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a b s t r a c t 

Brodie’s abscess is a relatively rare subacute form of osteomyelitis. Early diagnosis is chal- 

lenging because of its insidious onset and vague symptoms. Magnetic resonance imaging 

is helpful in the diagnosis of Brodie’s abscess; however, to date, no study has described the 

imaging findings of this disease in the early stage. Here, we present the case of a 14 year-old 

boy with Brodie’s abscess in the proximal tibia. The lesion initially presented as a bone mar- 

row edema in the proximal metaphysis of the left tibia on MRI and was misinterpreted as 

a bone bruise. Further radiological examination was performed 1 month later; this revealed 

the formation of an abscess cavity, which suggested Brodie’s abscess. The patient was re- 

ferred to our hospital and underwent curettage and debridement, which led to the definitive 

diagnosis of Brodie’s abscess on histopathological findings and bacterial culture. On careful 

retrospective evaluation, the initial radiological findings suggested a microabscess on the 

metaphyseal side of the growth plate and bone marrow edema spreading from the lesion to 

the epiphysis. These radiological changes could be reliable evidence proving that the meta- 

physeal side of the growth plate is the origin of Brodie’s abscess. Moreover, bone marrow 

edema with suspected microabscess in the metaphysis of the long bones can be the initial 

stage of the formation of Brodie’s abscess and should be carefully followed up. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Fig. 1 – Initial imaging examination. (A) Anteroposterior plain radiograph of the left knee shows no significant signs of 
abnormalities. (B, C) Magnetic resonance imaging of the left knee. Coronal view of T1-weighted and fat-suppressed 

T2-weighted images. Bone marrow edema around the pes anserinus and fluid accumulation below the medial collateral 
ligament are observed. (D, E) Another imaging slice of coronal and sagittal view of fat-suppressed T2-weighted images. 
There was a space occupied lesion at the metaphyseal growth plate and it was considered a microabscess 
retrospectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

Our patient was a 14 year-old male baseball catcher without
any notable medical history who presented to a nearby ortho-
pedic clinic with a complaint of pain in the left knee without
any inciting injury. Because plain radiography at initial pre-
sentation did not show any significant findings ( Fig. 1 A), the
patient was diagnosed with overuse and advised to take some
rest, which did not resolve the left knee pain. The first MRI
showed a poorly defined edematous lesion on the medial side
of the proximal tibia as well as around the pes anserinus and
the distal part of the medial collateral ligaments with low sig-
nal intensity on T1-weighted images and high signal intensity
on T2-weighted images ( Fig. 1 B-E). Despite no clear inciting in-
juries, his high activity as a baseball player and the MRI find-
ings led to the misdiagnosis of a bone bruise. Although the
patient was advised to take some rest, the symptom did not
improve after a month, which resulted in his referral to our
hospital. 

On physical examination, the patient had tenderness at
the slightly swollen point on the medial side of the left
knee without typical local signs of infection, such as ery-
thema and warmth. No restriction in knee motion was ob-
served. The patient was subjected to routine biochemical and
radiological investigations. The leukocyte count was 3,800/ μL
and C-reactive protein level was 0.86 mg/dL, which suggested
a mild increase in inflammatory response. 

Subsequent plain radiography and MRI revealed a well-
defined intramedullary cystic lesion at the edge of the prox-
imal tibial metaphysis ( Fig. 2 A–C). On T1-weighted images,
the central part of the lesion showed low signal intensity, the
thin layer around this central part was isointense to the mus-
cle, and the discrete peripheral zone showed low signal inten-
sity. Therefore, based on these radiological features and clini-
cal course, we suspected the formation of Brodie’s abscess. 

Curettage and debridement were performed to determine
and treat the pathological diagnosis. The operation was care-
fully performed to avoid damaging the adjacent growth plate
( Fig. 3 A). Intraoperative findings confirmed that the dark red
pus spilled after fenestration of the bone, which was sub-
jected to culture examination. The histopathological findings
revealed proliferation of the granulation tissue and infiltration
of the inflammatory cells, including neutrophils and plasma
cells ( Fig. 3 B). Because Methicillin-sensitive Staphylococcus au-
reus grew on a culture specimen obtained during surgery, in-
travenous administration of cefazolin for 2 weeks and oral
cefalexin for 3 months were performed. The pain resolved
shortly after the surgery. At the 18-month follow-up, there
were no significant changes in the growth plate ( Fig. 4 A) nor
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Fig. 2 – Second imaging examination 1 month after the initial examination. (A) Anteroposterior plain radiograph of the left 
knee shows the osteolytic lesion on the medial side of the tibial metaphysis. (B, C) Magnetic resonance imaging of the left 
knee. Coronal view of T1-weighted and fat-suppressed T2-weighted images. An osteolytic lesion is detected. The central 
part of the lesion has a low signal intensity on T1-weighted images and high signal intensity on fat-suppressed 

T2-weighted images, which suggested pus accumulation. 

Fig. 3 – Intraoperative and pathological findings. (A) Curettage was performed through the thinning area of the cortical bone, 
preventing damage to the growth plate. (B) Hematoxylin and eosin staining (100 × magnification). No atypical cells were 
detected. Inflammatory cell infiltration and granulation tissue proliferation were observed, some of which invade the 
cancellous bone. 

Fig. 4 – Postoperative findings 18 months after surgery. (A) Anteroposterior plain radiograph of the left knee shows no 

significant change in the growth plate. (B, C) Magnetic resonance imaging of the left knee. Coronal view of T1-weighted and 

fat-suppressed T2-weighted images. The lesion is replaced by native tissue with postoperative inflammatory change. 
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clear signs of reactivation on MRI ( Fig. 4 B and C). The patient
had no complaints of pain in the left knee and resumed play-
ing baseball. 

Discussion 

Brodie’s abscess is a subacute form of osteomyelitis that
presents as an accumulation of pus in bones [1] . In 1832,
Sir Benjamin Brodie first described a localized abscess in
the tibia without systemic symptoms of infection. He exam-
ined a case resulting in amputation and demonstrated the
efficacy of perforating the bone using a trephine [2] . Since
then, numerous studies have described different clinical and
treatment aspects. Considering its epidemiology, Brodie’s ab-
scess is more likely to occur in young males. The most com-
monly affected sites are the metaphyseal parts of the long
bones, particularly the femur and tibia [3-5] . The most com-
mon pathogen is Staphylococcus aureus , although Pseudomonas,
Kingella kingae , and Streptococcus pyogenes have also been re-
ported to be causative organisms [ 6 ,7 ]. The symptoms are
commonly confined to the affected sites; systemic symptoms
of infection, including fever, are rarely noted. Therefore, the
diagnosis of Brodie’s abscess can be difficult and requires a
considerable amount of time. 

Subacute osteomyelitis has not been strictly defined, but
generally it is recognized as any infection in the bony tissue
that persists for > 2 weeks without any symptoms of acute
illness [ 8 ,9 ]. The infection can persist without marked symp-
toms for weeks because of the low virulence of the causative
organism, good host resistance, or inappropriate use of an-
tibiotics. The prevalence of acute primary hematogenous os-
teomyelitis in children is estimated to be between 1 and 13 per
100,000 [10] , whereas that of subacute osteomyelitis is gener-
ally lower [11] . The formation of Brodie’s abscess is even rarer,
accounting for only 2.4% of the total number of cases of os-
teomyelitis [3] . In this report, the rarity of Brodie’s abscess led
to the misinterpretation of the initial bone marrow edema on
MRI as a bone bruise, a more common condition. Brodie’s ab-
scess is seen predominantly in young males with an unfused
epiphyseal growth plate, typically presenting during the sec-
ond decade of life. It is commonly found in the metaphysis of
long bones, such as the tibia and femur [3-5] . The main symp-
toms are localized bone pain and swelling. Owing to the lack
of systemic illness and frequently normal laboratory findings,
clinically diagnosing Brodie’s abscess can be challenging. In
this case report, although it occurred at a common site at a
common age, only localized pain and a mild increase in C-
reactive protein levels were noted. Furthermore, because of
the high activity of the patient as a baseball player, the condi-
tion was misdiagnosed as a bone bruise. 

The radiological findings of Brodie’s abscess are similar
to those of other benign and malignant bone lesions caus-
ing inflammation in the surrounding area, including osteoid
osteoma, Langerhans cell histiocytosis chondrosarcoma, Ew-
ing’s sarcoma, and traumatic lesions [ 5 ,12-14 ]. Plain radiogra-
phy of Brodie’s abscess shows a lytic lesion with peripheral
sclerotic rim fading [13] . The features of MRI are helpful for
the diagnosis of Brodies’ abscess. Marti-Bonmati et al. first de-
scribed the “target” appearance on MRI, comprising four sepa-
rate layers: (1) a center, (2) two rings, and (3) a peripheral halo
[15] . The central region represents the abscess cavity. The in-
ner ring corresponds to the granulation layer, and the outer
ring corresponds to reactive sclerosis. The peripheral halo rep-
resents the imaging equivalent of bone marrow edema. Addi-
tionally, Grey et al. and McGuinness et al. described the impor-
tance of the “penumbra sign,” referring to a transition zone
with relatively high signal intensity on T1-weighted images
between the abscess and reactive sclerosis [ 16 ,17 ]. In this case
report, the patient demonstrated both the “target” appearance
and “penumbra sign” on the second MRI ( Fig. 2 A–C). However,
to date, no study has demonstrated the imaging features in
the early stage of the disease. 

Bone marrow edema, particularly that occurring at the
knee, has a wide differential diagnosis, which includes is-
chemic, mechanical, and reactive causes of bone marrow
edema [18] . Additionally, the focal periphyseal edema zone on
MRI that was first described by Zbojniewicz et al. may be help-
ful in characterizing bone marrow edema, particularly in the
case of adolescents [19] . The focal periphyseal edema zone is
probably related to the early stage of physiological closure of
the growth plate. Although it causes pain, there is little need
for invasive measures and no need for follow-up MRI; more-
over, conservative treatment shows good outcomes. In our pa-
tient, the metaphyseal side of the growth plate appeared to
be slightly separated on initial MRI. On careful retrospective
evaluation, inferring a microabscess was possible ( Fig. 1 D and
E). The bone marrow edema in our patient spread around the
microabscess even in the epiphysis, which indicates that the
microabscess was the center of the diffuse inflammation. 

Several etiologies are associated with osteomyelitis. Kre-
mers HM et al. reported that hematogenous infections and
trauma-related contiguous infections cause of most cases of
pediatric osteomyelitis [20] . Particularly, the metaphysis is the
primary site of infection in children owing to its abundant
vascularity [21] . The reduced rate of blood flow in the capil-
lary loops at the metaphysis renders this site more susceptible
to hematogenous seeding of infection, furnishing a breeding
ground for septic emboli [22-24] . We believe that the radiologi-
cal changes in our patient observed on sequential MRI suggest
that the infection occurred from the metaphyseal side of the
growth plate. 

Treatment options for Brodie’s abscess vary. It has been
reported that treatment with the combination of antibiotics
and immobilization without operation is successful in some
cases [25] . Currently, the trend toward the use of medication
alone for pediatric osteomyelitis is increasing, but no prospec-
tive studies support this [26] . Early biopsy and curettage com-
bined with antibiotics are considered the standard procedure
for not only treatment but also histopathological diagnosis of
Brodie’s abscess [ 4 ,5 ]. The duration of antibiotic treatment has
also been a subject of debate; however, chronic infections re-
quire antibiotic therapy lasting for 3 to 6 months after surgery
[27] . In our patient, antibiotics were administered for 3 months
postoperatively, and no recurrence was observed. 

In conclusion, the initial MRI findings of the present case
proved the concept of infectious origin of Brodie’s abscess on
the metaphyseal side of the growth plate. Bone marrow edema
associated with a space-occupying lesion suggestive of a mi-
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croabscess at the metaphysis growth plate without any trau-
matic history could be the initial stage of Brodie’s abscess and
should be carefully followed up. 

Patient consent 

Informed consent was obtained from the participant included
in the study. 
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