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Acute Osteomyelitis with 
Subperiosteal Abscess
Osteomielite Aguda com Abcesso Subperiosteal
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A 15 ‑year ‑old boy presented to the emergency department 
with a two ‑day history of progressive right knee pain, fever, 
and chills. The pain was localized in the popliteal fossa and 
distal third of the thigh, impairing the gait due to its severi‑
ty. There was no history of trauma or arthritis. Physical exam‑
ination revealed a tender right knee, and there was pain with 
range of motion. There was no erythema or rash. The auricular 
temperature was 38.3°C.

His blood tests revealed elevated white blood cell count (16.79 
x109 / L; normal range 3.90  ‑ 9.90) with neutrophilia and high 
levels of C ‑reactive protein (21.23 mg/dL; normal < 0.50).

The initial lateral radiograph of the right knee showed no ab‑
normalities (Fig. 1).

Blood cultures grew Staphylococcus aureus.

A magnetic resonance imaging (MRI) of the right knee and 
thigh revealed diffuse bone marrow signal changes in the 
distal femoral shaft, with several irregular foci of serpiginous 
contour with peripheral enhancement, likely related to acute 
osteomyelitis. There was also a large heterogeneous subperi‑
osteal fluid collection around the distal end of the femoral 

diaphysis, more evident in the posterior aspect, measuring 75 
x 37 x 17 mm with fat ‑fluid levels (Figs. 2 and 3). After contrast 
administration, a peripheral enhancement was detected, com‑
patible with a subperiosteal abscess (Fig. 4). There was marked 
surrounding soft tissue swelling and enhancement, consistent 
with cellulitis. There was also a small amount of intra ‑articular 
fluid with linear enhancement, compatible with mild synovitis, 
thought to be reactive to the infectious process. No changes in 
the distal epiphyseal region or the proximal two ‑thirds of the 
femur were observed.

The patient was successfully treated with surgical drainage of 
the purulent collection and antibiotic therapy based on the 
antibiogram result. 

Hematogenous osteomyelitis is the most common type of 
osteomyelitis in children, usually caused by Staphylococcus 
aureus.1 This usually affects the fastest ‑growing bones that 
have highly vascularized metaphyses such as the distal femur, 
proximal tibia, and proximal humerus.2 An infection can spread 
into the subperiosteal space through the porous metaphyse‑
al cortex. In children, the periosteum is loosely attached and 
can be separated easily from the underlying bone by pus, al‑
lowing a subperiosteal abscess to develop.1,3 The spread of a 
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subperiosteal abscess is contained by the perichondrium at 
the periphery of the physis, where the fibrous periosteum and 
the bone cortex meet in a tight junction to form a “V” at the 
vertex (Figs. 2 and 4).3 As a first ‑line modality, the plain radio‑
graph is useful for excluding other differential diagnoses; how‑
ever, its sensibility to detect early osteomyelitis is low.3,4 MRI 
can accurately detect and depict the extent of the disease as 
well as associated complications. On MRI, infected bone mar‑
row is characterized by high signal intensity on fluid ‑sensitive 
sequences, and low signal intensity on T1W images, some‑
times with interspersed foci of preserved marrow fat. Gadolini‑
um can help to improve the diagnosis of an abscess, in order to 
plan the approach to its aspiration and drainage.1,4

Figure 1. Lateral radiograph of the right knee demonstrates no effu‑

sion and no focal osseous abnormalities.

Figure 2. MRI of the right knee  ‑ sagittal (a) and axial (b) T2 ‑weighted 

images with fat suppression. There is increased serpiginous signal 

intensity in the distal femoral marrow primarily involving the meta‑

physis. The periosteum is separated from the bone by a subperiosteal 

abscess (orange arrowheads). This abscess extends to the perichon‑

drium, where the elevated periosteum and underlying bone meet, 

resulting in a “V” configuration (orange circle). There is associated ede‑

ma of the surrounding tissues. 

Figure 3. MRI of the right knee  ‑ axial T1 ‑weighted images without fat 

suppression. The subperiosteal fluid collection shows a fat ‑fluid level. 

The anterior fatty component (yellow star) has high signal intensity, 

equal to subcutaneous fat.

Figure 4. MRI of the right knee  ‑ sagittal (a) and axial (b) T1 ‑weighted 

fat ‑suppressed images post gadolinium. There is heterogeneous bone 

marrow enhancement throughout the femur and a rim ‑enhancing 

subperiosteal abscess (orange arrowheads), more expressive poste‑

riorly, without central enhancement. Also, high signal intensity in the 

surrounding soft tissues is present, related to cellulitis. There is also a 

small effusion with mild synovitis, reactive to the infectious process 

(green arrow).
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