
Introduction
Aneurysmal bone cysts (ABCs) are benign, osteolytic, locally 
destructive lesions with potential to metastasize and are 
characterized by expansile blood-filled, multiloculated cystic 
structures separated by fibrous septae. Most studies estimate the 
incidence of ABCs to be 0.14/100,000 people accounting for 
1–6% of all primary bone tumors with 80% presenting within the 
first two decades of life and a median age of 13–15 years. It is most 
commonly located in the metaphyseal end of long bone with the 
highest incidence in the proximal end of femur [1]. The etiology 
and pathogenesis of this bony lesion are poorly understood, with 

some theories suggesting it to arise from vascular malformations, 
trauma, and genetics [2]. Primary ABCs have been shown to be 
true neoplasms linked with chromosomal fusion that may affect 
osteoblastic maturation [3]. Secondary ABC can also arise from 
other lesions such as chondroblastomas, osteosarcoma, 
osteoblastoma, non-ossifying fibroma, and giant cell tumors [4]. 
Histologically, it is classified as conventional/vascular type, solid 
type, and mixed type. Treatment modalities include curettage 
with or without bone grafting or bone substitutes, intralesional 
injections, arterial embolization, adjuvant radiotherapy, 
demineralized matrix application, and en bloc resection [5]. This 
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Introduction: Aneurysmal bone cysts (ABCs) are a group of benign, expansile, locally aggressive lesion characterized by fluid-filled cysts 
usually in the metaphyseal end of long bones. They usually affect children and young adults, with an atypical etiology and uncommon 
presentation. Treatment modalities include en bloc resection and curettage with or without bone graft or bone substitute augmentation with 
instrumentation, sclerosing agents, arterial embolization, and adjuvant radiotherapy.
Case Report: We report a rare case of ABC with pathological fracture in the proximal femur of a 13-year-old male patient, who presented to the 
emergency department with severe pain in the right hip and inability to walk following trivial fall while playing. Curettage with open biopsy was 
performed followed by implantation with modified hydroxyapatite granules and internal fixation for the subtrochanteric fracture with pediatric 
dynamic hip screw and four hole plate, with a favorable outcome.
Conclusion: There is a lack of a standard guideline for the management on account of uniqueness of these cases; curettage with bone graft or 
bone substitutes in conjunction with internal fixation of associated pathologic fracture yields bony union with adequate clinical results.
Keywords: Aneurysmal bone cyst, pathological fracture, proximal femur.

Abstract

Learning Point of the Article:
The management of an aneurysmal bone cyst complicated by a pathologic fracture in a growing adolescent can be done using 

hydroxyapatite granules as bone graft substitute to avoid damaging growing bone involved in autogenous bone grafting along with dynamic 
hip screw and plate for fracture stabilization, with a favorable outcome.

An Uncommon Case Report: Pathologic Fracture in a Proximal Femur 
Aneurysmal Bone Cyst in a Child
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is a case report of an ABC in the proximal metaphysis of femur 
complicated by a subtrochanteric pathologic fracture following 
trivial trauma, managed with curettage, bone substitute 
implantation, and internal fixation with pediatric dynamic hip 
screw (DHS).

Case Report
This is a case of a 13-year-old boy who presented to the 
emergency department with pain in the right groin and inability 
to bear weight for 2 days following a trivial fall while playing a 
contact sport (Kabaddi). He gave a history of dull aching pain in 
the right groin for 2 months, exacerbated on movements but 
was able to ambulate till his fall. He had no other constitutional 
symptoms; his family and medical history were otherwise 
unremarkable. On physical examination, the right lower limb 
was externally rotated with diffuse swelling and tenderness on 

deep palpation over the right proximal 
t h i g h .  P l a i n  r a d i o g r a p h y  o n 
anteroposterior and lateral views 
revealed a subtrochanteric fracture 
with an elliptical eccentric lytic lesion 
with “soap bubble appearance” with 
septae and sclerotic margins in the 
proximal metaphyseal region of the 
right femur (Fig. 1 and 2).
P r e - o p e r a t i v e  r a d i o g r a p h 
anteroposterior view of pelvis with 
bilateral hip (Fig. 1) and lateral view of 
affected right hip (Fig. 2) with open 
physis showing a subtrochanteric 
fracture and an elliptical eccentric lytic 
lesion with “soap bubble appearance” 

with septae and sclerotic margins in the proximal metaphyseal 
region. 
Under spinal anesthesia, the patient was  taken in supine 
position under all aseptic precautions. A lateral approach to the 
tumor was taken. A biopsy was taken, after which a through 
curettage was done and hemostasis was achieved. The resultant 
cavity was filled with implantation of 5 units (one unit 
containing 10 cc of granules) of hydroxyapatite granules. The 
fracture was fixed with pediatric DHS and four hole DHS plate. 
Immediate post-operative radiograph showed stable fixation. 
Histopathological examination showed irregular dilated spaces 
lined by fibroblasts surrounding septae, also showing many 
osteoclasts, histiocytes, and fibroblasts surrounded by bony 
trabeculae.
Follow-up after 5 years  shows radiologic and clinical signs of 
fracture healing, consolidation, and complete incorporation of 
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Figure 3: 5-year follow-up post-operative  
anteroposterior radiograph.

Figure 5:  Clinical photograph showing good 
clinical outcome at 5-year follow-up.

Figure 4: 5-year follow-up post-operative lateral 
radiograph.

Figure 1: Pre-operative anteroposterior view 
radiograph of affected right hip.

Fi g u r e  2 :  Pre - o p erat i ve  latera l  v i ew 
radiograph of the affected right hip.
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granules with no signs of recurrences (Figs. 3 and 4). The 
patient had good range of motion of hip with pain free 
ambulation with some residual discomfort in squatting (Fig. 5).
Plain radiographs show anteroposterior view (Fig. 3) and lateral 
view (Fig. 4) of 5-year follow-up showing well-consolidated and 
healed fracture with complete incorporation of the granules. 

Discussion
ABC is locally aggressive and expansile lesions with potential to 
metastasize. These tumors consist of blood-filled septate 
cavities lined by fibroblast and histiocytes. More than 90% are 
seen within the first three decades. Pathologic fractures occur in 
8% of ABCs [1]. Histologically, ABCs are classified as 
conventional/vascular type, solid type, and a mixed type. The 
current case report is consistent with a primary ABC of the 
conventional type.
Radiographically, it shows an eccentric, lytic lesion which is 
expansile, seen at metaphyseal region. The natural history of 
ABC has been described as evolving through four radiologic 
stages: initial, active, stabilization, and healing. In the initial 
phase, lesion is characterized by a well-defined area of osteolytic 
with discrete elevation of the periosteum. This is followed by a 
growth phase, in which the lesion grows rapidly with 
progressive destruction of the bone. The growth phase is 
succeeded by period of stabilization, in which the characteristic 
soap bubble appearance develops, as a result of maturation of 
bony shell. Final healing stage results in progressive calcification 
and ossification, with the lesion transformed into a dense bony 
mass [6]. The current case was consistent with stabilization 
phase of ABC. Computed tomography is generally reserved for 
lesions located at periarticular and geographically complex 
areas of bone.
Segmental or en bloc resections and curettage with or without 
bone grafting or bone substitutes have proven to be the best line 
of management with lowest relapse rates. Other methods 
include intralesional injection of sclerosing agents, arterial 
embolization, adjuvant radiotherapy, demineralized matrix 
applications [7]. There is a paucity of literature on use of bone 
substitutes as allografts for the management of resultant dead 
space. In addition, autologous bone grafts from the iliac crest or 
vascularized fibula although gold standard are associated 
complications such as donor site morbidity, blood loss, 
inadvertent damage to growth plates, especially important in 

adolescents, the age group in which the highest incidence of 
ABC is encountered. Bone graft substitutes, which were used in 
this case in the form of hydroxyapatite granules, provide an 
easily available, cost effective, and efficacious option. 
Supplemental Argon beam coagulation, sclerotherapy, and 
cryotherapy have been shown to reduce recurrences [8]. In this 
case, chemical cauterization with hydrogen peroxide of the base 
of the cavity was performed to eliminate any residual tumor. En 
bloc resections hitherto provide the best outcome but are often 
associated with higher morbidity with increased rates of 
complications such as massive hemorrhage, surgical site 
infections, limb length discrepancies, and muscular hypotonia 
[9]. Radiotherapy is generally contraindicated on account of 
the risk of radiation damage to growth plate with ABCs being 
common in teenagers with median age being 13–14 years. 
Treatment options for pathological fractures include an 
intramedullary nail, plates, or prosthesis with respective 
advantages and disadvantages based on region of the lesion and 
the available bone stock [10]. This patient was successfully 
managed with local curettage with chemical cauterization of the 
base of the lesion. The resultant void was packed with five units 
of pH-adjusted hydroxyapatite granules of a total volume of 50 
cc, providing additional stability and structural support to 
augment bone healing. Finally, the subtrochanteric fracture was 
fixed with pediatric DHS and a four hole dynamic compression 
plate. The final construct was stable and allowed progressive 
weight bearing without any evidence of recurrence after a 5-year 
follow-up.

Conclusion
ABC is an uncommon bony lesion. However, whenever a bony 
lytic lesion is encountered in the first two decades of life, a 
differential of ABC should always be borne in mind. Curettage 
with management of the resultant dead space in conjunction 
with fixation of the associated pathologic fracture is mainstay of 
treatment. Further studies are warranted for a better 
understanding of the pathogenesis and a standard guideline for 
management.
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Clinical Message

This case report strives to add to the current knowledge on ABC and 
this management protocols, considering the rarity of this lesion and 
paucity of literature.
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