and disability, then at least for knee and hip OA, total joint arthroplasty is indicated.

Cartilage Regeneration Chondrocyte transplantation has not been
found to be efficacious in OA, perhaps because OA includes pathology of joint mechanics, which is not corrected by chondrocyte
transplants. Similarly, abrasion arthroplasty (chondroplasty) has not
been well studied for efficacy in OA, but it produces fibrocartilage in
place of damaged hyaline cartilage. Both of these surgical attempts
to regenerate and reconstitute articular cartilage may be more likely
to be efficacious early in disease when joint malalignment and many
of the other noncartilage abnormalities that characterize OA have
not yet developed.
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Gout and Other Crystal-Associated
Arthropathies
H. Ralph Schumacher, Lan X. Chen

The use of polarizing light microscopy during synovial fluid analysis
in 1961 by McCarty and Hollander and the subsequent application
of other crystallographic techniques, such as electron microscopy,
energy-dispersive elemental analysis, and x-ray diffraction, have
allowed investigators to identify the roles of different microcrystals,
including monosodium urate (MSU), calcium pyrophosphate (CPP),
calcium apatite (apatite), and calcium oxalate (CaOx), in inducing

HPIM19_Part15_p2103-p2250.indd 2233

Acute mono- or polyarthritis
Bursitis
Tendinitis
Enthesitis
Tophaceous deposits

Destructive arthropathies
Chronic inflammatory arthritis
Spinal arthritis
Peculiar type of osteoarthritis
Carpal tunnel syndrome

acute or chronic arthritis or periarthritis. The clinical events that result
from deposition of MSU, CPP, apatite, and CaOx have many similarities but also have important differences. Because of often similar clinical presentations, the need to perform synovial fluid analysis to distinguish the type of crystal involved must be emphasized. Polarized light
microscopy alone can identify most typical crystals; apatite, however,
is an exception. Aspiration and analysis of effusions are also important
to assess the possibility of infection. Apart from the identification of
specific microcrystalline materials or organisms, synovial fluid characteristics in crystal-associated diseases are nonspecific, and synovial
fluid can be inflammatory or noninflammatory. Without crystal identification, these diseases can be confused with rheumatoid or other
types of arthritis. A list of possible musculoskeletal manifestations of
crystal-associated arthritis is shown in Table 395-1.

GOUT
Gout is a metabolic disease that most often affects middle-aged to elderly
men and postmenopausal women. It results from an increased body
pool of urate with hyperuricemia. It typically is characterized by episodic
acute arthritis or chronic arthritis caused by deposition of MSU crystals
in joints and connective tissue tophi and the risk for deposition in kidney interstitium or uric acid nephrolithiasis (Chap. 431e).
ACUTE AND CHRONIC ARTHRITIS
Acute arthritis is the most common early clinical manifestation of
gout. Usually, only one joint is affected initially, but polyarticular
acute gout can occur in subsequent episodes. The metatarsophalangeal joint of the first toe often is involved, but tarsal joints, ankles, and
knees also are affected commonly. Especially in elderly patients or in
advanced disease, finger joints may be involved. Inflamed Heberden’s
or Bouchard’s nodes may be a first manifestation of gouty arthritis.
The first episode of acute gouty arthritis frequently begins at night with
dramatic joint pain and swelling. Joints rapidly become warm, red, and
tender, with a clinical appearance that often mimics that of cellulitis.
Early attacks tend to subside spontaneously within 3–10 days, and
most patients have intervals of varying length with no residual symptoms until the next episode. Several events may precipitate acute gouty
arthritis: dietary excess, trauma, surgery, excessive ethanol ingestion,
hypouricemic therapy, and serious medical illnesses such as myocardial infarction and stroke.
After many acute mono- or oligoarticular attacks, a proportion of
gouty patients may present with a chronic nonsymmetric synovitis,
causing potential confusion with rheumatoid arthritis (Chap. 380).
Less commonly, chronic gouty arthritis will be the only manifestation, and, more rarely, the disease will manifest only as periarticular
tophaceous deposits in the absence of synovitis. Women represent
only 5–20% of all patients with gout. Most women with gouty arthritis
are postmenopausal and elderly, have osteoarthritis and arterial hypertension that causes mild renal insufficiency, and usually are receiving
diuretics. Premenopausal gout is rare. Kindreds of precocious gout
in young females caused by decreased renal urate clearance and renal
insufficiency have been described.
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SURGERY
For knee OA, several operations are available. Arthroscopic debridement and lavage have diminished in popularity after randomized
trials evaluating this operation have showed that its efficacy is no
greater than that of sham surgery or no treatment for relief of pain
or disability. Even mechanical symptoms such as buckling, which
are extremely common in patients with knee OA, do not respond to
arthroscopic debridement. Although arthroscopic meniscectomy is
indicated for acute meniscal tears in which symptoms such as locking and acute pain are clearly related temporally to a knee injury
that produced the tear, recent trials show that doing a partial meniscectomy in persons with OA and a symptomatic meniscal tear does
not relieve knee pain or improve function.
For patients with knee OA isolated to the medial compartment,
operations to realign the knee to lessen medial loading can relieve
pain. These include a high tibial osteotomy, in which the tibia is
broken just below the tibial plateau and realigned so as to load the
lateral, nondiseased compartment, or a unicompartmental replacement with realignment. Each surgery may provide the patient with
years of pain relief before a total knee replacement is required.
Ultimately, when the patient with knee or hip OA has failed
medical treatment modalities and remains in pain, with limitations
of physical function that compromise the quality of life, the patient
should be referred for total knee or hip arthroplasty. These are
highly efficacious operations that relieve pain and improve function in the vast majority of patients, although rates of success are
higher for hip than knee replacement. Currently failure rates for
both are ~1% per year, although these rates are higher in obese
patients. The chance of surgical success is greater in centers where
at least 25 such operations are performed yearly or with surgeons
who perform multiple operations annually. The timing of knee or
hip replacement is critical. If the patient suffers for many years until
their functional status has declined substantially, with considerable
muscle weakness, postoperative functional status may not improve
to a level achieved by others who underwent operation earlier in
their disease course.
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Table 395-1 M
 usculoskeletal Manifestations of Crystal-Induced
Arthritis

Laboratory Diagnosis Even if the clinical appearance strongly suggests gout, the presumptive diagnosis ideally should be confirmed by
needle aspiration of acutely or chronically involved joints or tophaceous deposits. Acute septic arthritis, several of the other crystallineassociated arthropathies, palindromic rheumatism, and psoriatic
arthritis may present with similar clinical features. During acute gouty
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