
rheumatoid arthritis can confuse the diagnosis, as septic arthritis
may present as just a flare of their typical arthritis. Medical risk
factors include diseases that affect skin integrity (psoriasis,
ulcers, eczema, injection drug abuse) or those that lower immune
function (diabetes, chronic renal failure, corticosteroid use, cir-
rhosis, alcoholism, HIV, and use of immunosuppressive drugs).  

Prosthetic joint replacement is also a risk factor for septic arthri-
tis, and while this occurs in only a small proportion of patients
undergoing joint replacement, more joint replacements are being
performed each year. Risk of infection is highest in knee joints
when compared to hip or shoulder joints.74 Current risks are esti-
mated at 2% for patients with knee replacement, but the risk rises to
6% when they undergo revision surgeries.74 Finally, while less com-
mon than other causes, penetrating injury can also cause infection.
While one may first think of true open joint injuries, minor injuries
can also cause joint infection. Injury with plant thorns, wood splin-
ters, and nails can penetrate the joint but at first appear as only
superficial injuries. One should ask the patient with suspected joint
infection about any recent trauma, even perceived minor trauma,
and carefully examine the skin over the knee for recent injury.

Classically, patients present with an acutely painful, hot,
swollen joint. Fever is common, and the patient complains of
severe pain with joint movement. Unfortunately presentations
can be variable, especially in immunosuppressed patients. High
fevers were only seen in 58% of patients in one series, but 90%
did have low grade fever.73 White blood cell count (WBC) is non-
specific with elevation seen in only 60%.73 Likewise C-reactive
protein and erythrocyte sedimentation rate are non-specific
markers of acute inflammation.74 Further, patients at higher risk
(rheumatoid arthritis, corticosteroids) typically have less pain.75

Patients with prosthetic joint replacements can present early as a
direct complication of surgery (days to 2 weeks) or may present
much later (months to 2 years) from an indolent post-surgical
infection or with a new infection resulting from hematogenous
spread. The delayed presentation of chronic low-grade infection
months after surgery is the most common one, with coagulase-
negative staphylococci a common cause. Plain films will likely
only show joint effusion in most cases, but they may be useful in
joint replacement patients. Findings include prosthetic loosening,
bony erosion, or subperiostial bone growth. Labeled leukocyte
studies have been used to help identify indolent infections in
post-surgical patients, but ultimately, only synovial fluid analysis

may confirm the diagnosis of septic arthritis.  
Synovial fluid from the affected knee should be aspirated (see

section on arthrocentesis in part I) and sent for WBC, gram
stain, and culture. (See Table 2.) Classically WBC counts greater
than 50,000 cells/mm3 have been used as a cut-off to recommend
empiric treatment for septic arthritis. Differentials usually show
greater than 50-75% polymorphonuclear cells. Unfortunately,
using synovial fluid WBC alone is imprecise. Gout and pseudo-
gout can easily produce synovial WBCs greater than 50,000
cells/mm3.70 Further, one recent study found that 33% of patients
with documented septic arthritis had synovial fluid WBCs less
than 50,000 cells/mm3,76 and another study found that 50 % of
patients had counts less than 28,000 cells/mm3.77 Immunosup-
pressed patients also may not produce normal WBC levels. Gram
stains should be done, but they may not be as helpful as one
might think. Gram stains are positive in only 71% of gram-posi-
tive cases of septic arthritis,78 40-50% of cases of gram-negative
septic arthritis,77 and in fewer than 25% of patients with gono-
coccal arthritis.79 Blood cultures also should be obtained, as up to
33% of patients will have bacteremia, and in 14% of patients the
pathogen is isolated only through the blood culture.80 Even cul-
tures of synovial fluid are not always positive in cases of suspect-
ed septic arthritis.81 Synovial fluid glucose levels are typically
less than 25 mg/dL, or less than 50% of plasma levels.  

Broad-spectrum cephalosporins can be used as initial treat-
ment in most cases, but one should consider adding vancomycin
(30 mg/kg divided in 2 doses daily) to cover MRSA in patients
with nursing home or hospital-acquired infections. Orthopedic
consultation is necessary for joint irrigation or more aggressive
surgical therapy. Patients with prosthetic joints will require
removal of the infected prosthesis and 6 weeks of antibiotic treat-
ment before a new prosthesis can be inserted.  

Thus, as accurate diagnosis of septic arthritis is problematic,
one should maintain a low threshold for consultation, admission,
and treatment of patients with suspected septic arthritis. This is
especially true for high-risk patients: those with rheumatoid
arthritis, diabetes, chronic renal failure, immunosuppression, and
injection drug use. The fact that mortality rates are still in the 10-
15% range71 should underscore the need for aggressive treatment.
Even though most patients survive the infection, the conse-
quences of septic arthritis can be severe. The primary effect is
damage of the articular cartilage. Some organisms cause more
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Table 2. Synovial Fluid Results and Suggested Diagnosis

FLUID RESULTS NORMAL NON-INFLAMMATORY INFLAMMATORY SEPTIC

Color Clear, yellow Yellow Yellow to green Yellow to gray
Clarity Transparent Transparent Turbid Turbid  
Viscosity High High Low Variable
WBC / mm3 < 200 200–2,000 1,000–100,000 15,000–200,000
PMNs < 10 % < 25 % > 50 % > 75 %
Glucose ~ 90 % of serum ~ 90 % of serum ~ 70 % of serum < 50 % serum (< 25 mg/dL)
Mucin clot Good Good Good to poor Poor


