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and—in severe cases—subchondral bone. Synovial proliferation
results in the formation of a pannus over the cartilage, and thrombosis
of inflamed synovial vessels develops. Bacterial factors that appear
important in the pathogenesis of infective arthritis include various
surface-associated adhesins in S. aureus that permit adherence to
cartilage and endotoxins that promote chondrocyte-mediated breakdown of cartilage.

PART 8
Infectious Diseases

MICROBIOLOGY
The hematogenous route of infection is the most common route in all
age groups, and nearly every bacterial pathogen is capable of causing
septic arthritis. In infants, group B streptococci, gram-negative enteric
bacilli, and S. aureus are the most common pathogens. Since the
advent of the Haemophilus influenzae vaccine, the predominant causes
among children <5 years of age have been S. aureus, Streptococcus pyogenes (group A Streptococcus), and (in some centers) Kingella kingae.
Among young adults and adolescents, N. gonorrhoeae is the most commonly implicated organism. S. aureus accounts for most nongonococcal isolates in adults of all ages; gram-negative bacilli, pneumococci,
and β-hemolytic streptococci—particularly groups A and B but also
groups C, G, and F—are involved in up to one-third of cases in older
adults, especially those with underlying comorbid illnesses.
Infections after surgical procedures or penetrating injuries are
due most often to S. aureus and occasionally to other gram-positive
bacteria or gram-negative bacilli. Infections with coagulase-negative
staphylococci are unusual except after the implantation of prosthetic
joints or arthroscopy. Anaerobic organisms, often in association with
aerobic or facultative bacteria, are found after human bites and when
decubitus ulcers or intraabdominal abscesses spread into adjacent
joints. Polymicrobial infections complicate traumatic injuries with
extensive contamination. Bites and scratches from cats and other
animals may introduce Pasteurella multocida or Bartonella henselae
into joints either directly or hematogenously, and bites from humans
may introduce Eikenella corrodens or other components of the oral
flora. Penetration of a sharp object through a shoe is associated with
Pseudomonas aeruginosa arthritis in the foot.
NONGONOCOCCAL BACTERIAL ARTHRITIS
Epidemiology Although hematogenous infections with virulent organisms such as S. aureus, H. influenzae, and pyogenic streptococci occur
in healthy persons, there is an underlying host predisposition in many
cases of septic arthritis. Patients with rheumatoid arthritis have the highest incidence of infective arthritis (most often secondary to S. aureus)
because of chronically inflamed joints; glucocorticoid therapy; and
frequent breakdown of rheumatoid nodules, vasculitic ulcers, and skin
overlying deformed joints. Diabetes mellitus, glucocorticoid therapy,
hemodialysis, and malignancy all carry an increased risk of infection with
S. aureus and gram-negative bacilli. Tumor necrosis factor inhibitors
(e.g., etanercept, infliximab), which increasingly are used for the treatment of rheumatoid arthritis, predispose to mycobacterial infections and
possibly to other pyogenic bacterial infections and could be associated
with septic arthritis in this population. Pneumococcal infections complicate alcoholism, deficiencies of humoral immunity, and hemoglobinopathies. Pneumococci, Salmonella species, and H. influenzae cause septic
arthritis in persons infected with HIV. Persons with primary immunoglobulin deficiency are at risk for mycoplasmal arthritis, which results in
permanent joint damage if tetracycline and replacement therapy with IV
immunoglobulin are not administered promptly. IV drug users acquire
staphylococcal and streptococcal infections from their own flora and
acquire pseudomonal and other gram-negative infections from drugs and
injection paraphernalia.
Clinical Manifestations Some 90% of patients present with involvement of a single joint—most commonly the knee; less frequently the
hip; and still less often the shoulder, wrist, or elbow. Small joints of
the hands and feet are more likely to be affected after direct inoculation or a bite. Among IV drug users, infections of the spine, sacroiliac
joints, and sternoclavicular joints (Fig. 157-1) are more common than
infections of the appendicular skeleton. Polyarticular infection is most
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Figure 157-1 Acute septic arthritis of the sternoclavicular joint.
A man in his forties with a history of cirrhosis presented with a new
onset of fever and lower neck pain. He had no history of IV drug
use or previous catheter placement. Jaundice and a painful swollen area over his left sternoclavicular joint were evident on physical
examination. Cultures of blood drawn at admission grew group B
Streptococcus. The patient recovered after treatment with IV penicillin. (Courtesy of Francisco M. Marty, MD, Brigham and Women’s Hospital,
Boston; with permission.)

common among patients with rheumatoid arthritis and may resemble
a flare of the underlying disease.
The usual presentation consists of moderate to severe pain that
is uniform around the joint, effusion, muscle spasm, and decreased
range of motion. Fever in the range of 38.3–38.9°C (101–102°F) and
sometimes higher is common but may not be present, especially in
persons with rheumatoid arthritis, renal or hepatic insufficiency, or
conditions requiring immunosuppressive therapy. The inflamed,
swollen joint is usually evident on examination except in the case of
a deeply situated joint such as the hip, shoulder, or sacroiliac joint.
Cellulitis, bursitis, and acute osteomyelitis, which may produce a
similar clinical picture, should be distinguished from septic arthritis
by their greater range of motion and less-than-circumferential swelling. A focus of extraarticular infection, such as a boil or pneumonia,
should be sought. Peripheral-blood leukocytosis with a left shift and
elevation of the erythrocyte sedimentation rate or C-reactive protein
level are common.
Plain radiographs show evidence of soft-tissue swelling, jointspace widening, and displacement of tissue planes by the distended
capsule. Narrowing of the joint space and bony erosions indicate
advanced infection and a poor prognosis. Ultrasound is useful for
detecting effusions in the hip, and CT or MRI can demonstrate infections of the sacroiliac joint, the sternoclavicular joint, and the spine
very well.
Laboratory Findings Specimens of peripheral blood and synovial fluid
should be obtained before antibiotics are administered. Blood cultures
are positive in up to 50–70% of S. aureus infections but are less frequently positive in infections due to other organisms. The synovial
fluid is turbid, serosanguineous, or frankly purulent. Gram-stained
smears confirm the presence of large numbers of neutrophils. Levels of
total protein and lactate dehydrogenase in synovial fluid are elevated,
and the glucose level is depressed; however, these findings are not
specific for infection, and measurement of these levels is not necessary for diagnosis. The synovial fluid should be examined for crystals,
because gout and pseudogout can resemble septic arthritis clinically,
and infection and crystal-induced disease occasionally occur together.
Organisms are seen on synovial fluid smears in nearly three-quarters
of infections with S. aureus and streptococci and in 30–50% of infections due to gram-negative and other bacteria. Cultures of synovial
fluid are positive in >90% of cases. Inoculation of synovial fluid into
bottles containing liquid media for blood cultures increases the yield
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