of a culture, especially if the pathogen is a fastidious organism or the
patient is taking an antibiotic. NAA-based assays for bacterial DNA,
when available, can be useful for the diagnosis of partially treated or
culture-negative bacterial arthritis.
TREATMENT

Nongonococcal Bacterial Arthritis

GONOCOCCAL ARTHRITIS
Epidemiology Although its incidence has declined in recent years,
gonococcal arthritis (Chap. 181) has accounted for up to 70% of
episodes of infectious arthritis in persons <40 years of age in the
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Clinical Manifestations and Laboratory Findings The most common
manifestation of DGI is a syndrome of fever, chills, rash, and articular
symptoms. Small numbers of papules that progress to hemorrhagic
pustules develop on the trunk and the extensor surfaces of the distal
extremities. Migratory arthritis and tenosynovitis of the knees, hands,
wrists, feet, and ankles are prominent. The cutaneous lesions and
articular findings are believed to be the consequence of an immune
reaction to circulating gonococci and immune-complex deposition in
tissues. Thus, cultures of synovial fluid are consistently negative, and
blood cultures are positive in fewer than 45% of patients. Synovial fluid
may be difficult to obtain from inflamed joints and usually contains
only 10,000–20,000 leukocytes/μL.
True gonococcal septic arthritis is less common than the DGI syndrome and always follows DGI, which is unrecognized in one-third of
patients. A single joint such as the hip, knee, ankle, or wrist is usually
involved. Synovial fluid, which contains >50,000 leukocytes/μL, can
be obtained with ease; the gonococcus is evident only occasionally in
Gram-stained smears, and cultures of synovial fluid are positive in
fewer than 40% of cases. Blood cultures are almost always negative.
Because it is difficult to isolate gonococci from synovial fluid and
blood, specimens for culture should be obtained from potentially
infected mucosal sites. NAA-based urine tests also may be positive.
Cultures and Gram-stained smears of skin lesions are occasionally
positive. All specimens for culture should be plated onto ThayerMartin agar directly or in special transport media at the bedside
and transferred promptly to the microbiology laboratory in an
atmosphere of 5% CO2, as generated in a candle jar. NAA-based assays
are extremely sensitive in detecting gonococcal DNA in synovial fluid.
A dramatic alleviation of symptoms within 12–24 h after the initiation
of appropriate antibiotic therapy supports a clinical diagnosis of the
DGI syndrome if cultures are negative.
TREATMENT
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Prompt administration of systemic antibiotics and drainage of the
involved joint can prevent destruction of cartilage, postinfectious
degenerative arthritis, joint instability, or deformity. Once samples
of blood and synovial fluid have been obtained for culture, empirical antibiotics should be given that are directed against the bacteria
visualized on smears or the pathogens that are likely in light of
the patient’s age and risk factors. Initial therapy should consist
of IV administration of bactericidal agents; direct instillation of antibiotics into the joint is not necessary to achieve adequate levels in
synovial fluid and tissue. An IV third-generation cephalosporin such
as cefotaxime (1 g every 8 h) or ceftriaxone (1–2 g every 24 h) provides adequate empirical coverage for most community-acquired
infections in adults when smears show no organisms. IV vancomycin
(1 g every 12 h) is used if there are gram-positive cocci on the smear.
If methicillin-resistant S. aureus is an unlikely pathogen (e.g., when it
is not widespread in the community), either oxacillin or nafcillin (2 g
every 4 h) should be given. In addition, an aminoglycoside or thirdgeneration cephalosporin should be given to IV drug users and to
other patients in whom P. aeruginosa may be the responsible agent.
Definitive therapy is based on the identity and antibiotic susceptibility of the bacteria isolated in culture. Infections due to
staphylococci are treated with oxacillin, nafcillin, or vancomycin
for 4 weeks. Pneumococcal and streptococcal infections due to
penicillin-susceptible organisms respond to 2 weeks of therapy
with penicillin G (2 million units IV every 4 h); infections caused by
H. influenzae and by strains of Streptococcus pneumoniae that are
resistant to penicillin are treated with cefotaxime or ceftriaxone
for 2 weeks. Most enteric gram-negative infections can be cured
in 3–4 weeks by a second- or third-generation cephalosporin given
IV or by a fluoroquinolone such as levofloxacin (500 mg IV or PO
every 24 h). P. aeruginosa infection should be treated for at least
2 weeks with a combination regimen composed of an aminoglycoside plus either an extended-spectrum penicillin such as mezlocillin
(3 g IV every 4 h) or an antipseudomonal cephalosporin such as
ceftazidime (1 g IV every 8 h). If tolerated, this regimen is continued
for an additional 2 weeks; alternatively, a fluoroquinolone such as
ciprofloxacin (750 mg PO twice daily) is given by itself or with the
penicillin or cephalosporin in place of the aminoglycoside.
Timely drainage of pus and necrotic debris from the infected joint
is required for a favorable outcome. Needle aspiration of readily
accessible joints such as the knee may be adequate if loculations
or particulate matter in the joint does not prevent its thorough
decompression. Arthroscopic drainage and lavage may be employed
initially or within several days if repeated needle aspiration fails to
relieve symptoms, decrease the volume of the effusion and the synovial white cell count, and clear bacteria from smears and cultures.
In some cases, arthrotomy is necessary to remove loculations and
debride infected synovium, cartilage, or bone. Septic arthritis of the
hip is best managed with arthrotomy, particularly in young children,
in whom infection threatens the viability of the femoral head. Septic
joints do not require immobilization except for pain control before
symptoms are alleviated by treatment. Weight bearing should be
avoided until signs of inflammation have subsided, but frequent
passive motion of the joint is indicated to maintain full mobility. Although addition of glucocorticoids to antibiotic treatment
improves the outcome of S. aureus arthritis in experimental animals,
no clinical trials have evaluated this approach in humans.

United States. Arthritis due to N. gonorrhoeae is a consequence of 835
bacteremia arising from gonococcal infection or, more frequently,
from asymptomatic gonococcal mucosal colonization of the urethra,
cervix, or pharynx. Women are at greatest risk during menses and
during pregnancy and overall are two to three times more likely than
men to develop disseminated gonococcal infection (DGI) and arthritis. Persons with complement deficiencies, especially of the terminal
components, are prone to recurrent episodes of gonococcemia. Strains
of gonococci that are most likely to cause DGI include those which
produce transparent colonies in culture, have the type IA outer-membrane protein, or are of the AUH-auxotroph type.

Gonococcal Arthritis

Initial treatment consists of ceftriaxone (1 g IV or IM every 24 h) to
cover possible penicillin-resistant organisms. Once local and systemic signs are clearly resolving, the 7-day course of therapy can
be completed with an oral fluoroquinolone such as ciprofloxacin
(500 mg twice daily) if the organism is known to be susceptible.
If penicillin-susceptible organisms are isolated, amoxicillin (500 mg
three times daily) may be used. Suppurative arthritis usually responds
to needle aspiration of involved joints and 7–14 days of antibiotic
treatment. Arthroscopic lavage or arthrotomy is rarely required.
Patients with DGI should be treated for Chlamydia trachomatis infection unless this infection is ruled out by appropriate testing.
It is noteworthy that arthritis symptoms similar to those seen
in DGI occur in meningococcemia. A dermatitis-arthritis syndrome, purulent monarthritis, and reactive polyarthritis have been
described. All respond to treatment with IV penicillin.

SPIROCHETAL ARTHRITIS
LYME DISEASE
Lyme disease (Chap. 210) due to infection with the spirochete Borrelia
burgdorferi causes arthritis in up to 60% of persons who are not treated.
Intermittent arthralgias and myalgias—but not arthritis—occur within
days or weeks of inoculation of the spirochete by the Ixodes tick. Later,
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