


m Osteoarthritis is a common and disabling
condition that represents a substantial and
increasing health burden with notable implications
for the individuals atfected, health-care systems,
and wider socloeconomic costs

m OA 1s joint failure, hyalian cartilage loss, sclerosis,
osteophyte,

m [irst step: failure chondroprotective mechanism



OSTEOARTHRITIS:

disease of whole joint organ
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In a normal joint, healthy cartilage,
lubricated by synovial fluid,
cushions the bones and allows
them to move easily.

- If not treated, damage can
Y progress to the point where
" the bones in the joint become
seriously and permanently
deformed.
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EPIDEMIOLOGY



= Most common type of arthritis
= Most common musculoskeletal disease
m A leading cause of disability in elderly

O ﬁPrevaIence:




m Aecing and increasing obesity in the global
population, along with increasing numbers of
joint injuries, this already burdensome syndrome
is becoming more prevalent, with worldwide
estimates suggesting that 250 million people are
currently affected



Epidemiology

m Clinically, the knee 1s the most common site of
osteoarthritis, followed by the hand and hip



EPIDEMIOLOGY

m Symptomatic knee OA:
« >30y =>6%
. >60y ==>12%



The most common cause of chronic knee pain in >4E&

Symptomatic hand OA:
- 10% of elderly

Hip OA: one-third as common as knee OA
m Correlate strikingly with age:
<40y = Uncommon

B Sex:
- More common in women (hand and knee)
: ﬁSex differences with age



JOINT PROTECTORS



PROTECTORS

m Capsule and ligaments:
Limits excursion

= Muscles and tendons:
Key protector
- Function:
- Appropriate power
1 Focal stress by:
- Decelerate joint
- Distribute across joint surface
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Mechanoreceptotrs of ligament
and tendon in knee

m Charcot’s arthropathy

® Rupture ligament
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Normal joint

PROTECTORS

= Mechanoreceptor:
- In ligament, skin and tendon
- Assume appropriate tension

Compressive
Force

Water Movement

= Synovial fluid:
* ﬂFriction

m Subchondral bone
« Shock-absorber
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PROTECTORS

m Cartilage:
« A thin rim of tissue

« Lubricate by synovial fluid
ARTICULAR CARTILAGE

Joint Space

« Function: Collagen Fibers
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PROTECTORS

= Chondrocyte:

. Synthesize all element of matrix
- Secret ARTICULAR CARTILAGE

Joint Space

- Growth factors e
- Cytokines (MMP...) ;
Function in dynamic equilibrium
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PATHOPHYSIOLOGY



PATHOPHYSIOLOGY

= Joint failure
m Initial step: failure of protective mechanisms
m Pathologic change in all structures of joint

m Hallmark: hyaline cartilage loss
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change chondrocyte

Osmotic challenge (load, disease and ageing)

Compression (load)

Mechan




PATHOPHYSIOLOGY

= Chondrocytes:

- IMetanolic aCthlty,m catabolic actmty-;ﬂpc;
ﬂADODtOSIS COllagenase AL

N
G : |
" Etive Tissue

= Chondrocytes and synovium: N = K
+ IL1 and TNFa UproTEINASE &Ca rtilage ~
@ 1] PROTEINASE ACTIVITY
no
o ] AGGRECAN SYNTHESIS
Chondrocyte ﬁPG E2

@I\/IATRIX SYNTHESIS 20



Mechano-inflammation

Abnormal biomechanics
Chondral lesions

Effusion-synovitis Cytokines

@ Chondrocyte ‘
@ Anti-inflammatory cytokine
@ Pro-inflammatory cytokine

—
Ow 2w Time
Injury

Catabnlism\

lr Aggrecan

@ t Aggrecanase
1 DAMPs /




JOINT TRAUMA or OVERUSE~>
Altered biomechanics,
instability, damage

—_— =

D DAMPs &
‘Q\ Cartilage ECM components
U D Inflammation-induced / Intracellular glarmlns
Angiogenesis, vascular leak Plasma proteins
Neovascularization o o Plasma proteins Crystals

c v :Z_’“F’L‘?mem Chronic inflammation,
Cyt'zim'zses tissue damage
and remodeling

Fat pad-derived Synovium and chondrocyte-
inflammatory mediators erlved Inflammatory mediators
Adipokines Cytokines and chemokines
& Chondrocyte Cytokines Prostaglandins and leukotrienes
Neuropeptides Growth factors
Macrophage Complement
Proteolytic enzymes .

GQ Cartilage breakdown products

wbroblast»like synoviocyte (FLS)

B Pattern recognition receptor
O Adipocyte
Q Infrapatellar fat pad

19.Q) Blood vessel
@)=
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Cartilage loss

ECM breakdown

Sub-lining layer /
- ol +t MMPs
Synovitis \ , t Aggrecanases

Molecular Reprogramming:
. MTOR, NFK
Joint space INK, PK13/AKT Chondrocyte

formation

i D ivation
narrowing 4 o Ty e activatio
( IL-22, CCL2, TGF-f3
)/ )
AT, §7
|| i_\_—;‘ — ) « Osteophyte
; W (( e o8
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Subchondral
Tibia | bone cysts/
sclerosis

Fibula
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RISK FACTORS



m AGE:

« Most potent age more 70 years 50%

- Mechanisms:
I Matrix synthesis __, Thin cartilage then shear stress

Muscles:
Weaker
Less quickly response

Slow sensory impute

Ligament stretch make less absorb impulse
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m OBESITY:
- Knee In stance — 3-6 times of weight
. TKnee OA and less for hip and hand OA
- Women: Stronger (linear)

. I Symptom

- Mechanisms: - Loading
Low grade systemic inflammationx



RISK FACTORS

s FEMALE

m GENETIC (OA in member):
- Hand & Hip ==> 50%
« Knee = 30%

. Polymorphism in growth differentiation factor 5
(GDF5)
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RISK FACTORS

m JOINT:

« Developmental : Hip : congenital dysplasia more
in girls, LLego-Perthes, slipped capital epiphysis

« Fracture : like ankle, wrist
« Tear of ligament and meniscus

« Malalignment 2



RISK FACTORS

s REPEATED USE:
- Farmers: Hip

- Miners: Knee and Spine
« Runners: Hip

- Elite runner: Hip and Knee

30



PATHOLOGY



PATHOLOGY

Osteoarthritis causes the cartilage
to begin breaking down, first
making it thinner and then
creating cracks in its surface.

The earliest finding: fibrillation of superficial layer of cartilage.




m Chondrocyte undergo mitosis and cluster
m Catabolic activity increase

m Negative charge PG get expose

m Cartilage swelling

m chondrocyte at basal layer apoptosis

m GF and cytokine stimulate OB and OC

m Bone formation and osteophyte form near area
of cartilage loss
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PATHOLOGY
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Gaps in the cartilage can expand
until they reach the bone itself.

Disruption become deeper.
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PATHOLOGY

Synovial fluid leaks into cracks
which can form in the bone's
surface when this replacement
cartilage wears away. This causes
further damage and in some cases
can lead to cysts in the bone or
other deformities.

Fragmentation of cartilage with release into the joint .
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PATHOLOGY

If not treated, damage can
progress to the point where
the bones in the joint become
seriously and permanently
deformed.

Complete loos of cartilage, leaving only exposed bone.
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® Synovitis and proliferation

m Capsule fibrosis

Erosions

End stage OA deposition CPPD
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SOURSE OF PAIN



SOURSE OF PAIN

m Cartilage —» Aneural

= Innervated structures:

- Synovium, Ligaments, Capsule, Muscle, Bone

. =

NOT VISUALIZED BY X RAY

:

X RAY CHANGES AND PAIN SEVERITY
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Pain generators

Subchondral Bone

Articular Cartilage

Joint Capsule
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CLINICAL FEATURES



CLINICAL FEATURES

m Mechanical pain

m Factors that atfecting pain report:
m Age
m Sex
m Socioeconomic status
m Race

m Cultural status
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CLINICAL FEATURES

m Mechanical pain . T
B Gelling pain
® Night pain

® Joint effusion



CLINICAL FEATURES

m examination:
- Tenderness

- Bony enlargement
- Crepitus with movement

- Joint effusion
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CLINICAL FEATURES

m examination:
- Limitation of joint motion

- Joint deformity
- Joint instability

- Muscle weakness and gait abnormality
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CLINICAL FEATURES

m KNEE:
- Buckling

- Locking



CLINICAL FEATURES

= Hand OA:
- Most common in middle aged women

- Strong family history in first-degree relative

© ACR



Heberden's
node

Bouchard's
( node




PHYSICAL EXAMINATION

262 — 266

L re

normal




normal

abnormal

normal
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PHYSICAL EXAMINATION

PATRICK’S TEST (FABER TEST)
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DIAGNOSIS

m CLINICAL
= No blood test routinely indicated

= Synovial fluid
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m Common In:
.« Knee, hand, spine...

m Spared:
« Wrist, elbow, shoulder, ankle

(thigh)

Patella
(knee cap)
Leg/ Tibia

| Fibula

Vo

-

Cranium \
 Skull

Facial Bones /

Clavicle | Pectoral or
~shoulder
Scapula / girdle

3

L Sternum (breastbone)

] Humerus

Rib cage

=— Vertebral column
% (backbone)

Phalanges

Tarsals
Metatarsals

5 TN
“SF Phalanges




DIAGNOSIS

m X Ray:
« Hand and hip pain
- knee If:
- Not typical symptom
- Pain persists after effective treatment

. Poorly correlation with pain severity

m MRI: Not indicated
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RADIOLOGY



HAND OA

©1995 Robert C. Mellors MD/PhD, CUMC
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HAND OA

Sclerosis
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© ACR




KNEE OA

© ACR
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SPINE OA




HALLUS RIGIDUS




TREATMENT



TREATMENT

= A multimodality approach

m Individualized
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= NON PHARMACOTHERAPY

- Mainstay of therapy:
- Altering loading across joint
« Improving joint protectors

- Weight loss:
Each Kg of weight:ﬁLoad In knee 3-6 fold

{LSymptom
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= NON PHARMACOTHERAPY
- Avoliding overload the joint

- Knee & Hip==) Cane In opposite hand
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TREATMENT

= NON PHARMACOTHERAPY

- Exercise:
- Age
- Disuse
- Arthrogenous Iinhibition
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= NON PHARMACOTHERAPY

- Degree of weakness correlate strongly with:
Severity of pain and Physical limitation

- Most effective exercise:
- Aerobic and/or resistance training
- Individualized
- Avoliding exercises that increase pain
- Water aerobics training
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TREATMENT

s PHARMACOTHERAPY

« Symptomatic relief but doesn’t alter course of disease
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TREATMENT

s PHARMACOTHERAPY
- Acetaminophen

- NSAID
- Injection

. Glucosamine and chondroitin
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TREATMENT

B Glucocorticoid injection:

m FEfficacy is variable

m Hyaluronic acid:

= Controversy

m Recent guideline against glucosamine & chondroitin
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m Surgery:
- Arthroscopic debridement and lavage: as no treatment

- Arthroscopic meniscectomy: no effective

. Total knee or hip arthroplasty:
- Remain in pain
- Limitation of function
- Compromise guality of life
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m Global prevalence of osteoarthritis 1s increasing
and the burden of the disease will rise

m  Osteoarthritis will become one of the most
prevalent diseases in populations from high-
income countries in the coming decades

m [maging is not needed to diagnose osteoarthritis

m Key treatments are education, exercise, and
welght loss 1f needed
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Because of the heterogeneity of the disease and comorbidities
involved, personalised treatment 1s essential

* Disease-modifying treatment is not yet available

* Pain-modifying treatment, especially which treats or prevents
sensitised pain, is essential in the coming years

* [nappropriate treatments including arthroscopy and opioids
should be actively discouraged

* Careful selection of appropriate candidates for surgical referral
and joint replacement would optimise outcomes

* Prevention of osteoarthritis is in its infancy, but lifestyle
interventions seem promising
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