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A 31-year-old female presented to  the emergency department

with a 2-year history of worsening right knee pain. She had no

history of trauma, tuberculosis infection or known exposure.

The physical examination revealed tenderness and swelling

of the proximal right tibia without joint effusion. Laboratory

studies revealed a white-cell count of 8900/mm3 (reference

range, 3900–9500), a hemoglobin level of 13.5 g/dL (reference

range, 12.8–16.6), a platelet count of 261,000/mm3 (reference

range, 140,000–366,000), a  creatinine level of 0.63 mg/dL (refer-

ence range, 0.7–1.3 mg/dL), erythrocyte sedimentation rate of

52 mm/h  (reference range, 0–20 mm/h), and C-reactive protein

of 1.0 mg/dL (reference range, <1.0 mg/dL). Magnetic resonance

imaging (MRI) of the right tibia with the use of gadolinium

enhancement revealed a  rim of tissue lining an abscess cavity

in the proximal metaphysis with minor signal hyperintensity

relative to the main abscess contents on T1-weighted imaging
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(the “penumbra sign”; panel A). A  post contrast fat saturation

image demonstrates enhancement of the  granulation tissue

(panel B). This radiographic sign is considered a character-

istic MRI feature of subacute osteomyelitis but can be  seen

in  tuberculosis osteitis, osteoid osteoma, chondrosarcoma,

eosinophilic granuloma as well as in benign cystic neoplasm

and intraosseous ganglion.1 McGuiness et  al. reported that the

penumbra sign has a high specificity of 96% but low sensitivity

of 27% for musculoskeletal infections and is helpful in differ-

entiating neoplasm from infection.1 The proximal tibia is the

most frequent site of involvement and Staphylococcus aureus is

the most commonly identified pathogen.2 Cultures from the

tibial abscess grew methicillin-sensitive Staphylococcus aureus;

a mycobacterial culture was negative. A drain was  placed,

and the patient was treated with cefazolin two grams every

eight hours for six  weeks. The patient’s pain resolved, and she
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Fig. 1A – T1 coronal MR  image shows a Brodie’s abscess with the characteristic “penumbra sign” (thin mildly hyperintense

rim of granulation tissue surrounding a low intensity fluid filled abscess cavity).

Fig.  1B – T1 post contrast fat saturation image shows enhancement of the granulation tissue.

was  discharged on the fifth postoperative day. At follow-up 2

months after surgery, she remained free of symptoms (Fig.  1).
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