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Introduction 

Brodie abscess is a rare bone lesion that forms as a result of 
subacute osteomyelitis. Patients typically present with a 
several month history of non-specific pain and swelling, often 
lacking an inciting traumatic event and systemic symptoms.  
While radiographs are the initial diagnostic modality, 
Magnetic Resonance (MR) imaging can be useful in the 
further delineation of the disease. We present a typically 
appearing case, with initial normal radiography before 
findings became manifest.  

History: A 15 year old white male presented to clinic due to 
six months of right ankle pain. The physical examination 
revealed mild swelling and tenderness to palpation at the 
medial ankle and the patient was treated for an ankle sprain. 
The patient returned to clinic due to unresolved symptoms and 
increased swelling and erythema over a 3 week period. Fifteen 
months prior to presentation, the patient presented to the 
emergency department due to a right ankle injury. Ankle 
radiographs were negative at that time. Follow-up radiographs 
(months later) and MR imaging of the right leg were 
performed. 
 

Summary of Imaging Findings 
Initial anteroposterior (AP) radiograph (Figure 1A) of the 

right distal tibia and fibula 15 months prior to the current 
presentation showed no evidence of fracture and mild soft 
tissue swelling around the lateral malleolus. Follow-up AP 
radiograph (Figure 1B) of the right distal tibia and fibula 15 
months after the initial injury shows a multiloculated lytic 
lesion with metaphyseal (narrow arrow) and epiphyseal 
components (wide arrow) extending across the epiphyseal 
plate at the medial aspect of the tibia.    
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Figure 1A: Initial AP radiograph of normal right ankle.  
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Figure 1B: Follow-up AP radiograph of right ankle showing bilocular lytic 

lesion (narrow arrow) and unilocular lesion in epiphysis (wide arrow).  
 
 The lesion is surrounded by a well defined sclerotic border 

with benign-appearing periosteal reaction and mild soft tissue 
swelling medially. There are no fracture lucencies and the 
ankle joint space is maintained.  
 
 

   
Figure 2A                                            
 

 
      Figure 2B: Figure 2A and 2B: Axial T1-weighted MR images of right leg. 
In figure 2B note extension of inflammatory process (narrow arrow) through 
cortex to involve adjacent soft tissues (wide arrow). 

 
Axial T1-weighted MR images (Figure 2A and 2B) of right 

leg reveal the multiloculated well defined mass-like focus of 
marrow replacement surrounded by a thick intermediate signal 
intensity rim with a low signal intensity periphery. The 
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inflammatory process extends posteromedially through the 
cortex of the tibial epiphysis to involve the adjacent soft 
tissues. On axial T2-weighted fat saturated MR images (Figure 
3A and 3B) of the right leg, the mass becomes high-signal 
intensity surrounded by intermediate and low signal intensity 
rims. There is high signal intensity edema and inflammation in 
the surrounding bone marrow and adjacent soft tissues. The 
soft tissue inflammatory thickening medially also extends 
anteriorly to the margin of the anterior-tibial tendon and 
posteriorly to the lateral aspect of the tibial tendon, flexor 
digitorum longus tendon and flexor hallucis longus tendon.   

Coronal (Figure 4A) T1-weighted MR image after contrast 
demonstrates the bilobed mass-like area of marrow 
replacement with non-enhancing peripheral rim. The non-
enhancing central lesions correspond to the low signal 
intensity centers seen on T1-weighted MR and high signal 
intensity centers seen on T2-weighted MR, which together is 
consistent with a fluid or cystic region. The lesion extends 
across the physis creating a confluence between the 
metaphyseal and epiphyseal components. Oblique (Figure 4B) 
T1-weighted MR image after contrast shows high-signal-
intensity bone marrow edema extending 5.5cm proximally 
along the distal tibial diaphysis from the site of the lesions.  
The soft tissue inflammation also shows diffuse enhancement.  

 

Patient Discussion 
 

On imaging studies, our patient showed findings consistent 
with a Brodie abscess with extension across the growth plate 
into the epiphysis and cortical invasion into adjacent soft 
tissues. The differential diagnosis in this case includes 
eosinophilic granuloma and rare metastases such as from 
rhabdomyosarcoma.  These alternate diagnoses can be 
excluded by the extensive bone marrow and soft tissue 
inflammation, thick rim enhancement with fluid centrally, and 
the absence of a lesion 15 months prior to presentation.  
Histopathologic confirmation and positive cultures for 
Staphylococcus aureus, however, provided the definitive 
diagnosis of a Brodie abscess in our case.  

15

 

Discussion 
 

In the 1830’s, Sir Benjamin Collins Brodie recognized a 
chronic inflammatory process in the tibia without acute 
symptoms or known precipitating infection.1-3 This rare lesion, 
known today as a Brodie abscess, is a localized type of 
subacute or chronic pyogenic osteomyelitis.1-4 Pathogenesis is 
due to an insidious bacteremia with septic emboli to a normal 
or minimally traumatized long bone, often from an infection 
with Staphylococcus aureus.  5,6 The lesion is predominant in 
young males with unfused epiphyseal plates, typically 
presenting during the second decade of life.2,3 Brodie abscess 
is described as a small, eccentric, localized, lytic lesion with 
surrounding reactive sclerosis.2,4 It is characteristically found 
in the metaphyseal region of long bones of the lower 
extremity, most commonly in the tibia.1-3 The usual presenting 
complaint is recurrent pain and localized swelling;1,2 systemic 
symptoms are typically absent.3 

 

    
Figure 3A                                            
 

 
Figure 3B: Figure 3A and B: Axial T2-weighted FSE MR images of right 

leg. In Figure 3B note extension of inflammatory process through cortex 
(narrow arrow) to involve adjacent soft tissues (wide arrow).  
 

Radiographs of a Brodie abscess often demonstrate a 
localized area of radiolucency with surrounding sclerosis.   
The lucent region is commonly located in the metaphysis 
where it may extend to or through the growth plate. Detection 
of this focal metaphyseal abscess with involvement of the 

1,7
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growth plate is diagnostic for osteomyelitis.  Lesions are 
frequently much longer than their width, creating a channel-
like morphology, and important feature suggesting an 
infectious etiology. Radiographs should be the initial imaging 
study for evaluating osteomyelitis although, in early infection 
they are usually normal  or may show only nonspecific soft 
tissue swelling or benign periosteal reaction. Our case shows 
an initially normal radiograph prior to the findings that arose 
in the images 15 months later. 

8
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Figure 4A: Coronal T1-weighted MR image after contrast shows well 

defined masses (arrows) with non-enhancing centers, enhancing thick rim, and 
non-enhancing periphery.                        
 

Bone scans are more sensitive than radiographs for the early 
detection of osteomyelitis and show increased uptake in all 
phases (dynamic, blood pool, and static images). In a meta-
analysis of technetium bone scan performance in the diagnosis 
of osteomyelitis by Littenberg and Mushlin, sensitivities were 

between 70-80%.  On scintigraphy, a focal area of 
radiopharmaceutical uptake at the site of suspected infection 
with central photopenia suggests a Brodie abscess. Although 
bone scan is not as sensitive as MR, it provides a useful 
imaging modality when MR imaging is not available or 
contraindicated.
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Figure 4B: Oblique T1-weighted MR image after contrast. shows high-

signal-intensity bone marrow edema (arrows) extending 5.5cm proximally 
along the distal tibial diaphysis from the site of the lesions.  
 

MR imaging provides a greater accuracy in delineating the 
extent of disease, a more rapid evaluation, and the ability to 
perform the study without ionizing radiation.  In a review of 
the literature by Matowe and Gilbert, the average sensitivity of 
MR imaging in osteomyelitis was 91%, the average specificity 

 9
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was 82%, the average accuracy was 88%, and the average 
positive likelihood ratio was 7.8.  On MR imaging, a Brodie 
abscess is seen as a focal fluid collection in the marrow with 
surrounding fibrous wall and adjacent inflammatory reaction.  
This reveals a low signal intensity mass-like area of marrow 
replacement on T-weighting with a low signal intensity rim 
that becomes a high intensity signal centrally with a thick, low 
intensity rim on T2 weighted MR images.  The abscess may 
rarely extend into the cortex and into soft tissues.  In 
addition, the infection may traverse the open growth plate, to 
involve the epiphysis.  Supportive secondary MR findings of 
osteomyelitis include cortical bone thickening or destruction, 
sequestra, sinus tracts to the adjacent soft tissues, and adjacent 
soft tissue ulcers.  Post-contrast MR images show a 
nonenhancing central area, which presents the infected fluid 
collection, with a surrounding enhancing fibrous wall and 
nonenhancing sclerotic rim.
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Figure 5: Bone scan demonstrating increased uptake in distal tibial 
metaphysis and epiphysis. 
 

Treatment for Brodie abscess includes surgical debridement 
and antibiotic therapy.  A sterile abscess may be treated 
without antibiotics only if there is symptomatic improvement 
and radiographic regression of the lesion.  Ross also suggests 
that antibiotics alone may be sufficient treatment for children 
with cavities typical of subacute osteomyelitis.  Aggressive 
treatment, such as debridement followed by bone grafting, 

may be needed for abscesses that form slightly before or after 
bone maturation and do not resolve with surgical treatment.

1,3,6
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