Crystal-Induced Arthropathy

I. Gout- most common crystalline diseases. Most often affects middle aged men and post-menopausal women
a. Characterized by:

i. Increase in the serum concentration of uric acid (Hyperuricemia); greater then 7mg/dl
1. Hyperuricemia occurs in 5% to 10% of asymptomatic adult Americans
ii. Recurrent attacks of inflammatory arthritis due to deposition of monosodium urate crystals in the joints and tissues; demonstrable in synovial fluid leukocytes
iii. Symptoms of the disease present maximally within 12-24 hours
1. Peak incidence in the fifth decade; men > women; blacks > whites
iv. Most common joints: large toe(podagra)/first MTP joint (75%) > ankle; tarsal area; knee > hand; wrist (doesn’t affect shoulder or hips)
v. Deposition of aggregates of monosodium urate monohydrate crystals (tophi) chiefly in and around joints and in soft tissues- affects- ears, extensor tendons, finger tips
vi. Renal impairement- gouty nephropathy- urate crystals deposit into kidney tissue uric acid urolithiasis- kidney stores made of urate crystals
b. Risk factors-

i. Renal disease- decreased excretion of uric acid (comes from breakdown of purines; from meats)
ii. Malignancy-Cell lysis secretes uric acid; chemotherapy
iii. Alcohol intake
iv. Obesity-
v. Hypertension
vi. Vascular disease
vii. Hypercalcemia
viii. Endocrine disease
ix. Minor trauma/illness
x. Medications- diuretics
xi. Genetic/family history
c. Pathophysiology:

i. Uric acid is physiologic end product of human purine metabolism- sources are the ingestion of dietary purine-containing foods and endogenous synthesis of purine nucleotides
1. Dietary excess- anchovies, sardines, kidney-liver, meat extracts, sweet bread, legumes
ii. Primary gout- due to under excretion, excessive production or rapid changes in uric acid level
iii. Secondary gout- due to above listed risk factors-patient on chemo
d. Signs and symptoms of Crystal Induced Arthropathies

i. Acute Monoarticular or polyarticular arthritis
ii. Severe pain, swelling, redness, decreased motion and warmth in affected joint and soft tissue
iii. PE- exquisite tenderness
iv. Joint desquamation 1 or 2 days after acute attack
v. Attack may be isolated or recur
e. Treatment: Treatment specifically addresses 3 clinical entities: (1) acute gout, (2) the period that occurs for 2-3 months after an acute attack, or (3) long term management of chronic Hyperuricemia
i. Acute, untreated attacks last for 2-21 days
ii. Recurrent attacks last longer and recur more frequently with each occurrence
iii. Acute attack- NSAIDs (indomethacin)- 1st line- at full dose for 2-5 days, than ½ after controlled 
1. May also give colchine, intra-articular or systemic steroids
a. Anti-gout drug that decreases deposition of urate crystals
iv. Hypouricemic agents (allopurinol or probenicid)
1. Contraindicated in acute gouty attack. May precipitate a worsened attack by decreasing uric acid level too quickly
v. Months after an acute attack- patients with resolution of acute agony gouty attack are susceptible to a recurrence in same joint for the next 2-3 months, a period known as the intercritical period- give prophylaxis (colchicine and low-dose NSAID
vi. Chronic treatment- for recurrent attacks or evidence of tophi or renal disease
1. Patient is tested for uric acid excretion via 24-hour urine specimen to be a: undersecretor-probenacid, alkaline urine/fluid/ overproducer- allopurinol
vii. Underexcretor: uricosurics- probenicid, sulfinpyrazone; urinary alkalinization, increase fluids
viii. Overproducer: allopurinol (interferes with uric acid metabolism)
1. Goal: urate level below 7; avoid dietary risk factors
ix. Uric acid nephropathy can be treated with vigorous hydration, diuretics, and alkalinization of urine; prevention is often possible if patients at risk are kept well hydrated
II. Arthritis associated with calcium crystals

a. Most commonly PSEUDOGOUT (calcium pyrophosphate dehydrate crystals)
b. Characterized by:

i. Radiological appearance of calcified cartilage (chondrocalcinosis)
ii. Inflammatory reaction to the deposition of calcium pyrophosphate crystals in the joints and tissues- calcium crystals in fibrocartilage, ligaments, joint capsules and hyaline cartilage
iii. Most common: knee>wrist>metacarpals; shoulder; elbow; ankle> hip; tarsal joints
1. Typically involves larger joints then gout
c. Risk factors:

i. Hypercalcemia 
ii. Hemochromatosis
iii. Thyroid disease
iv. Hypophosphatemia
v. Hypomagnesemia
vi. Minor trauma/illness
d. Pathophysiology:

i. Chondrocytes in all hyaline articular cartilage and fibrocartilages secrete inorganic pyrophosphate and this is suspected to diffuse into the surrounding synovial fluid and under certain conditions precipitate as its calcium salt. Unlike gout, the pyrophosphate levels are normal in patients with this disease.
e. Treatment of Pseudogout

i. Acute attacks may be treated with thorough aspiration of the joint, followed by injection of corticosteroids. NSAIDs in large doses are usually effective. The response to oral colchicine is unpredictable, but IV colchicines dramatically suppresses inflammatory symptoms
f. Diagnosis of Crystal Induced Arthropathies

i. 1. Joint arthrocentesis and aspiration of joint fluid for analysis- examine aspirants for crystals, gram stain/cultures, leukocytes and differential
1. Gout= 20,000-100,000 WBC- negative byrefringent needle shaped crystals
2. Pseudogout= up to 50,000 WBC- positively byrefringent, rhomboid shaped
ii. 2. CBC- leukocytosis; both diseases have absence of bacteria in joint fluid
iii. ESR- elevated
iv. Chemistry panel- assess for renal impairement and electrolyte abnormalities
v. Hyperuricemia may be present but is not diagnostic
1. 24 hour urine uric acid to determine if overproducer vs. underexcretor (chronic disease, gout- recurrence, renal disease, tophi)
g. X-rays: evaluate for presence of effusion, joint space narrowing, osteomyelitis, fractures or foreign body
i. Acute gout: soft tissue swelling; normal mineralization and joint space
ii. Chronic gout: calcified tophi; asymmetric bony erosions; overhanging edges; bony shaft tapering
iii. Pseudogout: calcification of cartilage tendons and ligaments
h. Differential Diagnosis: infectious arthritis, trauma, osteoarthritis, rheumatoid arthritis, SLE, osteomyelitis, aseptic/avascular necrosis
III. Septic Arthritis- 
a. Signs and Symptoms

i. Has an abrupt onset similar to gout and pseudogout
ii. Single painful, swollen, warm joint
iii. Polyarticular involvement
iv. Limited range of motion
v. Joint effusion
vi. Fever and sepsis
vii. Separate source of infection (skin)-50%
b. Risk Factors

i. Extremes of age
ii. IV drug abuse
iii. Endocarditis
iv. Immunosuppression
v. Repeated joint injection
vi. Preexisting joint diseases
vii. Joint trauma or prosthesis
c. Etiology: no bacterial pathogen in 10-20%
i. Pathogens can be introduced into any joint by: Hematogenous spread, invasive procedures, direct inoculation and infection. An acute inflammatory process results in WBC migration into joint with synovial hyperplasia, cartilage destruction, and formation of a purulent effusion (cloudy fluid, maybe crystals, high white blood cells)
1. Most common joints affected: #1 knee, #2 hip
ii. Most common organisms:

1. Staphylococcus aureus in adults, hip infections (80%), patients with rheumatoid arthritis or diabetes- gram + cocci in clusters
2. Neisseria gonorrhea (GC)- young, healthy sexually active adults
3. Other common pathogens: group A beta-hemolytic, B, C, and G streptococci
4. Gram negative rods (e.g. H. Influenzae, E.coli)- more common in infancy or old age, post-op, immunosuppressed, or IVDA
5. Anaerobes: diabetes, prosthetic joints
6. Mycobacterial and fungal etiologies: atypical (HIV); more indolent course
iii. Gonococcal joint infection develops in 1-3% of untreated gonorrheas and is typically Monoarticular but may be Polyarticular. This condition may be associated with migratory arthritis, tenosynovitis and dermatitis- painless maculopapular lesions on trunk, arm, and legs
1. Knee, wrist, elbow, and ankle
d. Diagnosis

i. Arthrocentesis- perform joint aspiration in any suspected case of joint infection and send fluid for protein, glucose, cell count, gram stain, and culture
1. Intraarticular lidocaine reduces the sensitivity of subsequent cultures; immediate emptying of aspirated sample into a blood culture flask increases the yield
2. Arthrocentesis contraindicated with cellulitis or any other overlying skin infection
ii. Typical finding

1. A turbid, purulent, or serosanguinous fluid
2. Leukocytosis (50,000-150,000/mm3) with a polymorphonuclear predominance (neutrophils) (>75%)
a. Appearance of crystals does not rule out joint infection
3. Often depressed glucose and an elevated protein level
4. Gram stain and culture
iii. Blood work- non-specific serum leukocytosis, left shift, ESR elevation, may have + blood culture
1. Culture any infection potential infection focus
2. Pharynx, cervix, anus, urine
iv. Urinalysis and culture can reveal a urologic source for the pathogen (E.coli)
v. X-ray of joint to assess effusion, baseline status, contiguous osteomyelitis, fractures, foreign body
1. CT or MRI are more sensitive than X-ray
e. Differential diagnosis: viral arthritis, gout or pseudogout, Lyme disease, osteomyelitis, trauma
f. Treatment:
i. Joint aspiration is the most important first test- do quickly
ii. Start empiric antibiotics with staphylococcal, streptococcal and gram negative coverage
1. Nafcillin and gentamycin or Ceftriaxone
2. If suspecting GC use: ceftriaxone
3. Intraarticular antibiotics are contraindicated- give IV
iii. Duration of treatment recommended is: 2-4 weeks
iv. Early orthopedic consultation to evaluate eligibility for surgical drainage
v. Pain control: narcotics (morphine); moderately flexed knee in position (prevents stiffness)
