2242 of range of motion. Both require aggressive prophylaxis against

bleeding. Radiosynovectomy with either yttrium 90 silicate or phosphorus 31 colloid has been effective and may be attempted when
surgical synovectomy is not practical. Total joint replacement is
indicated for severe joint destruction and incapacitating pain.

PART 15
Immune-Mediated, Inflammatory, and Rheumatologic Disorders

ARTHROPATHIES ASSOCIATED WITH HEMOGLOBINOPATHIES
Sickle Cell Disease Sickle cell disease (Chap. 127) is associated with
several musculoskeletal abnormalities (Table 397-1). Children under
the age of 5 years may develop diffuse swelling, tenderness, and warmth
of the hands and feet lasting 1–3 weeks. This condition, referred to as
sickle cell dactylitis or hand-foot syndrome, has also been observed in
sickle cell thalassemia. Dactylitis is believed to result from infarction
of the bone marrow and cortical bone leading to periostitis and soft
tissue swelling. Radiographs show periosteal elevation, subperiosteal
new-bone formation, and areas of radiolucency and increased density
involving the metacarpals, metatarsals, and proximal phalanges. These
bone changes disappear after several months. The syndrome leaves little
or no residual damage. Because hematopoiesis ceases in the small bones
of the hands and feet with age, the syndrome is rarely seen after age 5.
Sickle cell crisis is associated with periarticular pain and occasionally with joint effusions. The joint and periarticular area are warm and
tender. Knees and elbows are most often affected, but other joints can
be involved. Joint effusions are usually noninflammatory. Acute synovial infarction can cause a sterile effusion with high neutrophil counts
in synovial fluid. Synovial biopsies have shown mild lining-cell proliferation and microvascular thrombosis with infarctions. Scintigraphic
studies have shown decreased marrow uptake adjacent to the involved
joint. The treatment for sickle cell crisis is detailed in Chap. 127.
Patients with sickle cell disease seem predisposed to osteomyelitis, which commonly involves the long tubular bones (Chap. 158);
Salmonella is a particularly common cause (Chap. 190). Radiographs
of the involved site initially show periosteal elevation, with subsequent
disruption of the cortex. Treatment of the infection results in healing of the bone lesion. In addition, sickle cell disease is associated
with bone infarction resulting from vaso-occlusion secondary to the
sickling of red cells. Bone infarction also occurs in hemoglobin sickle
cell disease and sickle cell thalassemia (Chap. 127). The bone pain in
sickle cell crisis is due to infarction of bone and bone marrow. In children, infarction of the epiphyseal growth plate interferes with normal
growth of the affected extremity. Radiographically, infarction of the
bone cortex results in periosteal elevation and irregular thickening of
the bone cortex. Infarction in the bone marrow leads to lysis, fibrosis,
and new bone formation. Clinical distinction between osteomyelitis
and bone infarctions can be difficult; imaging can be helpful.
Avascular necrosis of the head of the femur occurs in ~5% of
patients. It also occurs in the humeral head and less commonly in the
distal femur, tibial condyles, distal radius, vertebral bodies, and other
juxtaarticular sites. Irregularity of the femoral head and other articular
surfaces often results in degenerative joint disease. Radiography of
the affected joint may show patchy radiolucency and density followed
by flattening of the bone. MRI is a sensitive technique for detecting
early avascular necrosis as well as bone infarction elsewhere. Total hip
replacement and placement of prostheses in other joints may improve
function and relieve joint pain in these patients.
Septic arthritis is occasionally encountered in sickle cell disease
(Chap. 157). Multiple joints may be infected. Joint infection may
result from bacteremia due to splenic dysfunction or from contiguous

osteomyelitis. The more common microorganisms include Staphylococcus
aureus, Streptococcus, and Salmonella. Salmonella does not cause septic
arthritis as frequently as it causes osteomyelitis. Acute gouty arthritis is uncommon in sickle cell disease, even though 40% of patients
are hyperuricemic. However, it may occur in patients generally not
expected to get gout (young patients, female patients).  Hyperuricemia
is due to overproduction of uric acid secondary to increased red cell
turnover as well as suboptimal renal excretion. Attacks may be polyarticular, and diagnostic arthrocentesis should be performed to distinguish infection from gout or synovial infarction.
The bone marrow hyperplasia in sickle cell disease results in widening of the medullary cavities, thinning of the cortices, and coarse trabeculations and central cupping of the vertebral bodies. These changes
are also seen to a lesser degree in hemoglobin sickle cell disease and
sickle cell thalassemia. In normal individuals red marrow is located
mostly in the axial skeleton, but in sickle cell disease red marrow is
found in the bones of the extremities and even in the tarsal and carpal
bones. Vertebral compression may lead to dorsal kyphosis, and softening of the bone in the acetabulum may result in protrusio acetabuli.
Thalassemia A congenital disorder of hemoglobin synthesis, β thalassemia is characterized by impaired production of β chains (Chap. 127).
Bone and joint abnormalities occur in β thalassemia, being most
common in the major and intermedia groups. In one study, ~50% of
patients with β thalassemia had evidence of symmetric ankle arthropathy characterized by a dull aching pain that was aggravated by weight
bearing. The onset came most often in the second or third decade of
life. The degree of ankle pain in these patients varied. Some patients
experienced self-limited ankle pain that occurred only after strenuous
physical activity and lasted several days or weeks. Other patients had
chronic ankle pain that became worse with walking. Symptoms eventually abated in a few patients. Compression of the ankle, calcaneus, or
forefoot was painful in some patients. Synovial fluid from two patients
was noninflammatory. Radiographs of the ankle showed osteopenia,
widened medullary spaces, thin cortices, and coarse trabeculations—
findings that are largely the result of bone marrow expansion. The
joint space was preserved. Specimens of bone from three patients
revealed osteomalacia, osteopenia, and microfractures. Increased
numbers of osteoblasts as well as increased foci of bone resorption
were present on the bone surface. Iron staining was found in the
bone trabeculae, in osteoid, and in the cement line. Synovium showed
hyperplasia of lining cells, which contained deposits of hemosiderin.
This arthropathy was considered to be related to the underlying bone
pathology. The role of iron overload or abnormal bone metabolism in
the pathogenesis of this arthropathy is not known. The arthropathy
was treated with analgesics and splints. Patients also received transfusions to decrease hematopoiesis and bone marrow expansion.
In patients with β-thalassemia major and β-thalassemia intermedia,
other joints are also involved, including the knees, hips, and shoulders.
Acquired hemochromatosis with arthropathy has been described in a
patient with thalassemia. Gouty arthritis and septic arthritis can occur.
Avascular necrosis is not a feature of thalassemia because there is no
sickling of red cells leading to thrombosis and infarction.
β-Thalassemia minor (also known as β-thalassemia trait) is likewise
associated with joint manifestations. Chronic seronegative oligoarthritis affecting predominantly ankles, wrists, and elbows has been
described; the affected patients had mild persistent synovitis without
large effusions or joint erosions.   Recurrent episodes of acute asymmetric arthritis have also been reported; episodes last <1 week and
may affect the knees, ankles, shoulders, elbows, wrists, and metacarpal phalangeal joints. The mechanism underlying this arthropathy is
unknown. Treatment with NSAIDs is not particularly effective.

TABLE 397-1 Musculoskeletal Abnormalities in Sickle Cell Disease
Sickle Cell Dactylitis
Joint effusions in sickle cell crises
Osteomyelitis
Infarction of bone
Infarction of bone marrow

HPIM19_Part15_p2103-p2250.indd 2242

Avascular Necrosis
Bone changes secondary to marrow
hyperplasia
Septic arthritis
Gouty arthritis

MUSCULOSKELETAL DISORDERS ASSOCIATED WITH HYPERLIPIDEMIA
(See also Chap. 421) Musculoskeletal or cutaneous manifestations
may be the first clinical indication of a specific hereditary disorder of
lipoprotein metabolism. Patients with familial hypercholesterolemia
(previously referred to as type II hyperlipoproteinemia) may have
recurrent migratory polyarthritis involving the knees and other large
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