become enlarged as a result of soft tissue proliferation. The fingers are
thickened and have spadelike distal tufts. One-third of patients have a
thickened heel pad. Approximately 25% of patients exhibit Raynaud’s
phenomenon. Carpal tunnel syndrome occurs in about half of patients.
The median nerve is compressed by excess connective tissue in the
carpal tunnel. Patients with acromegaly may develop proximal muscle
weakness, which is thought to be caused by the effect of growth hormone on muscle. Serum muscle enzyme levels and electromyographic
findings are normal. Muscle biopsy specimens contain muscle fibers of
varying size without inflammation.

treatMent

ArthropAthy oF hemochromAtosis

The treatment of hemochromatosis is repeated phlebotomy.
Unfortunately, this treatment has little effect on established arthritis,
which, along with chondrocalcinosis, may progress. Symptom-based
treatment of the arthritis consists of administration of acetaminophen
and nonsteroidal anti-inflammatory drugs (NSAIDs), as tolerated.
Acute pseudogout attacks are treated with high doses of an NSAID or
a short course of glucocorticoids. Hip or knee total joint replacement
has been successful in advanced disease.
HEMOPHILIC arTHrOPaTHY
Hemophilia is a sex-linked recessive genetic disorder characterized by
the absence or deficiency of factor VIII (hemophilia A, or classic hemophilia) or factor IX (hemophilia B, or Christmas disease) (Chap. 141).
Hemophilia A constitutes 85% of cases. Spontaneous hemarthrosis is
a common problem with both types of hemophilia and can lead to a
deforming arthritis. The frequency and severity of hemarthrosis are
related to the degree of clotting factor deficiency. Hemarthrosis is not
common in other disorders of coagulation such as von Willebrand
disease, factor V deficiency, warfarin therapy, or thrombocytopenia.
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arTHrOPaTHY OF HEMOCHrOMaTOSIS
Hemochromatosis is a disorder of iron storage. Absorption of excessive amounts of iron from the intestine leads to iron deposition in
parenchymal cells, which results in impairment of organ function
(Chap. 428). Symptoms of hemochromatosis usually begin between
the ages of 40 and 60 but can appear earlier. Arthropathy, which
occurs in 20–40% of patients, usually begins after the age of 50 and
may be the first clinical feature of hemochromatosis. The arthropathy
is an osteoarthritis-like disorder affecting the small joints of the hands
and later the larger joints, such as knees, ankles, shoulders, and hips.
The second and third metacarpophalangeal joints of both hands are
often the first and most prominent joints affected; this clinical picture
may provide an important clue to the possibility of hemochromatosis
because these joints are not predominantly affected by “routine” osteoarthritis. Patients experience some morning stiffness and pain with use
of involved joints. The affected joints are enlarged and mildly tender.
Radiographs show narrowing of the joint space, subchondral sclerosis,
subchondral cysts, and juxtaarticular proliferation of bone. Hooklike
osteophytes are seen in up to 20% of patients; although they are
regarded as a characteristic feature of hemochromatosis, they can also
occur in osteoarthritis and are not disease specific. The synovial fluid
is noninflammatory. The synovium shows mild to moderate proliferation of iron-containing lining cells, fibrosis, and some mononuclear
cell infiltration. In approximately half of patients, there is evidence
of calcium pyrophosphate deposition disease, and some patients late
in the course of disease experience episodes of acute pseudogout
(Chap. 395). An early diagnosis is suggested by high serum transferrin
saturation, which is more sensitive than ferritin elevation.
Iron may damage the articular cartilage in several ways. Iron
catalyzes superoxide-dependent lipid peroxidation, which may play a
role in joint damage. In animal models, ferric iron has been shown to
interfere with collagen formation and increase the release of lysosomal
enzymes from cells in the synovial membrane. Iron inhibits synovial
tissue pyrophosphatase in vitro and therefore may inhibit pyrophosphatase in vivo, resulting in chondrocalcinosis.
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and run. In order of frequency, the joints most commonly affected are
the knees, ankles, elbows, shoulders, and hips. Small joints of the hands
and feet are occasionally involved.
In the initial stage of arthropathy, hemarthrosis produces a warm,
tensely swollen, and painful joint. The patient holds the affected
joint in flexion and guards against any movement. Blood in the joint
remains liquid because of the absence of intrinsic clotting factors and
the absence of tissue thromboplastin in the synovium. The synovial
blood is resorbed over a period of ≥1 week, with the precise interval
depending on the size of the hemarthrosis. Joint function usually
returns to normal or baseline in~2 weeks. Low-grade temperature
elevation may accompany hemarthrosis, but a fever >101°F (38.3°C)
warrants concern about infection.
Recurrent hemarthrosis may result in chronic arthritis. The
involved joints remain swollen, and flexion deformities develop. Joint
motion may be restricted and function severely limited. Restricted
joint motion or laxity with subluxation is a feature of end-stage disease.
Bleeding into muscle and soft tissue also causes musculoskeletal
dysfunction. When bleeding into the iliopsoas muscle occurs, the hip
is held in flexion because of the pain, resulting in a hip flexion contracture. Rotation of the hip is preserved, which distinguishes this problem from hemarthrosis or other causes of hip synovitis. Expansion of
the hematoma may place pressure on the femoral nerve, resulting in
femoral neuropathy. Hemorrhage into a closed compartment space,
such as the calf or the volar compartment in the forearm, can result
in muscle necrosis, neuropathy, and flexion deformities of the ankles,
wrists, and fingers. When bleeding involves periosteum or bone, a
painful pseudotumor forms. These pseudotumors occur distal to the
elbows or knees in children and improve with treatment of hemophilia. Surgical removal is indicated if the pseudotumor continues to
enlarge. In adults, pseudotumors develop in the femur and pelvis and
are usually refractory to treatment. When bleeding occurs in muscle,
cysts may develop within the muscle. Needle aspiration of a cyst is
contraindicated because this procedure can induce further bleeding;
however, if the cyst becomes secondarily infected, drainage may be
necessary (after factor repletion).
Septic arthritis is rare in hemophilia and is difficult to distinguish from acute hemarthrosis on physical examination. If there is
serious suspicion of an infected joint, the joint should be aspirated
immediately, the fluid cultured, and treatment with broad-spectrum
antibiotics administered, with coverage for microorganisms including
Staphylococcus, until culture results become available. Clotting-factor
deficiency should be corrected before arthrocentesis to minimize the
risk of traumatic bleeding.
Radiographs of joints reflect the stage of disease. In early stages,
there is only capsule distention; later, juxtaarticular osteopenia, marginal erosions, and subchondral cysts develop. Late in the disease, the
joint space is narrowed and there is bony overgrowth similar to that
in osteoarthritis.
treatMent

hemArthrosis

The treatment of musculoskeletal bleeding is initiated with the
immediate infusion of factor VIII or IX at the first sign of joint or
muscle hemorrhage. Patients who have developed factor inhibitors
are at elevated risk for joint damage and may benefit from receiving
recombinant activated factor VII or activated prothrombin complex
concentrate. The joint should be rested in a position of forced extension, as tolerated, to avoid contracture. Analgesia should be provided; nonselective NSAIDs, which can diminish platelet function,
should be avoided if possible. Selective cyclooxygenase-2 inhibitors
do not interfere with platelet function, although cardiovascular and
gastrointestinal risks must still be weighed. Synovectomy—open
or arthroscopic—may be attempted in patients with chronic symptomatic synovial proliferation and recurrent hemarthrosis, although
hypertrophied synovium is highly vascular and subject to bleeding.
Both types of synovectomy reduce the number of hemarthroses.
Open surgical synovectomy, however, is associated with some loss
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