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ABSTRACT 

Background: Aneurysmal bone cyst (ABC) is a benign but locally aggressive osteolytic lesion characterized by blood-filled cystic 
spaces. It accounts for approximately 1% of primary bone tumors and commonly affects the metaphyseal regions of long bones. 
Calcaneal involvement is rare and may present diagnostic challenges because of its unusual location and similarity to other benign 
cystic lesions. This case describes a primary ABC of the calcaneum in an adult patient.  
Methods: A 30-year-old female presented with persistent pain and swelling over the left heel for six months. Clinical examination 
revealed mild swelling and superficial tenderness. Plain radiography, computed tomography (CT), and magnetic resonance 
imaging (MRI) were performed. The lesion was evaluated for its size, location, internal characteristics, and surrounding bone 
changes. Extended curettage followed by reconstruction with an autologous bone graft was performed, and the excised tissue was 
subjected to histopathological examination. 
Results: Imaging demonstrated a well-circumscribed cystic lesion measuring 2.1 × 2.3 × 2.0 cm in the anterior half of the 
calcaneus, with surrounding bone marrow edema and characteristic fluid-fluid levels on MRI. Simple bone cyst and ABC were 
considered as the principal differential diagnoses. Histopathological examination confirmed an aneurysmal bone cyst. The patient 
underwent extended curettage and autologous bone grafting with favorable postoperative clinical outcome.  
Conclusion: Primary ABC of the calcaneum is an uncommon lesion requiring careful clinical, radiological, and histopathological 
assessment. Extended curettage with autologous bone grafting provides an effective treatment option with favorable functional 
outcomes. Awareness of this rare presentation may facilitate early diagnosis and appropriate management. 
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Aneurysmal bone cyst (ABC) is a benign, expansile, 

blood-filled cystic lesion of bone first described by Jaffe 

and Lichtenstein in 1942 [1]. Despite its benign 

histological nature, ABC exhibits locally aggressive 

behavior and may cause cortical expansion, thinning, and 

destruction. The lesion accounts for approximately 1% of 

all primary bone tumors and has an incidence of 0.14 per 

100,000 population [2]. 

ABCs predominantly affect individuals in the first two 

decades of life, with 75–90% of cases occurring before 
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the age of 20 years [3]. A slight female predominance has 

been reported in some series. The metaphyseal regions 

of long bones are the most commonly affected sites, 

with the distal femur, proximal tibia, humerus, and fibula 

being frequent locations [4]. The spine and pelvis are 

involved in approximately 15% and 9% of cases, 

respectively. 

The occurrence of ABC in the calcaneum is exceptionally 

rare, constituting only 1.6% of all reported ABC cases [5]. 

The unusual location and nonspecific clinical 

manifestations, particularly heel pain and swelling, may 

result in diagnostic difficulty and delayed recognition. 

Because several benign and malignant lesions can 

present with similar symptoms, a combination of clinical 

assessment and appropriate imaging is essential. The 

presence of fluid-fluid levels on magnetic resonance 

imaging (MRI), resulting from the settling of blood 

products within the cystic cavities, is highly suggestive of 

ABC [6]. 

The etiology of ABC remains debated. Although 

traditionally considered a primary neoplastic lesion, 

current evidence suggests that ABC may also represent a 

reactive process secondary to trauma, hemorrhage, or 

an underlying primary bone lesion such as giant cell 

tumor, chondroblastoma, or osteoblastoma [7]. Primary 

ABCs are characterized by rearrangements of the USP6 

gene on chromosome 17q13, whereas secondary ABCs 

generally lack this genetic alteration [8]. Histopathological 

examination therefore remains important for 

establishing the definitive diagnosis and distinguishing 

ABC from other cystic or giant-cell-rich lesions. 

The standard treatment for ABC involves extended 

curettage with or without adjuvant therapy, including 

phenol, cryotherapy, or argon beam coagulation, 

followed by reconstruction with bone grafting or 

cementation [9]. Alternative treatment modalities include 

selective arterial embolization and sclerotherapy with 

polidocanol. Systemic therapy with denosumab may also 

be considered in selected cases, particularly when 

lesions are surgically inaccessible or associated with 

considerable morbidity [10]. 

Calcaneal ABCs require particular consideration because 

of the unique anatomy and weight-bearing function of 

the calcaneum. Adequate removal of the lesion while 

preserving structural integrity is essential to achieve 

satisfactory functional recovery. Early recognition and 

appropriate treatment may help prevent progressive 

bone destruction and reduce the risk of recurrence. 

We present a rare case of primary aneurysmal bone cyst 

of the calcaneum in a 30-year-old female, detailing the 

clinical presentation, radiological evaluation, surgical 

management, and histopathological confirmation. The 

case emphasizes the diagnostic challenges associated 

with this uncommon location and highlights the role of 

combined clinical, radiological, and pathological 

assessment in establishing an accurate diagnosis. 
 

CASE PRESENTATION 

Patient Information- A 30-year-old woman presented to 

the Orthopaedic Outpatient Department with pain and 

swelling over the left heel for six months. The pain had 

gradually increased and was more prominent during 

weight-bearing and walking, causing difficulty in 

ambulation. There was no history of preceding trauma, 

fever, night pain, constitutional symptoms, or significant 

weight loss. Her past medical and family histories were 

unremarkable.  
 

Clinical Examination- On examination, the patient was 

afebrile and clinically stable. Local examination revealed 

mild diffuse swelling over the left calcaneal region with 

superficial tenderness. The overlying skin was normal, 

without erythema, ulceration, sinus formation, warmth, 

or crepitus. Ankle and subtalar movements were 

preserved, although terminal movements were painful. 

Distal neurovascular examination was normal.  
 

Radiological Evaluation- Plain radiographs demonstrated 

a well-defined expansile lytic lesion involving the anterior 

half of the calcaneus, with a narrow zone of transition 

and thinned but intact cortical shell. There was no 

periosteal reaction or pathological fracture. MRI 

revealed a well-defined cystic lesion measuring 2.1 × 2.3 

× 2.0 cm, with surrounding bone marrow edema and 

characteristic fluid-fluid levels. There was no pathological 

fracture or soft-tissue extension (Fig. 1).  
 

Differential Diagnosis- A simple bone cyst and 

aneurysmal bone cyst (ABC) were considered as the 

principal differential diagnoses. Giant cell tumor, 

chondroblastoma, osteoblastoma with secondary ABC-

like changes, and telangiectatic osteosarcoma were also 

considered. However, the characteristic fluid-fluid levels 

and absence of aggressive features favored ABC. 
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Fig. 1: Preoperative clinical photograph showing mild 

swelling over the left heel in lateral and anteromedial 

views. 
 

Surgical Management- After appropriate preoperative 

evaluation and informed consent, surgical treatment was 

planned. Under spinal anesthesia, a direct lateral 

approach was used to expose the calcaneal lesion. A 

cortical window was created under fluoroscopic 

guidance. On entering the cavity, dark hemorrhagic fluid 

was encountered, with multiple blood-filled spaces 

separated by thin fibrous septa, grossly suggestive of an 

ABC (Fig. 2).  
 

 
Fig. 2: Preoperative anteroposterior and lateral 

radiographs of the left ankle showing a well-defined 

expansile lytic lesion involving the anterior half of the 

calcaneus. 
 

Extended intralesional curettage was performed using 

curettes of different sizes, with meticulous removal of 

the cyst lining and pathological tissue. The curetted 

material was collected for histopathological examination 

(Fig. 3). The cavity was subsequently thoroughly irrigated 

with normal saline.  
 

 
Fig. 3: MRI showing a cystic lesion in the anterior 

calcaneus with fluid-fluid levels. 
 

Reconstruction 

The resulting cavity was filled with commercially 

available G BONE allograft bone chips to restore 

structural integrity and facilitate bone healing. The soft 

tissues were closed in layers, and the limb was 

immobilized in a below-knee plaster splint (Fig. 4).  
 

 
Fig. 4: Intraoperative photographs showing exposure of 

the calcaneal lesion, evacuation of cystic contents, and 

wound closure. 
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Histopathological Examination- Histopathological 

examination showed multiple blood-filled cystic spaces 

separated by fibrous septa containing fibroblasts, 

capillaries, multinucleated osteoclast-like giant cells, and 

hemosiderin-laden macrophages. No significant 

cytological atypia or malignant features were identified, 

confirming the diagnosis of aneurysmal bone cyst.  
 

 
Fig. 5: Histopathological examination showing blood-

filled spaces with fibrous septa and multinucleated giant 
cells, consistent with aneurysmal bone cyst. 

 

Follow-up 

The postoperative course was uneventful, with primary 

wound healing and no postoperative complications. At 

three-month follow-up, the patient was pain-free, had 

full ankle and subtalar movements, and was able to walk 

without a limp. Follow-up radiographs demonstrated 

progressive incorporation of the bone graft with 

restoration of calcaneal architecture and no evidence of 

recurrence.  
 

DISCUSSION  

Aneurysmal bone cysts (ABCs) are benign but locally 

aggressive, blood-filled cystic lesions that can occur in 

almost any bone, with a predilection for the metaphyseal 

regions of long bones [11]. Calcaneal involvement is 

exceptionally uncommon, with only sporadic cases 

reported in the literature [5,12]. This unusual location may 

create diagnostic difficulty because the clinical and 

radiological features can overlap with several other 

calcaneal lesions. 

ABC accounts for approximately 1% of all primary bone 

tumors and has an incidence of 0.14 per 100,000 

population [2]. Approximately 75–90% of cases occur 

before 20 years of age [3]. Our patient was 30 years old, 

representing an atypical age presentation. The slight 

female predominance reported in some series was also 

consistent with our case. Thus, ABC should remain a 

diagnostic consideration even in older patients when 

characteristic imaging features are present. 

The pathogenesis of ABC remains incompletely 

understood. Primary ABCs are associated with USP6 gene 

rearrangements and overexpression, whereas secondary 

ABCs may develop in association with trauma, 

hemorrhage, or underlying lesions such as giant cell 

tumor, chondroblastoma, or osteoblastoma [7,8]. In the 

present case, there was no history of trauma or known 

underlying bone lesion, and the clinical, radiological, and 

histopathological findings supported a primary ABC. 

Calcaneal ABC usually presents with nonspecific 

symptoms including chronic heel pain, swelling, 

tenderness, and difficulty with weight-bearing [13]. Our 

patient presented with progressive heel pain and 

swelling for six months, associated with difficulty in 

walking. Such an insidious presentation may lead to 

diagnostic delay, particularly when systemic symptoms 

are absent. 

Radiographs typically show a well-defined expansile lytic 

lesion with cortical thinning and a narrow zone of 

transition [14]. MRI is particularly useful for assessing the 

internal architecture and extent of ABC. Fluid-fluid levels 

are a characteristic feature resulting from the separation 

and settling of blood products of different densities 

within the cystic cavities [6]. In our patient, MRI 

demonstrated a well-defined 2.1 × 2.3 × 2.0 cm cystic 

lesion in the anterior calcaneus with surrounding bone 

marrow edema and characteristic fluid-fluid levels. These 

findings strongly favored ABC. 

The differential diagnosis of a lytic calcaneal lesion 

includes simple bone cyst, giant cell tumor, 

chondroblastoma, osteoblastoma, enchondroma, and 

telangiectatic osteosarcoma [15]. Although fluid-fluid 

levels strongly suggest ABC, they are not completely 

specific and may occur in other lesions. Secondary ABC-

like changes may accompany primary tumors, 

particularly chondroblastoma [16]. In the present case, the 

well-defined margins, absence of aggressive cortical 

destruction, periosteal reaction, and soft-tissue 

extension favored a benign lesion. Histopathological 

examination was therefore essential for definitive 

confirmation. 

Treatment aims to relieve pain, prevent pathological 

fracture, achieve local control, and preserve the 
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structural integrity of the weight-bearing calcaneus. 

Extended curettage with or without adjuvant therapy 

followed by bone grafting or cementation remains a 

commonly used treatment [9,17]. Other options include 

selective arterial embolization, sclerotherapy, 

denosumab, and cryotherapy, particularly for large, 

recurrent, or surgically inaccessible lesions [18–22]. In our 

case, extended curettage with bone grafting was 

selected because the lesion was relatively small, 

accessible, and amenable to complete removal. 

Adequate reconstruction is particularly important in the 

calcaneus because of its weight-bearing function. 

Complete removal of the cyst lining during extended 

curettage is important for reducing recurrence. Adjuvant 

techniques such as phenol, cryotherapy, or argon beam 

coagulation may further improve local control but can 

cause injury to surrounding tissues [23]. In our patient, 

adjuvant therapy was not used because thorough 

curettage could be achieved and the lesion was relatively 

small. 

Histopathology demonstrated blood-filled cystic spaces 

separated by fibrous septa containing fibroblasts, 

capillaries, multinucleated osteoclast-like giant cells, and 

hemosiderin-laden macrophages, without significant 

atypia or malignant features [24]. These findings 

confirmed the diagnosis of ABC and helped exclude 

malignant mimics. 

Recurrence remains an important concern following 

treatment, particularly after incomplete curettage. 

Recurrence rates after curettage and grafting have been 

reported at approximately 10–20%, with variation 

according to lesion location, age, surgical technique, and 

use of adjuvant therapy [25]. Our patient remained 

clinically and radiologically recurrence-free at three 

months, with progressive graft incorporation and 

restoration of calcaneal architecture. However, longer 

follow-up is necessary to exclude late recurrence. 

The present case shares the typical features of previously 

reported calcaneal ABCs, including chronic heel pain, an 

expansile lytic lesion, fluid-fluid levels on MRI, and 

successful management with curettage and bone 

grafting [5,13,26]. Its distinctive features were the patient's 

relatively older age of 30 years and the small lesion 

confined to the anterior half of the calcaneum. The main 

limitations were the short follow-up period and absence 

of USP6 genetic testing. Nevertheless, the combination 

of characteristic imaging, complete curettage, bone graft 

reconstruction, and histopathological confirmation 

resulted in a favorable short-term functional outcome.  
 

CONCLUSIONS 

Primary aneurysmal bone cyst of the calcaneus is a rare 

benign lesion that should be considered in patients 

presenting with persistent heel pain and swelling. 

Accurate diagnosis requires correlation of clinical, 

radiological, and histopathological findings, with 

characteristic fluid-fluid levels on MRI providing an 

important diagnostic clue. Extended intralesional 

curettage followed by bone grafting offers effective local 

control and satisfactory functional recovery in 

appropriately selected cases. Although favorable short-

term outcomes can be achieved, prolonged clinical and 

radiological follow-up remains essential for early 

detection of recurrence and assessment of sustained 

functional recovery.  
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