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17.1	 �Introduction

In general, infectious arthritis is classified as pyo-
genic (septic) or nonpyogenic. Septic arthritis is a 
serious type of joint infection and may represent 
a direct invasion of joint space by various micro-
organisms, most commonly caused by bacteria. 
Nonpyogenic infective arthritis tends to be less 
aggressive and has a more chronic course, with 
causative organisms including Mycobacterium 
tuberculosis, fungi, viruses, and spirochetes.

Arthritis can develop indirectly as a result of 
hematogenous seeding or extension from a con-
tiguous focus of infection. Bacterial arthritis can 
also arise following direct introduction, can be 
accidental from penetrating trauma (also from 
human or animal bite or from a fingernail wound), 
or can be iatrogenic by intra-articular injection. 
Joint surgery has increasingly been a source of 

bacterial arthritis, particularly following knee 
and hip arthroplasty.

Septic arthritis can be theoretically caused by 
any bacterium; however the most common etio-
logical agent of all septic arthritis cases is 
Staphylococcus aureus, which causes a destruc-
tive form of acute arthritis, representing a real 
medical emergency. Patients with a history of 
intravenous drug abuse, elderly, or immunocom-
promised people display a higher prevalence of 
infection by gram-negative organisms. The most 
common gram-negative organisms are 
Pseudomonas aeruginosa and Escherichia coli.

Infants and older adults are more likely to 
develop septic arthritis. The knees are most com-
monly affected, but septic arthritis can also affect 
the hips, shoulders, and other joints. Typically, 
septic arthritis affects one large joint, such as the 
knee or hip, and only one. Less frequently, septic 
arthritis can affect multiple joints simultaneously.

The infection can quickly and severely injure 
the cartilage and bone within the joint, so prompt 
diagnosis and antibiotic treatment are crucial, 
also to prevent permanent damage to the joint. An 
acute onset of monoarticular joint pain, joint 
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swelling by effusion, erythema, heat, and 
impaired range of movement, with fever and 
chills, should raise suspicion of sepsis. Clinical 
evaluation, laboratory workup, and joint fluid 
aspiration are the primary means of diagnosing 
septic arthritis. The role of imaging is to confirm 
the diagnosis and establish the presence and 
severity of joint damage.

17.2	 �Diagnostic Imaging

Conventional radiograph still remains as the ini-
tial imaging approach, but it has low sensitivity 
and specificity for acute infection. In early stages 
the simple radiograph can be normal and this 
does not rule out infection. With further develop-
ment of the conditions, the typical radiological 
picture shows severe osteoporosis, destruction of 
joint cartilages with joint space narrowing, and 
serious damage to bones. Therefore, X-ray allows 
to identify late stages of the disease, when bone 
tissue is already damaged, and it is no more use-
ful for therapeutic decision-making. Early recog-
nition of the presence of intra-articular effusion 
in affected joint is the primary objective of diag-
nostic imaging, because the absence of a joint 
effusion essentially excludes septic arthritis. 
Both ultrasound and MRI can detect a joint effu-
sion; however ultrasound is preferred for its 
accessibility and patient acceptance. However 
MRI and bone scintigraphy may be warranted to 
rule out adjacent osteomyelitis. Therefore, when 
the diagnosis of septic arthritis is presumed, 
ultrasonography may be mostly beneficial not 
only for a diagnostic confirmation, but also for 
simultaneous, ultrasound-guided arthrocentesis 
with aspiration of the purulent effusion. 
Ultrasonography is more sensitive for detecting 
effusions, particularly in challenging joints, such 
as the hip. This ability is especially useful in the 
early diagnosis of newborn septic arthritis, 
because of the frequent paucity of clinical signs 
and symptoms in these patients. Usually, when a 

joint effusion is found, sonography alone cannot 
distinguish with certainty between septic arthritis 
and other types of synovitis. In fact, septic arthri-
tis demonstrates great variability in ultrasound 
presentation, depending on the patient age, etio-
logical agent, evolutionary stage, and affected 
joint. The ultrasound appearance can range from 
mild echogenic articular effusion to joint destruc-
tion (Figs. 17.1 and 17.2a–e).

In pediatric age, septic arthritis is relatively 
frequent, most commonly involving the hip joint, 
and can have potentially serious consequences, 
being considered a medical emergency. Prompt 
diagnosis is of paramount importance to avoid a 
disastrous outcome, which can lead to joint 
destruction when the therapy is delayed or inad-
equate. A classic clinical presentation of septic 
arthritis is a sudden onset of the pain and joint 
discomfort (frequently at hip), and the presence 
of Kocher criteria (non-weight-bearing status on 
the affected side; fever >38.5°; erythrocyte sedi-
mentation rate (ESR) >40  mm/h; increase in 
serum white blood cell (WBC) count >12,000/
mm3). But sometimes distinguishing septic 
arthritis from transient synovitis or other types of 
arthritis of the hip in a limping child could be 
challenging. In fact, in the early stage of disease 

Fig. 17.1  Tibiotalar septic arthritis. Joint effusion 
appears inhomogeneously echogenic with turbid and 
sand-like appearance (*) suggestive of septic fluid collec-
tion. ti tibia, ta talus
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their clinical presentation could be similar but 
treatment and prognosis are very different. In 
these cases, although they are unable to provide 
diagnostic certainty, some echographic features 

may help to distinguish septic arthritis from other 
different types. For example, the echogenicity of 
exudate is usually anechoic and homogeneous in 
transient arthritis while in septic arthritis it often 

a
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Fig. 17.2  Long-standing rheumatoid arthritis and osteo-
myelitis. Hot and swollen ankle for 4 weeks in a 68-year-
old male, who underwent ankle arthrodesis 5 years before. 
Conventional radiography (a, b). Images acquired using 
different projections. The arrows and the arrowheads indi-
cate the parts of the screw displayed in the ultrasound 
images. Radiographic detail (c): note soft-tissue swelling 
around the tibia (empty arrows), related to septic infiltrate. 

Ultrasound (d, e). Note the septic fluid collection (*) sur-
rounding both screw extremities [i.e., the head (arrow) 
and the tip (arrowhead)] and appearing as an inhomoge-
neous area characterized by hyperechoic spots of different 
size and shape distributed in a less echogenic fluid mate-
rial. t tibia, tp tibialis posterior tendon (Images courtesy of 
MD Cipolletta E, Ancona)
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shows a cloudy and inhomogeneous aspect 
(Figs. 17.3a, b, and 17.4a–c). Synovium thicken-
ing is generally present in juvenile idiopathic 
arthritis (for hypertrophy), moderate in septic 
arthritis (for edema), and minimally evident or 
absent in transient arthritis. As a rule, synovial 
hyperemia is present at power Doppler evalua-
tion in septic arthritis and juvenile idiopathic 
arthritis, while it is generally least or absent in 
transient arthritis.

However, we must remember that septic 
arthritis is a great mimic. Therefore, even if the 

echographic evaluation reveals a monoarticular 
and homogeneously anechoic effusion, and a 
minimal synovial thickening without hypervas-
cularity, arthrocentesis is still mandatory if the 
clinical and laboratory results evoke septic 
involvement. Conversely, septic arthritis must 
always be excluded even in situations where the 
clinical presentation is atypical. In this way, 
sonography can play a useful role in differential 
diagnosis. In doubt, a precise and unmistakable 
diagnosis is only possible through arthrocentesis 
and isolation of the bacterium.

a b

Fig. 17.3  (a, b) Septic arthritis of the hip in a limping 
3-year-old child with mild hip pain. (a) Longitudinal US 
scan reveals a small effusion with inhomogeneous echo-
genicity and synovial thickening. Metaphyseal bone ero-

sion is present (large white arrow). (b) X-ray in the same 
patient confirms the soft-tissue swelling around the 
involved joint, suggestive of effusion (empty white 
arrows) and bone erosion (small white arrow)
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Fig. 17.4  (a–c) Transient synovitis in a 5-year-old child 
with similar clinical presentation to that of the patient in 
Fig. 17.2. (a) Frontal radiograph shows capsular swelling 
(empty white arrows). (b) US detects increased capsule-

to-bone distance (calipers) related to joint effusion and to 
synovial thickening (*). (c) Power Doppler US demon-
strates absence of intrasynovial increased flow
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