
PEDIATRIC RADIOLOGICAL CASE

Case Summary
A child with a history of glob-

al developmental delay, infantile 
spasms, and seizures presented from 
an orthopedic clinic with a one-week 
history of progressively worsening 
left-sided limp and non-weight bear-
ing. Acetaminophen and ibuprofen 
did not improve the symptoms. On 
physical exam, the patient’s left hip 
joint was tender to palpation with 
limited range of motion in all planes. 
Laboratory studies showed elevated 
C-reactive protein (CRP; 0.80 mg/dL), 
elevated erythrocyte sedimentation 
rate (ESR; 28 mm/hr), normal white 
blood cell count (WBC; 7,500 µL), 
and left shift with elevated immature 
granulocytes (0.4%). 

Imaging Findings
Initial radiograph of the hips 

(Figure 1) showed a left-hip effusion, 
widening of the proximal femoral 
physis, and lucency in the lateral 
aspect of the femoral metaphysis. 
An ultrasound confirmed the left-hip 
effusion and showed regions of cor-
tical destruction (Figure 2).  Subse-
quent magnetic resonance imaging 
(MRI) of the left hip showed edema 

within the proximal left femur, an 
intramedullary abscess, and a small 
hip effusion (Figure 3). 

Diagnosis
Septic arthritis with osteomyelitis. 
Differential diagnoses for children 

with a limp include transient syno-
vitis (also known as toxic synovitis), 
fracture, Legg-Calve-Perthes disease, 
and malignancy.  

Discussion
Septic arthritis results from an 

infection of the synovial fluid within 
the joint space1. In children, it most 
commonly occurs secondary to 
hematogenous spread of infection. 
However, the joint can also become 
directly infected from adjacent os-
teomyelitis or a puncture wound.2,3 

The overall incidence of acute 
septic arthritis in the US is 4-10 per 
100,000 children,4 with boys affected 
twice as often as girls. Most cases are 
monoarticular, with 80% arising in 
the large joints of the lower extrem-
ity.5 Signs and symptoms include 
joint pain and tenderness, redness, 
swelling, warmth, and restricted 
movement. Risk factors include his-
tory of bacteremia, pre-existing joint 
disease, and immunosuppression. 

Septic arthritis in children under 
2 months of age is often caused by 
Staphylococcus aureus, Escherichia 

coli, group B streptococci, and other 
gram-negative bacilli. Neonates are 
relatively immune incompetent, may 
not localize infection well, and may 
develop multifocal infection. In chil-
dren 2 months to 5 years, the most 
common etiologies are Haemophilus 
influenzae type B, Staphylococcus au-
reus, Group A streptococci, and Strep-
tococcus pneumoniae. In adolescents, 
typical organisms include Neisseria 
gonorrhoeae and Group A streptococ-
cus. Less common pathogens include 
Mycobacterium tuberculosis, Kingella 
kingae, Borrelia burgdorferi, fungi 
such as Coccidioides immitis or His-
toplasmosis capsulatum, and viruses 
such as rubella, parvovirus B19, and 
varicella zoster virus.6 

Diagnosing septic arthritis begins 
with a thorough history and physical 
examination to identify joint and/or 
bony pathology. In children with re-
fusal to bear weight, the differential 
diagnosis typically includes septic 
arthritis and transient synovitis. 
Both conditions lead to synovial 
inflammation and joint effusion 
formation. However, septic arthritis 
can result in joint destruction and 
requires urgent hip joint decom-
pression and intravenous antibiot-
ics, whereas transient synovitis is 
benign and self-limiting without 
long-term sequalae. 

The Kocher criteria use clinical and 
laboratory data to differentiate septic 
arthritis from transient synovitis. 
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Septic arthritis is suspected if a 
patient has a fever > 38.5°C, is non-
weight bearing, has an ESR >40 mm/
hr; WBC >12,000 cells/µL, or CRP > 
20mg/L.1 The more of these criteria 
that are positive, the higher the diag-
nostic specificity. 

Imaging begins with radiographs. 
Radiography helps to identify 
potential causes of pain, including 
osteomyelitis, fracture, or neoplasm. 
Specific findings of septic arthritis 
on radiography may include joint 
destruction or irregularities, sublux-
ation, and dislocation. In cases with 
joint effusion, increased joint space 
diameter may also be appreciated. 
Radiographs are most useful for de-
tecting processes after 7-10 days, as 
acute findings may be absent earlier 
in the disease.6 Because radiographs 
may be normal early in the course of 
infection, other imaging modalities 
should be added if infection remains 
in the differential diagnosis. 

Ultrasound is sensitive for joint 
effusions and can be used to guide 
joint aspiration. When performing 
ultrasound, it is important to under-
stand that absence of an effusion 
does not exclude septic arthritis, 
and that ultrasound cannot reliably 
distinguish a septic effusion from a 
noninfected effusion. Occasionally, 
however, features such as a cortical 

destruction are present and allow for 
a confident diagnosis of septic arthri-
tis related to osteomyelitis.

Magnetic resonance imaging is 
sensitive for infection within the bone 
and soft tissue.7 Typically, infection 
appears as low-signal intensity on 
T1 images and high signal on  T2 
images. Enhancement characteristics 
can be variable. Differences in the 
enhancement pattern may be related 
to factors such as the pathogen or 
the presence of abscess. While MRI 
cannot distinguish whether a joint ef-
fusion is infected, features that favor 

septic arthritis include the presence 
of bone marrow or soft tissue edema 
and decreased enhancement of the 
epiphysis of the affected bone. 

Suspected septic arthritis should 
be treated emergently, as cartilage 
and bone destruction can occur 
within days. Initial blood studies 
and cultures should be obtained 
and diagnosis confirmed by a joint 
aspiration. Joint fluid, if present, 
should be collected and sent for 
cultures and laboratory analysis with 
microscopic examination for white 
cells, gram stain, and culture for 

Figure 1. (A) AP and (B) frog-leg lateral radiograph of the pelvis shows elevation of the gluteal fat pad (A, arrow), a finding associated with 
hip effusion. There is also lucency of the proximal left femoral metaphysis (A, arrowhead), widening of the left proximal femoral physis, and 
cortical destruction of the lateral aspect of the metaphysis (B, dashed arrow) consistent with osteomyelitis. 

Figure 2. Longitudinal color Doppler ultrasound of the left hip shows a joint effusion 
(arrowhead) and cortical destruction (arrow) of the femoral metaphysis. 
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organisms. All joint fluid should be 
aspirated to reduce the joint pressure 
and number of organisms.  

Treatment includes joint aspira-
tion via needle, arthroscopy, or open 
arthrotomy. Empiric antimicrobial 
therapy should be started to cover 
most pathogens. Once susceptibil-
ity data becomes available a more 
specific antibiotic therapy should 
be initiated.8 A 6-week clinical and 
radiological follow-up examination is 
recommended to evaluate for residual 
infection and potential complications. 

Conclusion
Septic arthritis is a medical emer-

gency. While imaging can play a role 

in its diagnosis, clinical and labora-
tory criteria are often used to guide 
management and imaging decisions.  
Joint aspiration is required for diag-
nosis and targeted antibiotic therapy. 
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