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Imaging spectrum in Brodie’s abscess
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Introduction 
Brodie’s abscess radiologically is a distinct form 
of subacute osteomyelitis. Infection of bone i.e., 
osteomyelitis can be radiologically divided into 
three stages i.e., 1) acute, 2) subacute and 3) 
chronic. However, in transitional periods, different 
stages cannot be seperated as there is overlap of 
radiological findings. In the subacute form, two 
radiological stages have been described. One of the 
major forms is bone abscess which is a collection of 
purulent material surrounded by granulation tissue 
and reparative sclerotic bone which is a classical 
finding of Brodie’s abscess. 

The most common organism is staphylococcal 
aureus or streptococcus but any pyogenic 
organism may be the cause. Occasionally, the pus 
may be sterile. Histopathologically the abscess 
material reveals necrotic tissue with an acute or 
chronic inflammatory infiltrate. Even cystic type 

of tuberculosis may simulate Brodie’s abscess. 
Cultures and histopathological findings are needed 
for scientific evidence and in the management of 
the patients. Clinically, it is encountered in children 
of 10-20 years, but it can occur at any age, although 
uncommon at old age. 

The radiological manifestations of the three stages 
of osteomyelitis on conventional radiology are 
described in Table 1. 

Osteomyelitis results from infection of bone where 
both trabecular and cortical bone are involved. It 
may be exogenous and contiguous or endogenous 
due to hematogenous spread. 

Acute osteomyelitis
table 1: Acute osteomyelitis.

Day 1.3: Localized, deep focal swelling.

Day 3.4: Ill defined, extensive swelling, edema, wide 
subcutaneous planes- deep cellulitis.

Day 8-12: Soft tissue changes are not characteristic. 
Delicate, linear, unilaminar periostral Reaction 
with localized permeative osteoporosis is 
noted. In some patients, extensive osteolysis 
may be noted. Untreated this will progress to 
subacute osteomyelitis.

Conventional radiology shows the findings radiological 
only after 10 days.

Subacute osteomyelitis
type – i
Periosteal reaction may be absent. A well defined 
lucent area surrounded by new bone formation is 
noted and is named as Brodie’s abscess.
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type – ii
Periosteal reaction is thicker than in acute 
osteomyelitis. More diffuse and mottled permeative 
osteolysis is often noted with surrounding new bone 
and cortical thickening. Untreated this may lead to 
chronic osteomyelitis. 

Chronic osteomyelitis
Radiological findings are described in Table 2.

table 2: Chronic osteomyelitis – Radiological findings. 

• Dense cloaking of periosteal new bone.

• Bizarre cortical thickening.

• Sequestrum and involucrum formation.

• Sinus tracts.

• Old fracture or deformity may be noted in some 
cases.

 
This write up is confined to Brodie’s abscess. In 
the spectrum of developing Brodie’s abscess, some 
overlap of radiological findings may be noted 
between subacute and chronic osteomyelitis. 

Radiological appearances of Brodie’s abscess are 
listed in Table 3. 

table 3: Brodie’s abscess.

• A lytic lesion with an oval configuration which is 
oriented along the long axis of a tubular bone.

• It is surrounded by thick dense rim of reactive sclerosis 
that fades imperceptibly into surrounding bone.

• A lucent tortuous channel extending toward growth 
plate prior to physeal closure is pathognomonic.

• Periosteal new bone may be noted. 

• Adjacent soft-tissue swelling may be present. 

• Occasionally, a small sequestrum may also be noted.

• It may persist for many months and untreated leads 
to chronic osteomyelitis .

Sir Benjamin Brodie was first to described subacute 
osteomyelitis and reported the abscess in the Tibia. 
Conventional radiology is adequate but in certain 
instances, computerized tomography (CT) or 
magnetic resonance imaging (MRI) may be needed. 
Radionuclide scan is not always necessary. Positron 
emission tomography (PET) CT scan is ideal but 
costly for establishing the diagnosis. Roberts et al. 
modified Gledhill classification and described in six 
types (Table 4). 

table 4: Roberts et al. modified Gledhill classification.

Type I: Metaphyseal (Figure 1abcd).

Type Ia: Punched out central metaphyeal (Figure 
2abc).

Type Ib: Eccentric metaphyseal cortical (Figure 
3abcdefghi).

Type II : Diaphyseal (Figure 4). 

Type IIa: Localized cortical with periosteal reaction 
(Figure 5).

Type IIb: Medullary abscess in the diaphysis without 
cortical destruction but with onion skin 
periosteal reaction (Figure 6abcd). 

Type III: Epiphyseal. 

Type IIIa: Primary epiphyseal osteomyelitis (Figure 7). 

Type IIIb: Lesion involving epiphysis and metaphysis 
(Figure 8abcdef).

Type IV: Metaphyeal equivalent (Figure 9abcd).

Type IVa: Involves the vertebral body with a lytic 
process. 

Type IVb: Involves the flat bones of the pelvis. 

Type IVc: Involves the small bones (Figure 10).

This classification may confuse the general radiologist 
as there is overlap of several features. This appears 
to be purely academic and of little practical use. 
 

Figure 1a: Brodie’s abscess – Type I: Proximal tibia. Note the 
lucency surrounded by sclerotic margin. 

Figure 1b: Brodie’s abscess – Type I: Neck of femur.

(a) (b)

Mri
Whenever there is ambiguity in differentiating 
Brodie’s abscess from other bone lesions, MR 
scanning is useful in confirming the diagnosis of 
Brodie’s abscess. MRI reveals low signal intensity 
centre on T2 weighted images. A “penumbra sign” is 
characteristic but is not pathgnomonic as this sign 
has been observed in eosinophilic granuloma, cystic 
lesions of bone, etc. This sign shows a rim lining of 
the abscess cavity with higher signal intensity than 
that of the main abscess on T1 weighted images. 
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The Stir and T2 weighted MR sequences depict the 
extent of the infection and can differentiate from 
other radiolucent bone lesions (Table 5). 

table 5: Abscess characteristics – MRI.

• Hyperintense enhancing rim (= hyperemic zone) 
around a central focus of low intensity (= necrotic/ 
devitalized tissue) on contrast-enhanced T1WI.

• Hyperintense fluid collection surrounded by 
hypointense pseudocapsule on T2WI + contrast 
enhancement of granulation tissue.

• Hyperintense adjacent soft tissues on T2WI.

• Fat-suppressed contrast-enhanced imaging (88% 
sensitive + 93% specific compared with 79% + 53% 
for nonenhanced MR imaging).

(c) Plain     (d) MRI - T1, T2
Figure 1cd: Brodie’s abscess Type I: c) Plain films, d) MRI 
showing a loculated abscess.

Figure 2abc: 
Brodie’s abscess 
Type Ia: a) Clinical, 
b) Radiographic, c) 
MRI.

(a) (b)

(c)

Figure 3a: Brodie’s abscess – Type Ib: Eccentric metaphyseal 
cortical lesion.

Figure 3b:
Brodie’s abscess – 
Type Ib: MRI T2.

Computed tomography (Ct) 
CT scan denotes the abscess as well as the 
surrounding reactive bone and periosteal reaction 
(Figure 3c). Occasionally, a small sequestrum which 
is not identified on conventional films may be seen 
on CT (Figure 9c). It is also helpful in differentiating 
from osteoid osteoma and other lytic lesions.

Figure 3c:
CT – Brodie’s abscess – 
Type Ib.

(c)

Figure 3de: 14-year-old - Brodie’s abscess – Type Ib.

(d) (e)

Figure 3fgh: Brodie’s abscess – MRI – Type Ib.

(f) (g) (h)

Figure 3i: Brodie’s abscess – Type Ib.
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Figure 4: Brodie’s abscess – MRI – Penumbra sign - Type II.

Figure 5: Brodie’s abscess Type IIa.

Figure 6a: Brodie’s abscess - Type IIb: Medullary abscess in 
the diaphysis. 

Figure 6b: Brodie’s abscess - Type IIb.

Figure 6c: Brodie’s abscess - Type IIb. 
Figure 6d: 2-year-old with Brodie’s abscess – Type IIb.

(c) (d)

Figure 7ab: Brodie’s abscess – Epiphysis – Type IIIa: a) Plain, 
b) MRI.

(a) (b)

25.03.15
Figure 8a: Brodie’s 
abscess - Type IIIb: 
Extending into the 
epiphysis.

2 weeks later 
Figure 8b: Brodie’s abscess Type 
IIIb: Expanding, breaking the 
cortex and inducing periosteal 
reaction.

Figure 8c: Brodie’s abscess – Type IIIb: MRI T1, note the 
penumbra.
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Figure 8d: Brodie’s abscess – Type IIIb: MRI T2, note the 
abscess extending into the epiphysis (Black arrow).

Figure 8e: Brodie’s with sequestrum – Type IIIb 
(Staphylococcus intermedius).

Figure 8f: Brodie’s abscess extending into the epiphysis – 
Type IIIb: MRI showing the penumbra. 

Figure 9a: Brodie’s 
abscess – Type IV: 
Calcaneum lateral 
view.

Figure 9b: Brodie’s 
abscess – Type IV:  
Calcaneum axial 
view.

Figure 9c:
CT scan showing a 
small sequestrum – 
Type IV. 

Figure 9d: Brodie’s abscess – Type IVc: MRI shows broken 
cortex and extension to the soft tissues. Note the penumbra 
also.

Figure 10: 
Cystic type of 
tuberculosis in 
the phalanx – 
Type IVc.
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differential diagnosis (dd)
In the imageological DD of Brodie’s abscess, 
chondroblastoma, fibrous dysplasia, osteoid 
osteoma, eosinophilic granuloma, stress fracture, 
ganglion etc., may be considered. 

Chondroblastoma 
This is a benign cartilaginous tumor involving the 
epiphysis/ apophysis or epimetaphysis. In majority 
of the cases calcification is present which clinches 
the diagnosis (Figure 11). 
  

Figure 12: Cystic type 
of fibrous dysplasia 
with a ground glass 
matrix surrounded 
by sclerotic rim.

Figure 13a: Osteoid 
osteoma in the 
spongiosa of the lower 
end of tibia. 

Fibrous dysplasia (Fd)
This is fibrous aberration in the development of 
bone. In the monostotic type of FD, the cystic lesions 
may simulate Brodie’s abscess (Figure 12). 
 

Figure 11: Chondroblastoma of greater trochanter. 

osteoid osteoma 
This is a benign bone tumor occurring in the cortex, 
subperiosteal area, subarticular region and in the 
spongiosa. The spongiosal form does not produce 
much reactive bone. The nidus is lucent and is less 
than 1.5cm in diameter. This may simulate small 
Brodie’s abscess (Figure 13a). A diaphyseal osteoid 
osteoma may also simulate Brodie’s abscess (Figure 
13bc). 

Eosinophilic granuloma (EG)
This is a benign granulomatous bone lesion 
belonging to Langerhan’s Histiocytosis X. This may 
be single or multiple. A solitary EG radiologically is a 
lytic lesion with surrounding sclerosis with bevelled 
edges. Periosteal reaction may be noted. When it 
occurs in the tubular bones may simulate Brodie’s 
abscess (Figure 14abc). 

Stress fracture
It occurs in active athletic people, usually in the bones 
of the lower limb. A cortical lucency is noted with 
surrounding sclerosis and may simulate Brodie’s 
abscess (Figure 15). 
  

Figure 13bc: Osteoid osteoma in the diaphysis of tibia with 
sclerosis simulating diaphyseal Brodies abscess.

(b) (c)
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ganglion
A ganglion consists of synovial fluid and radiologically 
is subarticular with a lucency surrounded by 
sclerosis (Figure 16).
 

Figure 14a: 
Eosinophilic 
granuloma of 
ulna simulating 
Brodie’s. 

Figure 14bc: Eosinophilic granuloma simulating Brodie’s 
abscess: b) before biopsy, c) after biopsy. 

(b) (c)

Figure 15:
Stress fracture simulating 
Brodie’s abscess. 

Figure 16:
Post traumatic 
ganglion.

Conclusion
Inspite of extensive antibiotic use Brodie’s abscess 
is still encountered. The imageological features are 
classical and to be differentiated from many other 
lytic bone lesions. These features are well illustrated 
and should be of use in practice. The classification 
is mostly academic and is not in practical use in 
management as there is considerable overlap of the 
stages. 
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