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damage. Patients may experience sudden joint pain from intraarticular
fractures of osteophytes or condyles.
Neuropathic arthritis is encountered most often in patients with
diabetes mellitus, with an incidence of ~0.5%. The onset of disease
usually comes at an age of ≥50 years in a patient who has had diabetes
for several years, but exceptions occur. The tarsal and tarsometatarsal
joints are most often affected, with the metatarsophalangeal and talotibial joints next most commonly involved. The knees and spine are
occasionally involved. Patients often attribute the onset of foot pain to
antecedent trauma such as twisting of the foot. Neuropathic changes
may develop rapidly after a foot fracture or dislocation. The foot and
ankle are often swollen. Downward collapse of the tarsal bones leads to
convexity of the sole, referred to as a “rocker foot.” Large osteophytes
may protrude from the top of the foot. Calluses frequently form over
the metatarsal heads and may lead to infected ulcers and osteomyelitis.
The value of protective inserts and orthotics, as well as regular foot
examination, cannot be overstated. Radiographs may show resorption
and tapering of the distal metatarsal bones. The term Lisfranc fracturedislocation is sometimes used to describe the destructive changes at the
tarsometatarsal joints.

Immune-Mediated, Inflammatory, and Rheumatologic Disorders

Diagnosis
The diagnosis of neuropathic arthritis is based on the clinical features
and characteristic radiographic findings in a patient with underlying
sensory neuropathy. The differential diagnosis of neuropathic arthritis
depends upon the severity of the process and includes osteomyelitis,
avascular necrosis, advanced osteoarthritis, stress fractures, and calcium pyrophosphate deposition disease. Radiographs in neuropathic
arthritis initially show changes of osteoarthritis with joint space
narrowing, subchondral bone sclerosis, osteophytes, and joint effusions; marked destructive and hypertrophic changes follow later.
The radiographic findings of neuropathic arthritis may be difficult to
differentiate from those of osteomyelitis, especially in the diabetic foot.
The joint margins in a neuropathic joint tend to be distinct, while in
osteomyelitis they are blurred. Imaging studies may be helpful, but
cultures of tissue from the joint are often required to exclude osteomyelitis. MRI and bone scans using indium 111–labeled white blood cells
or indium 111–labeled immunoglobulin G, which will show increased
uptake in osteomyelitis but not in a neuropathic joint, may be useful. A technetium bone scan will not distinguish osteomyelitis from
neuropathic arthritis, as increased uptake is observed in both. The
joint fluid in neuropathic arthritis is noninflammatory; may be xanthochromic or even bloody; and may contain fragments of synovium,
cartilage, and bone. The finding of calcium pyrophosphate dihydrate
crystals supports the diagnosis of crystal-associated arthropathy. In
the absence of such crystals, an increased number of leukocytes may
indicate osteomyelitis.
TREATMENT	

Neuropathic Joint Disease

The primary focus of treatment is to stabilize the joint. Treatment of
the underlying disorder, even if successful, does not usually affect
established joint disease. Braces and splints are helpful. Their use
requires close surveillance, because patients may be unable to appreciate pressure from a poorly adjusted brace. In the diabetic patient,
early recognition of Charcot foot and its treatment—prohibition
of weight bearing by the foot for at least 8 weeks—may possibly
prevent severe disease from developing. Fusion of an unstable joint
may improve function and reduce pain, but nonunion is frequent,
especially when immobilization of the joint is inadequate.
HYPERTROPHIC OSTEOARTHROPATHY AND CLUBBING
Hypertrophic osteoarthropathy (HOA) is characterized by clubbing
of digits and, in more advanced stages, by periosteal new-bone formation and synovial effusions. HOA may be primary or familial and
may begin in childhood. Secondary HOA is associated with intrathoracic malignancies, suppurative and some hypoxemic lung diseases,
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Figure 397-2 Clubbing of the fingers. (Reprinted from the Clinical
Slide Collection on the Rheumatic Diseases, © 1991, 1995. Used by permission of the American College of Rheumatology.)
congenital heart disease, and a variety of other disorders. Clubbing
is almost always a feature of HOA but can occur as an isolated manifestation (Fig. 397-2). The presence of clubbing in isolation may be
congenital or represent either an early stage or one element in the
spectrum of HOA. Isolated acquired clubbing has the same clinical
significance as clubbing associated with periostitis.
Pathology and Pathophysiology of Acquired HOA  In HOA, bone changes
in the distal extremities begin as periostitis followed by new bone
formation. At this stage, a radiolucent area may be observed between
the new periosteal bone and the subjacent cortex. As the process progresses, multiple layers of new bone are deposited and become contiguous with the cortex, with consequent cortical thickening. The outer
portion of the bone is laminated in appearance, with an irregular surface. Initially, the process of periosteal new-bone formation involves
the proximal and distal diaphyses of the tibia, fibula, radius, and ulna
and, less frequently, the femur, humerus, metacarpals, metatarsals, and
phalanges. Occasionally, scapulae, clavicles, ribs, and pelvic bones are
also affected. The adjacent interosseous membranes may become ossified. The distribution of bone manifestations is usually bilateral and
symmetric. The soft tissue overlying the distal third of the arms and
legs may be thickened. Proliferation of connective tissue occurs in the
nail bed and volar pad of digits, giving the distal phalanges a clubbed
appearance. Small blood vessels in the clubbed digits are dilated and
have thickened walls. In addition, the number of arteriovenous anastomoses is increased.
Several theories have been suggested for the pathogenesis of HOA,
but many have been disproved or have not explained the condition’s development in all clinical disorders with which it is associated.
Previously proposed neurogenic and humoral theories are no longer
considered likely explanations for HOA. Studies have suggested a role
for platelets in the development of HOA. It has been observed that
megakaryocytes and large platelet particles present in the venous circulation are fragmented in their passage through normal lung. In patients
with cyanotic congenital heart disease and in other disorders associated
with right-to-left shunts, these large platelet particles bypass the lung
and reach the distal extremities, where they can interact with endothelial cells. Platelet–endothelial cell activation in the distal portion of the
extremities may result in the release of platelet-derived growth factor
(PDGF) and other factors leading to the proliferation of connective
tissue and periosteum. Stimulation of fibroblasts by PDGF and transforming growth factor β results in cell growth and collagen synthesis.
Elevated plasma levels of von Willebrand factor antigen have been found
in patients with both primary and secondary forms of HOA, indicating
endothelial activation or damage. Abnormalities of collagen synthesis
have been demonstrated in the involved skin of patients with primary
HOA. Other factors are undoubtedly involved in the pathogenesis of
HOA, and further studies are needed to elucidate this disorder.
Clinical Manifestations Primary or familial HOA, also referred to as
pachydermoperiostitis or Touraine-Solente-Golé syndrome, usually
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