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Definitions

Arthritis:  general term for inflammatory process of a joint

Osteoarthritis (OA): Pathological disease of joints in which changes can include  progressive and permanent loss of articular cartilage, osteophyte (bone spur) formation, bone remodeling, soft tissue changes and low grade inflammation
Degenerative joint disease (DJD): general term for any degenerative changes in any type of joint

Joint: junction between 2 or more bones

Normal Joint

1. Functions:

a. Movement

b. Load distribution

c.  Load absorption

2. Anatomy

a. Joint Capsule: consists of 2 parts

i. Thick fibrous outer layer

ii. Synovium- thin inner lining of capsule

b. Synovial Fluid: fluid within joint. 

i. Functions:

1. Provides lubrication

2. Allows for absorption of stress due to movement

c. Articular Cartilage: cartilage at the ends of bones. Can be repaired (replaced with fibrocartilage) NOT regenerated (same tissue). 
i. Functions: 

1. Provides smooth surface for movement (articulation)
2. Acts as shock absorber

d. Sources of Pain

i. Major:  joint capsule

ii. Moderate:

1. Periosteium (membrane that lines the outer surface of bones)
2. Subchondral bone (bone below the cartilage)
3. Ligaments

iii. Minor:

1. Articular cartilage

2. Synovium
Etiology of OA
1. Primarily a disease of articular cartilage

2. Due to failure to repair damaged cartilage

a. Have increased stress with decreased response

Pathophysiology
1. Not sure exactly what causes shift in damage versus repair. Several theories:
a. Synovial damage – damage to the synovial tissue- seen in young, athletic dogs
b. Collagen damage – loss of elasticity and resistance to stress
c. Subchondral bone damage – formation of osteophytes, permanent changes to the bone - seen with repetitive loading
2. Pathway
a. Initiating insult (injury)
b. Fibrillation of cartilage
c. Cleft formation, proliferation of bone (growth, change)
d. Loss of articular cartilage
e. Eburnation of underlying bone
Risk Factors
1. Age
2. Previous Trauma
a. Fractures involving joints
b. Luxations- patella, hip, shoulder, elbow
c. Cruciate repairs
3. Congenital 
a. Canine Hip Dsyplasia
b. Elbow Dsyplasia
c. Osteochondrosis dissecans (OCD) (a disease in which bone and adjacent cartilage loses blood supply)
4. Occupational Activity
5. Unstable joints
6. Obesity
a. Increased pressure on joints
b. Decreased ability to exercise
Clinical Signs
1. Lameness
2. Pain
3. Stiffness getting up or down
4. Decreased range of motion in joint
Diagnosis of OA
1. History
2. Physical exam
3. Lameness evaluation
4. Radiographs
a. Gold standard for diagnosis
b. Look for narrowed joint space, increased bone density, osetophytes and joint distention
5. Nuclear Sctintigraphy - the use of internal radioisotopes to create two-dimensional images
Cats and OA
1. Prevelance: more than we once thought. 

a. One study looked at radiographs of 100 cats >12 years of age.  90% had evidence of of DJD but only 4 records documented DJD. Indicates that in cats especially, evidence of OA may be found on radiographs even when the cats are not showing clinical signs of the condition
2. Where: hips and elbow most common. Often multiple joints, bilateral


a. rear limb- trouble jumping, climbing up


b. front limb- trouble moving downward

3. Clinical signs

a. Not well documented due to small size, innate agility. Cope better than dogs. Also behavioral changes hard to see. Inactivity hard to see because cats sleep more and are often alone. Often easier to see effects after treatment started.

b. Decreased grooming

c. reluctance or inability to jump

d. inappropriate elimination (box too high)

e. increased or decreased sleep

f. decreased interaction and opposition to grooming/petting

Complications of OA
1. Persistent lameness
2. Angular limb deformities
3. Ankylosis – joint stiffness, loss of range of motion
4. Loose bodies in joints
5. Subluxation – dislocation of the joint
Treatment of OA

1. GOAL- to control pain and slow progression
2. Non-pharmacological
a. Rest and controlled exercise along with weight loss
b. Physical therapy
i. Passive ROM (Range of Motion)
ii. Heat/ice therapy
c. Low impact exercise
i. Swimming
d. Specific to cats
i. Grooming if pet isn’t
ii. Place bowls, litter boxes in low areas
iii. Shallow litter boxes
iv. Ramps, steps
3. Pharmacological
a. NSAID’s: non-steroidal anti-inflammatories
i. Help decrease inflammation by blocking inflammatory pathway
ii. Multiple ones available
iii. Side effects: renal (kidneys), gastrointestinal
iv. Start at lowest dose effective
v. NSAIDS and Cats-Longer half life in cats, cats also have higher risk of toxicosis.  Meloxicam (Metacam) 1st NSAID licensed for long term use in cats. Studies have looked at safety: 1) 6 months daily dose. No adverse renal effects. 2) 6 months daily dose with no progression of renal disease in aged cats. NOT USED with dehydrated cats. 
1. Monitoring: Blood work initially, 2 weeks, 1 month then q 3-4 months
b. Opioids
i. Used to treat moderate to severe acute pain or mild to severe chronic pain.
ii. Best for palliative hospice care, break through pain or comfort during diagnostic testing
c. Corticosteroids 
i. Inhibits inflammatory pathway
ii. Generally given intra-articulary (in the joint)
iii. Damages chondrocytes when given repeatedly
d. Hyaluronic Acid (HA)
i. Provides viscosity/elasticity
ii. Degraded in OA by enzymes, free radicals
iii. Intra-articular supplementation can delay progression of OA by:
1. Increasing body’s HA
2. Decreasing breakdown of proteoglycans
3. Inhibiting release of inflammatory mediators
e. Nutraceuticals
i. Most commonly- glucosamine, chondroitin sulfate
1. Omega 3 Fatty Acids
a. Block production of prostaglandins from arachadonic acid
2. Glucosamine
a. Increases production of glycosaminoglycans and HA from synoviocytes 
b. Normalizes cartilage metabolism
3. Chondroitin Sulfate
a. Primary glycosaminoglycan in articular cartilage
b. Increases HA concentrations and synovial fluid viscosity
c. Decreases collagenolytic activity
ii. Can be given orally or intra-articulary
iii. Not all products regulated
iv. Added to many commercial dog foods
f. Diets
i. High in omega 3 fatty acids, glucosamine, chondroitin
g. Others
i. NMDA receptor Antagonist (N-methyl d-aspartate)- improve pain control and help modulate or prevent central sensitization
1. Ketamine, Amantadine
ii. TCA’s- used to treat chronic neuropathic (nerve) pain in people. Alters serotonin and norepinephrine actions.
1. Amitriptyline
iii. Local anesthesia- inhibits stimulation of nerves. Short term, in hospital therapy
h. Multimodal Treatment
i. Use of combinations of medications to provide optimal relief to patient.
ii. Example:
1. Pure opioids- block transmission in ascending neurons and receptors in brain
2. Agonist/antagonist opiods- block spinal neuron receptors
3. NSAIDs- decrease release of inflammatory mediators at site of injury. Works as pre-emptive analgesia
4. Local anesthesia
5. NMDA receptor- prevent wind up
4. Surgical
a. Arthrodesis- fusion of joint
b. Arthroscopy- remove fragments, cartilage flaps, ect
c. Arthroplasty- replacement/repair of joint with false one 
5. Alternative
a. Acupuncture
b. Chiropractics
c. Laser therapy
d. Ultrasonic wave therapy
What about a cure?
1. Potential long term treatment or cure requires an agent that can reverse balance between degradation and response of chondrocytes

2. Future treatments:

a. Soft tissue grafts

b. Chondrocyte transplantation

c. Artificial matrix

d. Doxycycline

e. TGF-B
f. Gene therapy

g. Stem cell therapy
