Lecture 1 Rheumatology


Introduction to Rheumatology

1. History of Rheumatic disease
a. 1st recorded about 2400 years ago
b. Gout
i. Urate crystals identified in 1634 by van Leeuwenhoek
ii. Originally “gout” was used to describe “arthritis” in general
c. RA
i. Although “rheumatism” had been used for over a thousand years, RA was first described as a unique entity in 1880 by Beavais
d. A.S. 
i. von Bechterew, Marie, and Strumpell are credited with bringing interest to the disease in 1890s
ii. Glaser recognized the male predominance in 1901
e. OA
i. Garrod in 1907 differentiated RA from OA
f. SLE
i. Von Hebra (1845) 1st described the rash
ii. term “lupus erythemateaux” was introduced by Cazenave in 1851
2. Social/Economic Hardship of Rheumatic Disease
a. Direct cost – dollars spent to treat illness, 41% of total
b. Indirect cost – dollars lost due to lost productivity and loss of ADLs (activities of daily living), 59% of total
c. Intangible costs – pain, psychological stress, family 
d. 1980 economic impact from “rheumatism” (excluding gout) was $21 bill
e. GNP is $US10,207,039,223,400 in 2004
i. 1% of GNP, US$102,070,392,234
ii. 1988 – total cost rose to 2.5% of the GNP
1. Due to older age of population and longer survival with the disease
3. Prevalence of rheumatic disease
a. As of late 1990’s 43 million Americans are affected
b. Non-modifiable risk factors
i. Female, older age, genetic predisposition
c. Modifiable risk factors
i. Obesity, joint injuries, infections, some occupations
d. Demographic factors
i. Less formal education, lower income
e. <50% of RA patients <65 yoa who are working at disease onset are still working 10 years later
f. 10% of OA patients had reduced work hours and 13.7% retired early
g. Arthritis is main reason for < activities in elderly
h. RA has high levels of impaired physical and social functioning
i. beginning within 2 years of disease onset
ii. Depression is often related to these impairments (sense of helplessness)
iii. Family impact – being a caregiver ( more stress, possible loss of income), < sex due to patient pain, fatigue, or depression
4. Patient evaluation
a. History
i. “How long have you had the problem?”
ii. “Does it remit and recur?”
iii. Know age, sex, ethnicity of patient
iv. Know financial capabilities
1. Hints at patients ability to comply with treatment on a long term prognosis
v. Ask about altered ADLs (activities of daily living)
1. Hints at need for aggressive (ex. Sx) treatment and psychological status
vi. Ask about family Hx
1. Pertinent for RA and SLE and seronegative spondyloarthropathy
b. Activities of Daily Living
i. Based on 6 criteria

1. Bathing with sponge, bath, or shower 

2. Dressing

3. Toilet use

4. Transferring (in or out of chair or bed)

5. Urine and bowel continence

6. Eating
ii. Interpretation
1. Level of ADL Dependence graded via score 
2. Independent in ADLs suggested by score of 0 to 1
3. Dependence in ADLs increases as score approaches 6
a. higher the score the more the patient is unable to perform ADLs

c. Review of symptoms
i. Can’t see, can’t pee, can’t dance with me = Reiters
ii. Skin rashes (ex. SLE), uveitis (AS), dysphagia (scleroderma), etc.
d. Symptoms
i. Have patient point to pain
ii. How does activity affect pain?
1. Helps inflammatory arthritides but not OA
iii. Time of day
1. Inflammatory arthritides - gel phenomenon
a. pain and stiff in morning, better during day
b. Not awakened with pain
2. OA
a. pain accelerates during day and worse in evening
5. Raynaud’s phenomenon
a. Cold causes finger pain and they turn white
b. Pts may complain of numbness when underperfused but become burning and tingling during recovery
c. Consider an association with SLE or CREST (calcinosis, Raynaud’s, esophageal dysmotility, sclerodactyly and telangiectasia)
6. Physical exam
a. Pts with suspected systemic disease should have a skin, lymph node, neurologic, and EENT exam
b. Joints examined for deformity and subtle swelling, compare side to side
c. Fluid swelling causes a “bulge sign”
i. depressing fluid causes it to balloon on opposite side
1. Also becomes firm when joint is flexed
ii. Synovial hypertrophy in inflammatory arthritides leads to symmetric swelling that is spongy but no bulge sign
iii. OA is swollen but is actually bone
iv. Cool swellings suggest inflammatory arthritides or OA
v. Warm and red swellings suggest infection or crystalline arthropathy
d. Move symptomatic joints
i. When passive movement is greater than active movement ( problem is usually muscle or tendon, not joint
e. Pattern of involvement
i. OA – scattered DIP and PIPs. Asymmetric, likes 1st carpometacarpal joint
ii. RA – symmetric MCP and PIP’s., likes wrist
7. Hand
a. Systemic sclerosis (scleroderma) – atrophy of fingertips and nail fold capillary changes, sclerodactyly, calcific nodules and digital cyanosis
b. Psoriasis – dystrophic nail changes
c. OA – Heberden’s nodes and Bouchard’s nodes
d. RA – Haygarth’s nodes, MCP ulnar deviation, MCP palmar subluxation, swan neck, and boutonnieres deformity
i. If fully reversible, think SLE
ii. inflammatory arthritides – radiocarpal volar subluxation, wrist radial deviation, wrist collapse (short)
1. Wrist is spared in OA
8. Spine
a. Arthritis shows reduced ROM; therefore, do all ROMs for cervical and lumbar spine
i. If restricted, ask if pain is limiting factor
ii. Suspect A.S. if they can’t touch occiput to wall when standing erect
b. Schober’s maneuver for A.S.
i. Mark S2 and a mark 10 cm higher.  Patient touches their toes.  Distance between 2 points should increase >5 cm.  If reduced, suspect ankylosing spondylitis
Lab - Lecture 2
1. Lab
a. Informative but rarely definitive
i. Used to rule out or in the arthritis in question, to help determine extent and prognosis of the disease
ii. Usefulness of a test is determined by sensitivity, specificity, and predictive value
1. Sensitivity – likelihood of a (+) test result in a person with a disease
2. Specificity – likelihood of a (-) test in a person without a disease
3. Predictive value – probability of disease if test is (+); probability of  disease being absent if test is (-)
2. Acute phase reactants
a. Proteins synthesized in liver, induced in presence of inflammation or tissue necrosis
i. ESR (erythrocyte sedimentation rate) and CRP (C-reactive protein) are m/c tests – if both are positive there is a good chance there is something wrong

1. ESR up to 15 mm/hr for women, 10 mm/hr for men
a. Increases with age
b. Slow
2. CRP less than 1.0 mg/dl
a. Fast
3. Autoantibodies
a. ANA (antinuclear antibodies) – highly sensitive for SLE, but not specific

i. Sm and dsDNA (double-stranded) are highly specific for SLE
ii. (+) in 95% of patients with SLE
1. If SLE is suspected and ANA is (-), order anti-Ro antibody and CH50 to detect the false-negatives
iii. ANA may be (+) in progressive systemic sclerosis, Sjögren’s and RA
1. Specificity is low, interpretation is subjective
b. ANCA (anti-neutrophilic cytoplasmic antibodies) – non-specific test
i. ANCA is an immunofluorescent test
ii. P-ANCA is often seen in SLE. P stands for the perinuclear pattern seen in the test
c. RF (rheumatoid factor) – antibodies against IgG
i. (+) in 75-90% of patients with rheumatoid arthritis 
ii. 2-25% false-positive rate in patients over 75 years of age
iii. In asymptomatic patients, a (+) RF may indicate increased risk of developing RA
iv. Modest sensitivity and specificity
v. High levels correlate with disease severity
d. Complement – cascade of proteins produced in the liver that lyse antigen coated cells
i. CH50 tests the entire classical pathway
1. Low CH50 indicates consumption or deficient components
2. Hypocomplementemia can be seen in SLE (esp with nephritis)
a. Test helps monitor the SLE patient
ii. Low complement is also in burns, pancreatitis, septic shock, etc.
iii. The CH50 test
1. Total complement hemolytic activity of the classical pathway and terminal sequence of complement activation is measured by the CH50 assay, with results expressed in hemolytic units which represent the amount of serum required to lyse 50% of sheep red cells sensitized with rabbit IgG antibody (hemolysin).
2. CH50  normal range 22 - 60 U/mL 
e. HLA B-27
i. Human leukocyte antigen, B-27 allele
ii. Genetic marker in seronegative spondyloarthropathies
1. Sensitivity
a. 95% - Ankylosing spondylitis – m/c by far

b. 80% - Reiter’s
c. 70% - Psoriasis
d. 50% - Enteropathic
f. Extra-articular manifestations of arthritides – people have more problems from these things than the arthritis
i. Renal and liver function tests
ii. CBC
iii. Muscle enzymes
iv. Urinalysis
v. Heart and lung involvement

Lecture 3 Imaging - This information comes primarily from Chapter 7, section F. Imaging Techniques

1. Conventional Radiography – X-ray

a. Low cost
b. Low dose, especially hands and feet
i. Still ionizing radiation
c. The most spatial resolution – best anatomic detail 

i. Shows trabecular detail and tiny bone erosions
d. Poor contrast resolution compared to CT and MRI
i. Especially soft tissue
e. Available and convenient
2. Conventional Tomography (tomogram)

a. Film and x-ray source move during exposure, blurring the image while keeping the region of interest in focus
i. Helps remove overlying anatomy
b. Similar cost to CT
c. Bone resolution is slightly better than CT but soft tissue is worse
d. Good for seeing odontoid process, occult fractures, kidneys
e. Higher dose than CT
3. Computed tomography
a. More expensive than plain film but cheaper than MRI
b. Spatial resolution better than MR

c. Soft tissue seen better than w/ x-ray but less than MR
i. Because of Hounsfield attenutation

d. Readily available
e. Good for demonstrating axial osteophytes, areas of complex anatomy
f. 3D images can be obtained
g. Spiral CT, large anatomical regions in 1 breath hold
i. Great for chest (common in rheumatology) and abdomen
1. can see entire region in breath hold

4. MRI
a. Best for soft tissue, shows excess joint fluid well

b. Highlights different types of tissue and metabolic states
c. Expensive and time consuming
d. No ionizing radiation
e. Several contraindications
i. Any metal in body – including clips 

f. Superconducting magnets can be noisy
g. Widely available but imaging can look different from different facilities
i. Due to magnet strengths, software, etc

h. Calcification not well demonstrated
i. May be hard to see calcification in tendons as in calcific tendonitis

i. Shows bone bruises and spinal canal well
j. Best for early osteonecrosis
i. 6 weeks earlier than plain film

k. Sensitive for infection – can see early edema

l. Shows muscle, tendon, ligament and cartilage changes
m. Great for knee, shoulder
5. Scintigraphy – bone scan

a. Bone scan uses 99m technetium methylene diphosphonate
i. Bone formation and blood flow (3 phase scan)
b. High dose and as expensive as CT
c. Images whole body at once and sensitive but non specific
d. 99mTcMDP sulphur colloid for RE system (liver, spleen, marrow)
e. 67Ga citrate or 111In-labeled WBCs for inflammation
f. SPECT (single-photon emission CT) improves spatial localization
i. With as low as 5% change in bone

g. Good to localize acute inflammations
6. Diagnostic Ultrasound
a. Localizes acoustic interfaces in tissue
i. Not for bone, nerve root irritation, disc problems

b. Readily available, cheap, no ionizing radiation
c. Good resolution for superficial structures
i. Lose resolution as you go deeper in the body

d. Operator dependent
e. Good for showing rotator cuff tears and fluid collections
f. Promising for osteoporosis evaluation
7. Arthrography
a. Radiograph following contrast injection (iodine or air)
b. Cheap but may lead to iatrogenic infections or contrast reactions (anaphylaxis)

c. Identifies integrity of ligaments, joint capsules – the lining of the joint capsule 

i. Better in big joints

8. Bone densitometry
a. Evaluates osteoporosis
b. M/C DEXA (dual-energy x-ray absoptiometry) and QCT (quantitative CT)
c. DEXA – receptors detect fraction of x-ray beam that traverses the body and generates profiles of the amount of radiation absorbed by the body
i. Cheap and low radiation
d. QCT (quantitative CT)– scans lumbar vertabrae compared with phantoms of diff bone density
i. Moderate price and a little more radiation
ii. Advantage- can measure cancellous bone separate from cortical
9. Imaging
a. Almost all imaging should start (and often stops) with plain film
b. Usually MRI is the next modality
c. Almost all imaging is negative in early stages of disease 

10. Invasive diagnostic techniques
a. Arthrocentesis
i. Synovial fluid analysis
1. Used to confirm crystal-induced arthritis
a. Urate with gout

b. Calcium with CPPD

2. Differentiates inflammatory and non-inflammatory arthritides
a. Pts can have more than one disease

i. RA can be seen in patients with pre-existing OA and vice versa
ii. 7% of gout pts have chondrocalcinosis
iii. Infections can occur in patients with joints already damaged by arthritides
ii. can be therapeutic as well
1. Relieves intra-articular pressure for a while, but joint will swell again 

2. Technique
a. Lidocaine decreases pain and then a needle is inserted into the affected joint where fluid is removed
i. 1-5 mL of synovial fluid is adequate for analysis and culture
iii. Complications
1. Iatrogenic infection
2. Some bleeding
a. If bleeding in joint – could have hemearthrosis

i. Acts like grains of sand in the joint

3. Needle injury to cartilage (won’t heal and may precipitate degenerative changes)
iv. What synovial fluid tests are run?
1. Leukocyte counts
a. <2000/mm3 - typically non-inflammatory
b. >100,000/mm3 - typically septic – orthopedic emergency

c. If in-between, repeat test in 24 hours
d. <50% neutrophils - typically non-inflammatory
e. >95% neutrophils - infected or crystal induced
v. What is your suspected Dx?
1. A patient with acute onset of joint pain/swelling. Synovial fluid aspirate reveals a total WBC count of 105,000/mm3 and 98% neutrophils
a. Dx – infection – send to ER

2. Certain cells indicate different inflammatory arthritides, e.g. ragocyte in RA (a PMN (polymorphonuclear) that has engulfed Ag-Ab complexes)
3. Culture can identify infectious organism
4. Tests can identify types of crystals like CPPD or urate
b. Synovial biopsy – if previous test have not confirmed or identified the problem

i. Synovial membrane (CT lining joint) –can get large enough tissue samples from synovial fluid aspiration
ii. Rarely needed.  Indication - chronic non-traumatic synovitis in a limited number of joints
1. Identifies TB/sarcoid/fungus, PVNS (pigmented villonodular synovitis), synovial chondromatosis (multiple joint mice), neoplasm, amyloid, ochronosis, synovial sarcoma (very rare), etc.
c. Arthroscopy (Fig. 7E1,2 pg 145)
i. Camera visualization of intra-articular structures
ii. Useful for guiding biopsy or surgical procedures
1. Synovectomy provides symptomatic improvement in inflammatory arthritis (hyperemic proliferation of synovium)
2. Carpal tunnel release

Lecture 4 - Mono Vs. Polyarticular
Pain and swelling of monoarticular joint disease requires infection to be ruled out first due to seriousness
Monoarticular
1. Ask about disease course
a. Sudden onset usually requires aggressive evaluation and treatment
b. Bacterial infections > in severity until treatment
2. May be 1st site of polyarticular dx
a. So don’t rule out based on single joint
3. Minor trauma can precipitate gout or psoriatic arthropathy - so don’t just assume trauma induced (locus minoris resistencia)
4. Don’t forget family history to rule out inherited problems
5. Physical Exam

a. 1st determine articular from periarticular (bursitis, tendonitis, cellulitis)
i. Arthritis – ROM is altered and swelling/tenderness surround the joint
b. Look at the dermis for clues
i. Mouth ulcers in SLE and Reiters
1. Keratoderma blennorrhagicum of the feet in Reiters
ii. Psoriasis behind ears, hairline, umbilicus or around anus
6. Get synovial fluid specimen
7. X-rays may show chondrocalcinosis in CPPD
8. Synovial biopsy can identify infiltrative disease like amyloid or sarcoid
9. Lab test can include HIV and Lyme when appropriate
10. Drug Treatments
a. NSAIDS with CPPD
b. Antibiotics for infection
c. Corticosteroids in gout
11. Common monoarticular arthritic conditions
a. Infection
i. 80-90% are unifocal
ii. m/c hematogenous spread
iii. Staph aureus m/c
iv. N. gonorrhoeae – m/c septic arthritis
1. Migratory tendonitis/arthritis
b. Crystal arthritis
i. Gout m/c, “likes” 1st MTP joint but can be any joint
ii. Pseudogout “likes” knee and wrist
c. OA, osteonecrosis (SONK), trauma, foreign body
d. Hemarthrosis, like hemophilia
e. 1st site in polyarticular rheumatic disease
Polyarticular

a. Is it bilateral and symmetrical? 
b. Are large or small joints affected? 

c. Are other organs involved? 
d. What is the pattern of pain?
e. Look at dermis
f. May want an ESR and synovial fluid analysis
g. May want imaging for chondrocalcinosis
h. Note age, gender, acute/chronic pattern
1. Subacute and chronic inflammatory polyarthritis
a. RA most prominent
i. B/L, symmetric, small joints, middle-aged women
ii. Morning stiffness
iii. ¾ are RA factor (+)
b. Seronegative spondyloarthropathy includes AS, psoriasis, Reiters, enteropathic
i. AS prefers axial skeleton
ii. Suspect psoriasis with nail pitting and DIP involvement
iii. Reiters (can’t see, can’t pee, can’t dance w/me) likes LE
iv. SLE-no morning stiffness, no erosions
2. OA – loss of cartilage with extra bone formation - monoarticular
a. Pain with activity, wt bearing joints
b. Bone enlargement and crepitus on PE
c. Hand involvement typically has family history
d. Not B/L or symmetric
3. Populations with poly disease
a. Young female
i. Gonococcal, parvoviral, rubella arthritis, SLE
b. Young male
i. AS, Reiter’s, HIV
c. Elderly
i. OA, CPPD
d. Middle aged female
i. RA, OA of fingers
e. Middle aged male
i. Gout
f. African Americans
i. SLE, Sarcoid, Sickle cell
g. Caucasian
i. AS

Pages 157 – 165 in Primer on the Rheumatic Diseases, 12th ed

Lecture 5 - Primary Degenerative Joint Disease
1. Epidemiology
a. The most common joint disorder in the world
b. Predominates in weight bearing joints
i. Spine, hip, knee
ii. Hand too
c. < 50 -  M > F
d. > 50  - F > M
e. Local Factors
i. Excess weight
1. More likely to get DJD
2. More likely to progress
3. Weight loss likely to reduce symptoms
ii. Injury/Occupation
1. Ligament injuries lead to DJD
2. Sports
a. Running, soccer, football
3. Occupation
a. Farmer, jackhammer operator, miner, cotton mill worker
iii. Developmental deformities
1. Genu varum or valgum, congenital hip dislocation, slipped epiphysis, Legg Calve Perthes disease, acetabular dysplasia
f. Systemic Factors
i. Sex hormones
1. Women on estrogen less likely to have DJD
ii. Genetic susceptibility
1. Heritability in 65% of cases
2. It’s a multigenic trait
iii. Nutrition
1. Low vit D and vit C increase risk of DJD

2. Metabolic and endocrine disorders
a. Ochronosis, hemochromatosis
2. Pathology
a. Normal articular surface of synovial joints consists of hyaline cartilage, composed of cells (ie, chondrocytes), surrounded by an extracellular matrix that includes various macromolecules, most importantly proteoglycans (aggrecan) and collagen (type II, IX, XI)
b. Phase 1: edema and microcracks
i. Edema of the extracellular matrix in the intermediate layer
ii. Cartilage is not smooth
iii. Microcracks appear
iv. Focal loss of chondrocytes/areas of chondrocyte proliferation
c. Phase 2: fissuring and pitting
i. Microcracks deepen
ii. Clefts form in subchondral bone cartilage
iii. Chondrocytes appear around the clefts

d. Phase 3: erosion
i. Fissures meet and fragments of cartilage detach
ii. Loose bodies and bare subchondral bone (joint space narrowing)
iii. Subchondral microcysts form
iv. Fragments cause synovial inflammation
v. Subchondral bone sclerosis
vi. Osteophytes
3. Pathogenesis
a. Chondrocytes
i. Synthesize collagens, proteoglycans, proteinases
ii. In DJD, chondrocytes fail to do this
1. More type I and III collagen is produced
2. As well as shorter proteoglycans
b. Exacerbated by synovial inflammation
i. Synovium phagocytize cartilage fragment
ii. Releases matrix metalloproteinases and cytokines (interleukin 1 IL-1 & TNF ά)
4. Clinical features
a. General symptoms
i. Joint pain
ii. Tenderness
iii. < ROM
iv. Crepitus
v. ( effusion
b. Symptoms
i. Patient is usually overweight
ii. Middle-aged or >
iii. Has pain/stiffness in the affected joint
1. Morning stiffness < 30 minutes (gel phenomenon)
2. Pain affected by weather
3. Foraminal/spinal canal osteophytes may cause radiculopathy
iv. Patients complain of instability/buckling of affected joints
v. X-ray changes may not correlate to symptoms
5. Pain generators
a. Periostitis
b. Subchondral microfractures
c. Mechanical irritation of synovium by osteophytes
d. Muscle spasms
e. Bone angina
i. < blood flow, >intraosseous pressure
f. Synovial imflammation
i. Prostaglandins, leukotrienes, cytokines
6. Symptoms - Pain
a. onset is gradual or insidious
b. mild to moderate (VAS)
c. worse with joint usage
d. decreased with rest
e. relieved with aspirin/ibuprofen early in the disease
f. at rest or during the night suggests severe disease
7. McGill Pain Questionnaire
a. http://www.med.umich.edu/obgyn/repro-endo/Lebovicresearch/PainSurvey.pdf
i. Note: A strong relationship has been shown between psychological factors and pain reporting in pts with OA
8. Signs
a. Bony enlargement
b. Tenderness at joint margins
i. Warmth, swelling
c. Decreased ROM
d. Joint deformity – like varus and valgus

e. Joint hypermobility
f. Abnormal joint proprioception
g. May have joint locking
9. Radiographic findings
a. Marginal osteophytes
b. Asymmetrical joint narrowing
i. Subluxation
c. Subchondral sclerosis
d. Subchondral cysts
e. Asymmetrical distribution
f. MRI for meniscal, ligamentous problems, cartilage assessment
10. Lab – Routine testing is normal
11. Differential diagnosis
a. Rheumatoid arthritis (when inflammation is present)
b. Systemic disease with secondary DJD 
i. Acromegaly, Ochronosis, CPPD
c. Avascular necrosis – Hip, knee
12. Treatment
a. Avoid stress/strain on the joint
b. Lose weight if applicable
c. Intra-articular steroids
i. Triamcinolone hexacetonide is currently the least water-soluble and longest-acting preparation available
d. Hyaluronic acid (viscosupplementation compounds)
e. Surgery

Lecture 5 RA

1. Rheumatoid Arthritis
a. Inflammatory disease affecting synovial joints predominately
i. Hyperplasia of synovial fibroblasts
1. Severity is varied
b. Peak age is 30-50
c. ~1% of population is affected with 2.5x higher risk in women
d. May be genetically predisposed (tends to run in families)
i. More common in Native Americans
2. Pathophysiology
a. Biopsy shows synovial lining hyperplasia, lymphocytic infiltration and neoangiogenesis
i. Earliest change – vascular
ii. Inflammatory stage – congestion, edema, fibrin exudation, mild hyperplasia of superficial lining
iii. Cellular infiltration – lymphocytes and macrophages. May aggregate
b. Pannus – synovial membrane that extends to cartilage and bone.  Invades and destroys
3. Extra-articular
a. Rheumatoid nodules – granulomatous with fibrinoid necrosis seen at pressure points
i. Round/oval, firm, non-tender
ii. Elbows, knees, Achilles tendon
iii. Lungs, spleen, myocardium, heart valves
b. Tenosynovitis
c. Pleurisy and pericarditis/ diffuse interstitial pulmonary fibrosis
4. Etiology
a. Aberrant immune response in a genetically predisposed patient
b. HLA-DRB1 (a MHC)
c. Smoking – risk factor
d. Maybe infectious (ex. Lyme, rubella, etc.)
e. Probably autoantigen (autoimmune) with synovium being T-cell target
f. Cytokines produced by immune system perpetuate synovial inflammation
i. TNF-ά and IL-1β are the top of the cascade of inflammatory cytokines
5. Rheumatoid factors
a. Autoantibodies for IgG
b. Extra-articular manifestations are only in RF(+) people

c. RF(+) also in chronic infection, transplants, chronic inflammatory disease
d. Deposition into tissue of immune complexes containing RFs likely activates cascade of inflammatory change in rheumatoid synovium and vasculitis
6. Pathogenesis
a. Synovium hyperplasia evades regulation like a malignant transformation. Avoids apoptosis
i. Oxidative metabolism in inflamed areas ( free radicals ( mutates p53 tumor suppressor gene ( unchecked synovial hyperplasia
b. Cytokines affect chondrocytes by decreasing collagen and proteoglycan synthesis and increasing collagenase, degrading collagen and proteoglycans of cartilage
c. Pannus has cells that differentiate into osteoclasts
d. Some T-cell correlation between RA and cardiovascular complications
7. Pathology – pannus
a. Chronic inflammation with lymphocytes and plasma cells (blue areas) beneath the nodular proliferations. 
b. http://www-medlib.med.utah.edu/WebPath/BONEHTML/BONE043.html
8. Pathology – nodule
a. Note the central area of fibrinoid necrosis surrounded by pallisading epithelioid macrophages and other mononuclear cells. 
b. http://www-medlib.med.utah.edu/WebPath/BONEHTML/BONE045.html
9. Classification criteria
i. Morning stiffness > 1 hour
ii. Soft tissue swelling, > 3 joints
iii. Soft tissue swelling, wrist, MCP, PIP
iv. Symmetrical swelling
v. Subcutaneous nodules
vi. Serum RF
vii. Radiographic changes of RA
b. The first 4 must be present > 6 weeks
c. 2-5 must be seen by a physician
d. 4 of 7 must be present for + diagnosis
10. Physical presentation
a. http://www-medlib.med.utah.edu/WebPath/BONEHTML/BONE043.html
b. nodules
i. May be external or internal (lungs or other viscera)
ii. http://www-medlib.med.utah.edu/WebPath/BONEHTML/BONE043.html
11. Signs/symptoms
a. Morning stiffness, usually > 2 hrs
b. Joint swelling
c. General malaise, chronic fatigue
d. Anemia
12. Laboratory
a. ESR and CRP to monitor the level of inflammation
b. RF (+85%)
c. You may see in advanced disease
i. Hypergammaglobulinemia
ii. Thrombocytosis
iii. Eosinophilia
iv. Normochromic, normocytic anemia
13. Imaging
a. X-ray changes require months or years of disease activity
b. Marginal erosions
c. Soft tissue swelling
d. Periarticular osteoporosis
14. Extra-articular involvement
a. Skin nodules in 50%
b. Eyes – keratorconjunctivitis sicca
c. Lungs – basilar fibrosis
d. Neurologic – 
15. Treatment

a. Non-pharmacologic treatment of rheumatic diseases 
i. Strategies to improve strength and stamina 
ii. Strategies to improve activities of daily living (ADL), function and quality of life 
iii. Strategies to prevent/lessen disability 
iv. Practical problems 
1. Chronic Neck Pain 
2. Episodes of Acute Low Back Pain 
3. Physical Therapy for Shoulder Pain 
4. Maintaining Fitness in a Patient with RA 
5. Arthritis and Driving 
b. Medical treatment

i. NSAIDs
ii. Glucocorticoids –fast
iii. DMARDs – slow
1. Methotrexate
iv. Co-morbidities
1. Osteoporosis
2. Heart
a. Coronary artery disease
3. Lungs
a. Fibrosis, nodules & infection
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