’06- 32% of all hip 

replacements were MOM

 >500K US pts total

 Registry data indicated high early 
failure rate
 Due to particular devices and 

component malposition

 Not just due to bearing couple
 Seen in modular implants

 And large head MOP

Metal on Metal
 Constellation of pathologic 

findings
 ARMD

 ALVAL

 Metallosis

 Pseudotumor

 Current recommendations
 Baseline serum Co/ Cr levels

 Threshold? 7ppb

 Cross sectional imaging if 
elevated ion levels or sx

 Revision if soft tissue damage, 
markedly elevated ions and 
malpositioned or recalled 
component
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How far have we really come??

Charnley 1911-1982

Joint survival rates
@ 10 years- 97-100%
@ 20yrs 89-94%

Hirose J Ortho Sci 2012

How far have we really come?

Conclusions

 Total joint replacement is a very successful 
operation for advanced DJD

 Goals of surgery haven’t changed, but we 
are applying novel technology to achieve 
them

 Very few true “advances” have occurred in 
the field over past decade

 Responsible adoption of novel techniques 
and technologies is imperative


