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Abstract:
Aneurysmal bone cysts are enigmatic, locally destructive, blood filled lesions of bone with unknown cause
and unusual presentations. We report a case of 16 year old female with aggressive aneurysmal bone cyst
of proximal left femur complicated by transcervical fracture neck of femur. As the age of the patient was
not suitable for replacement, a successful attempt was made to salvage the hip with intralesional curettage
and fixation with 2 fibular struts and a cancellous hip screw. Femoral head is viable till date.
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Introduction
The aneurysmal bone cyst (ABC) is an expansile cystic lesion that most often affects individuals during the second
decade of life and may occur in any bone in the body. Although benign, the ABC can be locally aggressive
and can cause extensive weakening of the bony structure and impinge on the surrounding tissues [1,2,3].
Pathological fractures of proximal femur secondary to benign bone tumors often are difficult to treat because
of extensive bone destruction, periarticular location and high risk of local relapse [4]. A procedure that saves
the joint and ensures low risk of recurrence is desirable. Thus, the treatment of such tumors is a challenge for
Orthopaedic surgeons. We report a case of aneurysmal bone cyst of proximal femur complicated by fracture
neck of femur, treated with curettage, fibular strut graft and cancellous hip screw.
Case Report
A 16 year old girl presented to the emergency with complaints of inability to bear weight on her left lower limb
after history of trivial trauma. Examination revealed, externally rotated left lower limb with painful movements at
hip joint. There was local tenderness on palpation with no distal neurovascular deficit. Roentgenogram revealed well
defined expansile lesion involving proximal femur with extensive destruction associated with pathological fracture
of neck of femur. Computerised tomography further delineates the radiographic findings [Fig.1,2]. Fine needle
aspiration under image intensifier was performed and a provisional diagnosis of aneurysmal bone cyst was made.
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The patient was subsequently taken up for surgery and Watson Jones approach [5] was used to approach the
hip and intralesional extended curettage was performed. The fracture was fixed with two fibular struts (taken
from ipsilateral limb) and a 6.5 mm cancellous hip screw. The cavity was then filled with cancellous bone graft
and bone graft substitutes (calcium triphosphate) [Fig.3]. Histology showed fibrous tissue with vascular spaces,
haemosiderin deposits and multinucleated giant cells, consistent with aneurysmal bone cyst [Fig.4]. The patient
was followed at 6 weeks, 3 months [Fig.5], 6 months and 12 months, and was evaluated with Harris hip score
[6]. She was able to weight bear independently by 12 weeks and Harris hip score was 92.
Discussion
Aneurysmal bone cysts are locally destructive, blood-filled reactive lesions of bone. This entity was first
described by Jaffe and Lichtenstein in 1942 [7]. It consists of blood-filled septate cavities lined by fibroblast
and histiocytes. Hemosiderin-laden macrophages, chronic inflammatory cells, and multinucleated giant cells
also are present [1,2,3,4,8]. Any bone may be involved, but the most common location includes the proximal
humerus, distal femur, proximal tibia, and spine.
Approximately 85% of patients with ABCs present before age 20 and there is a slight female predominance
[9,10]. Most patients with aneurysmal bone cysts complain of mild to moderate pain and swelling that has been
present for weeks to several months. Pathologic fracture occurs in about 8% of ABC [9]. True etiology of these
tumours is unknown. Most lesions arises de novo and are termed as ‘Primary ABCs’. They may also arise in

Fig.1: CT scan, sagittal section, revealed well defined expansile lesion involving left proximal
femur with extensive destruction associated with pathological fracture of neck of femur

Fig.2: CT scan, coronal section, revealed the ‘blown out’ lesion of the left proximal femur.
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Fig.3: Intra operative photograph from image intensifier showing cavity filled with cancellous
graft and bone substitute and fracture fixed with fibular strut and cancellous screw.

Fig.4: Histopathological image of aneurysmal bone cyst (black arrow, red lines and green
arrow) reveal blood filled sinus, multinucleate giant cells and fibrous tissue respectively.

Fig.5: 12 weeks’ post-operative roentgenogram showing the exuberant
callus formation and union of fracture neck of femur.
conjunction with other lesions like fibrous dysplasia, osteoblastoma, chondromyxoid fibroma, nonossifying fibroma,
chondroblastoma, osteosarcoma, chondrosarcoma, unicameral bone cyst, hemangioendothelioma, and metastatic
carcinoma. Such tumours are designated as ‘Secondary ABCs’[11]. Features of the current case were consistent
with primary ABC. Although the pathogenesis is uncertain, it is likely that aneurysmal bone cysts result from local
circulatory disturbance leading to increased venous pressure and production of local haemorrhage [12].
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Radiographs typically show an eccentric, lytic lesion with an expanded, remodelled ‘blown out’ or ‘ballooned’
bony contour of the host bone [13,14]. The natural history of aneurysmal bone cyst has been described as
evolving through four radiological stages: initial, active, stabilization and healing [14,15]. In the initial phase,
the lesion is characterized by a well- defined area of osteolysis with discrete elevation of the periosteum.
This is followed by a growth phase, in which the lesion grows rapidly with progressive ‘destruction’ of bone
and development of the characteristic ‘blown-out’ radiologic appearance. The growth phase is succeeded by
a period of stabilization, in which the characteristic ‘soap bubble appearance’ develops, as a result of the
maturation of the bony shell. Final healing stage results in progressive calcification and ossification, with the
lesion transformed into a dense body mass. The current case was coherent with the growing phase of ABC.
CT scanning can be used to define the lesion and is especially valuable for those lesions that are located in
areas in which the bony anatomy is complex and that cannot be adequately evaluated by plain films. CT
scanning will show an interrupted cortex in many instances, although in these instances the adjacent soft-tissue
mass is smooth, sharp and well defined, indicative of an intact periosteum [13]. MRI shows typically shows
well-defined lesion, often with lobulated contours. Internal septa with multiple fluid levels may be seen. In T1weighted images fluid levels are better seen [16]. Bone scintigraphy will show increased uptake of radionuclide
in all cases and it accurately reflects the extent of osseous involvement in approximately 88 % cases [17].
Curettage with bone grafting and bone graft substitute remains the gold standard in the treatment of
aneurysmal bone cysts. Recurrence rate is seen as 10-44 % of cases [2,3,7]. Recently, embolotherapy has been
used to treat vascular bone tumors to limit blood loss at surgery or as definitive therapy to when surgery is not
feasible [18].
Despite the importance of proper treatment of this problem, the literature on the treatment strategy of
pathological fractures of the proximal femur secondary to benign bone tumors is limited. The literature on
pathological fractures in benign tumors other than fibrous dysplasia is more limited. Jaffe and Dunham reported
on one patient with a pathological femoral neck fracture through an aneurysmal bone cyst [19]. This was
treated with curettage, cortical fibular autograft, and dynamic hip screw. This patient had avascular necrosis
and required a total hip replacement.
The current case illustrates a successful treatment for extensive benign bone tumor of the proximal femur with
pathological fracture. Using the principles of extensive curettage, internal fixation with fibular strut graft and
cancellous screw and anatomical reconstruction with cancellous bone graft and bone substitutes, the femoral
head can be preserved with good functional and oncological outcome.
Conclusion
There is always a dilemma regarding the treatment of such a destructive and aggressive lesion by an orthopaedic
surgeon. Replacement in such young patients must be limited to situations, when there is no alternation. So, ideal
treatment plan includes effective curettage through wide exposure in addition to grafting with cancellous bone
graft and bone substitutes and a rigid fixation with cancellous screws and fibular struts.
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