
Introduction
Brodie’s abscess is a type of subacute osteomyelitis that has pus or 
granulation tissue-filled cavity with no sequestra [1]. Sir 
Benjamin Brodie first described the disease in 1832 [2]. 
Atraumatic chronic pain to a localized area of the limb without 
any systemic illness is the characteristic presentation in Brodie’s 
abscess.
The mainstay of managing Brodie’s abscess is surgery, which 
consists of thorough debridement of the lesions and removal of 
the peripheral sclerotic rim of bone. Antibiotic-impregnated 
calcium sulfate (AICS) beads have the properties such as 

biocompatible, biodegradable, osteoconductive, and elution of 
100% antibiotic in a controlled manner and can be used 
successfully in osteomyelitis [3]. In our cases, we have filled the 
post-debridement bony cavity with AICS, which acted like a 
filler along with the local antibiotic delivery system that might 
have helped for early consolidation of the cavity for its 
osteoconductive property.
Brodie’s abscess should be differentiated from osteoid osteoma, 
eosinophilic granuloma/Langerhans cell histiocytosis, 
chondrosarcoma, and tuberculosis, as the similar type of 
symptoms and age of onset correlate with each other [4-8]. 
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Introduction: Brodie’s abscess is one type of subacute osteomyelitis without any sequestrum or any systemic illness. Thorough debridement 
and removal of sclerotic rim are the mainstay of the treatment. Antibiotic-impregnated calcium sulfate (AICS) beads act as osteoconductive and 
at the same time, it maintains high antibiotic concentration locally.
Case Report: Three cases are presented with unusual sites of Brodie’s abscess without any history of injury, puncture wound, swelling, or fever. 
All the patients were presented with dull-aching localized deep bony pain. With X-ray and magnetic resonance imaging (MRI) typical findings, it 
was diagnosed as Brodie’s abscess. All patients went through surgical procedure and AICS beads insertion inside the bony cavity. All the patients 
were cured of the disease without any discharge or recurrence of pain with well consolidation of the bony void.
Conclusion: In chronic localized bony dull-aching pain with normal blood parameters without any systemic illness, investigations such as X-ray 
and MRI should be done. Meticulous surgical debridement and AICS beads insertion without bone graft may be considered as definitive 
treatment of Brodie’s abscess.
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Abstract

Learning Point of the Article:
Chronic localized dull-aching bony pain without any systemic illness needs urgent evaluation with X-ray and MRI for definitive diagnosis 

of Brodie’s abscess and may be successfully treated with thorough debridement and filling of bony void with antibiotic-impregnated 
calcium sulfate (AICS) beads.

Unusual Sites of Brodie’s Abscess and the use of Calcium Sulfate Beads: A 
Case Series
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Detailed clinical examination, preoperative radiological 
investigations, and intraoperative tissue samples for 
histopathology and culture sensitivity may help to rule out the 
other differentials, to get a proper diagnosis, and to achieve 
better clinical outcomes.
This case series aims to describe the unusual locations of 
abscesses, clinical features, diagnosis, and treatment outcomes 
with AICS beads.

Case Report

Case 1
A 35-year-old female presented with mild pain over her right leg 
for the past 4 years and was getting aggravated after walking. 
There was no history of trauma, fever, or any open or 
penetrating injury. The patient was primarily treated with 
analgesics. There was deep tenderness over the medial aspect of 
the distal part of the right leg with an intact range of movement 

of the ankle without any associated neurovascular deficit. Blood 
parameters such as erythrocyte sedimentation rate, C-reactive 
protein (CRP), and complete blood count (CBC) were within 
the normal limits (Fig. 1-5).
A full-length radiograph of the right leg AP and lateral view was 
obtained, which showed an oval to serpentine-shaped lucency 
with a well-circumscribed sclerotic margin in the distal tibial 
metaphysis. Magnetic resonance imaging (MRI) shows 
features suggestive of Brodie’s abscess, like penumbra sign. As 
the size of the lesion is small (<3 cm) and the typical findings of 
X-ray and MRI which suggestive of brodie’s abscess, we have 
planned for excisional biopsy rather than core biopsy/Tru-cut 
biopsy. Debridement, curettage of the lesion, complete removal 
of the peripheral sclerotic rim till getting bleeding metaphyseal 
bone, and filling of the void with vancomycin and gentamicin-
mixed calcium sulfate beads were done. No autogenic bone 
graft was used. The specimen was sent for culture sensitivity and 
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Figure 3: After 3-week post-operative, the antibiotic-impregnated calcium 
sulfate is absorbing.

Figure 4: Post-operative 3 months, the void is filled with new bone, 
antibiotic-impregnated calcium sulfate completely dissolved.

Figure 1: Oval or serpentine-shaped lucency in distal 
tibial metaphysis.

Figure 2: Penumbra sign (hyperintense granulation layer) in magnetic resonance 
imaging axial T1 cut.
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histopathological examination. Post-operative immobilization 
was done with a below-knee back slab for 6 weeks. The patient 
was given intravenous antibiotic for 2 weeks. CBC and CRP 
were regularly checked. Culture sensitivity report came as no 
growth of organism. Histopathological features suggested 
chronic osteomyelitis. The patient was then discharged after 2 
weeks of post-operative with oral clindamycin (300 mg tds) for 
4 weeks. She was allowed for a range of movement exercises and 
toe touch weight bearing after the removal of slab for the next 4 
weeks. Follow-up X-rays were done at 3 months, 6 months, 9 
months, and at 1 year. At the end of 3 months, there was 
complete resorption of the AICS beads. At the end of 9 months, 
the bony cavity was completely ossified. There was no wound 
healing problem or residual pain at 1 year of follow-up.

Case 2
A 25-year-old male presented with dull-aching pain over the 
left distal thigh for the last 5 years, having no history of trauma, 
open injury, or fever. He had no systemic illness. The patient 
was taking analgesics as and when required (Fig. 6-9).

On clinical examination, no abnormality was detected except 
local tenderness. After doing an X-ray, MRI, and blood 
investigation, the patient was planned for debridement, 
curettage, and filling the void with antibiotic (vancomycin + 
gentamicin)-mixed calcium sulfate beads. Curettage was done 
by a window made through the medial cortex of the distal 
femur. Intraoperative, the lesion was found to have a sclerotic 
margin filled with cherry-colored tissue which was sent for 
culture sensitivity, Gram’s stain, Ziehl–Neelsen stain, 
cartridge-based nucleic acid amplif ication test, and 
histopathological examination. The sclerotic margin was 
removed till the metaphyseal bleeding bone was reached, and 
the post-debridement void was filled with 10 cc of AICS. As the 
typical features in X-ray and MRI suggested Brodie’s abscess 
and because of small size of the lesion, we had planned for 
excisional biopsy and culture of the lesion for definitive 
diagnosis of the lesion. Like the previous case, here also, no 
organism was detected in culture sensitivity. Histopathology 
showed the presence of granulation tissue without the presence 
of any giant cell or metaplasia suggestive of chronic 
osteomyelitis. The patient was allowed partial weight bearing 
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Figure 5: Post-operative 1-year X-ray showing healed bony 
cavity.

Figure 6: Distal femur radiolucent lesion surrounded by well-defined sclerotic rim.

Figure 7: Post-operative X-ray showing antibiotic-impregnated calcium 
sulfate beads after thorough removal of sclerotic rim.

Figure 8: Post-operative 6 weeks showing gradual absorption of beads.
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for 6 weeks and after 2 weeks of intravenous antibiotics, the 
patient was discharged with oral clindamycin for 4 weeks.

Case 3
A 31-year-old male presented with right proximal thigh pain for 
the past 8 years. The pain was getting aggravated after the 
activity. No history of trauma, swelling, sinus, or fever was 
present. The patient’s X-ray and MRI revealed a well-
circumscribed sclerotic margin with a fluid-filled cavity at the 
posteromedial cortex of the metaphyseal-diaphyseal junction 
of the proximal femur suggestive of Brodie’s abscess (Fig. 10-
12).
The patient was then treated with debridement, curettage, 
intramedullary reaming, antibiotic-mixed calcium sulfate 
beads inser t ion into the intramedul lar y canal  and 

intramuscula
r l y  i n  a n d 
around the 
lytic lesion. 
Prophylactic 
l o n g 
p r o x i m a l 
femoral nail 
was inserted. 
The patient 
was allowed 
to ambulate 
w i t h  f u l l 
w e i g h t 
bearing in the 
p o s t -
o p e r a t i v e 
period. Intra-
o p e r a t i v e 
debridement 
t i s s u e ’ s 

Gram’s stain came negative, but the culture sensitivity test 
showed methicillin-sensitive Staphylococcus aureus (MSSA), 
which was sensitive to vancomycin, gentamicin, clindamycin, 
and linezolid. The patient was treated for 2 weeks with 
intravenous vancomycin and then discharged with oral 
linezolid and clindamycin for 4 weeks.
All the patients’ follow-ups were regularly taken at 6 weeks, 3 
months, 6 months, 9 months, and 1 year. All final X-rays 
showed consolidation of void. No complaints were present 
regarding pain, discharge, or fever.

Discussion
Brodie’s abscess is primarily found in young men [9]. It is a 
hematogenous osteomyelitis, with minimal localized 
symptoms such as mild swelling, abscess, impetigo, or blisters 
[10, 11]. All of our cases are in the age group of 20–40 years, 
and none of them had any previous history of trauma, fever, or 
local discharging sinus. All of them presented with localized 
pain in the affected body part without any systemic 
manifestations. In general, in microbiological study, no 
organism is found in 20–50% of cases [12, 13]. The most 
common bacteria causing Brodie’s abscess are S. aureus. In our 
series, we had only one case, whose culture and sensitivity of 
the tissue samples from the cavity reported the growth of 
MSSA. Histopathology of the tissue samples sent from the 
lesion showed chronic osteomyelitis with granulation, 
including lymphocytes and plasma cells in all cases without 
granuloma or metaplasia.
With very few or no constitutional symptoms and almost 
normal blood parameters, Brodie’s abscess is difficult to 
diagnose in the first place. Furthermore, it mimics some benign 
or malignant bone tumors. However, some characteristic 
radiological features such as serpentine sign on X-ray and the 
penumbra sign on MRI help in the diagnosis of the disease [9, 
10]. The early and correct diagnosis of Brodie’s abscess leads to 
a 100% cure rate [9].
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Figure 9: Post-operative 1-year X-ray showing metaphysis without 
sclerosis with consolidation of bony cavity and narrowing of bony window. Figure 10: Fluid-filled oval lesion.

Figure 11: Lucency with sclerosed rim.
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Clinical Message

Long-standing dull-aching bone pain without any systemic illness 
should be evaluated urgently with X-ray and MRI. Brodie’s abscess 
can be successfully treated with thorough debridement and AICS 
bead insertion without any recurrence.

Treatment is mainly surgical, which includes thorough 
debridement and curettage of the lesion. Only antibiotic 
treatment has a high recurrence rate and the length of antibiotic 
treatment is not defined [11]. The most crucial factor for 
successful treatment of Brodie’s abscess is removing all around 
the sclerotic rim of bone at the periphery of the lesion and 
getting a healthy bleeding cavity wall. Management of the post-
debridement bony void is also vital, as the hematoma formed in 
the void may serve as a safe nidus for the growth and 
proliferation of the organism. Different options to fill the void 
are bone graft, polymethyl methacrylate, calcium sulfate, 
calcium phosphate, or bioactive glass [14]. All the options have 
their advantages and disadvantages. From the recent literature, 
it is clear that AICS has a lower recurrence of infection rate than 
PMMA [3].
AICS beads get dissolved fully to deliver 100% antibiotic 
locally for an extended period of around 6–8 weeks [3]. The 
concentration of local antibiotic is much higher than the 
minimum inhibitory concentration of the particular bacteria. 
Furthermore, antibiotics have low systemic toxicity, as they are 
used locally. In AICS, heat-sensitive antibiotics can be used, as 
AICS beads are made at cool room temperature in a non-

exothermic process [15]. Furthermore, the second surgery is 
not required to remove the beads [16].
In our study, we filled the post-debridement bony cavity with 
AICS beads, which acted like the local antibiotic delivery 
system and its osteoconductive property, which has helped in 
the early consolidation of the bony cavity. There was no 
recurrence of infection, no delayed wound healing, or 
discharge from the surgical site. We also did not encounter any 
p ro b l e m  re l ated  to  h e te ro t ro p h i c  o s s i f i c at i o n  o r 
hypercalcemia. Vancomycin and gentamycin-mixed beads 
were used in this study, which have comparable results with the 
study by Ferguson et al. [17] and McNally et al. [18]. AICS 
b e a d s  p r o m o t e  n e w  b o n e  f o r m a t i o n  b e c a u s e  o f 
osteoconductive property. AICS also induces vascularized 
membrane and corticalization which promotes bone 
formation [19]. It does not induce any inflammatory cells in 
the bone regeneration processes. It is a reasonable alternative to 
autogenous bone graft in bone defects with infection to fill the 
dead space or bony void [20].

Conclusion
This study shows that chronic mild, dull-aching pain in a limb 
with deep localized tenderness without systemic illness should 
be evaluated with diagnostic tools such as X-ray and MRI. 
Meticulous surgical debridement and filling the void with 
AICS beads without any bone graft can be considered a 
definitive treatment for Brodie’s abscess.

Figure 12: Post-operative 3 weeks, antibiotic-impregnated calcium sulfate 
beads are in bony cavity and in soft-tissue layers.
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