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Abstract
The intraosseous osteolytic lesions mainly involving the metaphyseal region of vertebrae and long bones
were diagnosed as aneurysmal bone cysts (ABCs). Further, an ABC was known as an ossifying hematoma. It
is considered an expanding osteolytic lesion consisting of blood-filled spaces of variable sizes separated by
connective tissue septa containing trabeculae of osteoid tissue and osteoclast giant cells. It is frequently
reported to involve long bones; however, only 1.9% prevalence is seen in jaw bones. It represents a very
small percentage of all non-odontogenic tumors. ABC shows variations in age prevalence and its clinical
presentation may be challenging to the surgeon. In addition, ABC may occur in association with other
primary bone pathologies like ossifying fibroma, fibrous dysplasia, and giant cell tumor; such entities are
known as ABC plus lesions. Here we present a classic case of ABC plus lesion. 
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Introduction
An aneurysmal bone cyst (ABC) was first documented as an ossifying hematoma by Van Arsadel in 1893.
Jaffe and Lichestine named ABC to intraosseous, osteolytic lesions mainly involving the metaphyseal region
of vertebrae and long bones [1]. Bernier and Bhaskar reported the first case of ABC in 1958. In 2005, WHO
categorized this lesion as an expanding osteolytic lesion consisting of blood-filled spaces of variable sizes
separated by connective tissue septa containing trabeculae of osteoid tissue and osteoclast giant cells [2]. 

It is most frequently detected in long bones (50%) and vertebral columns (20%); in the jaw bones, only 1.9%
incidence is present, representing 1.5% of all non-odontogenic tumors. The mandible is more commonly
affected than the maxilla (3:1). In the mandible, the body of the mandible, ramus, and angle of the mandible
are predominantly involved. Younger people are affected more frequently than elderly people [3]. ABC has
two clinicopathological variants, one is the primary ABC and the other is the secondary ABC which is
derived from the secondary lesion. Primary ABC lesion is again further divided into congenital and acquired
forms. Congenital ABC is established from arteriovenous malformation, growth, and maturation of teeth in
infancy. The acquired subtype of primary ABC can be explained by its association with trauma. Secondary
ABC may be associated with the progressive degeneration of pre-existing lesions such as a cyst, tumor, or
fibro-osseous lesions such as solitary bone cyst, ossifying fibroma, and giant cell granuloma [4]. 

ABC is associated with some other type of bone lesion, which is presumed to be antecedent to it and
considered as "ABC plus lesions." Various theories have explained the pathophysiology of ABC. The first
theory suggests that a rise in vascular pressure and vasodilatation of the local vascular network due to
regional circulatory dysregulation result in the formation of ABCs [1]. In another theory, ABC is considered a
reactive process as most of the ABC cases occur with or inside the neoplasm. Neoplasms may be benign or
malignant. This theory is most widely accepted [5]. According to several studies, ABC should be considered a
secondary lesion since it may have obscured the underlying or pre-existing lesion due to its morphological
changes [6]. 

Considering the nature of the other associated bony lesions, three stages are recognized in the formation of
the ABC, First is the initial phase, with predominant osteolysis and non-characteristic appearance. Second is
the growth phase, with the rapid growth of the tumor, marked bone destruction, and expansion of the bone.
The tumor is not circumscribed, and bony septa are indistinct. Progressively, the first signs of a bony shell
appear around the tumor and the last stage is the stabilization phase, with a well-defined unilocular or
multilocular radiolucency with histological features of blood-filled sinusoidal spaces along with fibrocellular
connective tissue stroma. 

Some ABCs ossify spontaneously and change into an osseous mass with an irregular trabecular pattern
[7]. There are several theories regarding the pathogenesis of ABCs. In the last decade, these theories are
challenged by Panoutsakopoulos et al. [8] and Dal Cin et al. [9], who observed that in 70% of ABCs, there is a
recurrent cytogenic abnormality with a chromosomal translocation t (16; 17) (q22; p13). Oliveira et al.
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identified a genetic rearrangement in spindle cells that are present in the fibrous walls of an ABC and
considered them neoplastic cells [10]. The genetic rearrangement is present in the spindle cells and not in
the giant cells, osteoblasts, endothelial cells, and inflammatory cells. Numerous oncogenetic research are
going on the neoplastic transformation of bone tumors to ABC, which showed that there is a constant
specific cytopathogenic mechanism. Primary ABC can be described as a "clonal neoplastic disorder," with
USP6 being its primary oncogene and spindle cells considered the neoplastic cells [10]. According to various
oncogenetic studies, "primary" ABCs are neoplasms and not pseudocysts, whereas "secondary" ABCs are the
actual pseudocysts with an absence of an oncogenetic association with primary ABCs. These are the result of
a subsequent aneurysmal alteration (only seen histologically) brought on by trauma-induced bleeding and/or
a reactive process in a separate original tumor [11].

This article represents the case of a mandibular secondary ABC plus lesion of significant size and also
successfully reviewed 32 ABC plus cases since 1963. Management of our case is a conservative surgical
approach aimed at limiting the esthetic and functional side effects in a young patient.

Case Presentation
A 17-year-old male patient reported in our outpatient department (OPD) with the chief complaint of
painless progressive swelling in the lower left posterior region of the jaw since three years. There was no
significant medical history. Localized unifocal swelling gradually increased in size; previously, it was peanut
sized, and it gradually increased up to 10 x 8 cm measuring approximately on the left side (Figure 1). 

FIGURE 1: On external examination, there is facial asymmetry with
localized single swelling measuring 10 x 8 cm on the left side

The overlying skin of the lesion was normal; the intraorally buccal vestibule was obliterated. The swelling
was bony hard and non-tender, extending from the lower left first premolar to the anterior border of the
ramus. There was buccal cortical plate expansion. The lower left second and third molars were missing
(Figure 2). 
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FIGURE 2: Intraoral examination shows expansion of buccal cortical
plates and obliteration of buccal vestibule

On aspiration, less than 3 mL of serosanguineous fluid was obtained. The protein content was more than 5
g/dL. The orthopantomogram (OPG) showed well-defined unilocular radiolucency extending
anteroposteriorly from the lower left canine to ramus and super inferiorly from sub condylar to the inferior
border of the mandible (Figure 3). CT scan revealed a cystic lesion in the body and the ramus of the mandible
on the left side.
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FIGURE 3: OPG shows a well-defined multilocular radiolucent, cystic
lesion in the body and the ramus of the mandible on the left side.
OPG, orthopantomogram.

The histopathological pictures show fibrocellular stroma of variable grades of maturity in which numerous
woven-type bony trabeculae were spread uniformly (Figure 4).

FIGURE 4: Histopathology shows fibrocellular stroma of variable grades
of maturity in which numerous woven-type bony trabeculae were spread
uniformly
Hematoxylin and eosin-stained section at 100× magnification.

The trabeculae did not show the osteoblastic lining. The fibrocellular connective tissue stroma was
consisting of numerous sinusoidal blood-filled spaces (Figure 5).
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FIGURE 5: Histopathology shows fibrocellular connective tissue stroma
consisting of numerous sinusoidal blood-filled spaces
Hematoxylin and eosin-stained section at 100× magnification.

This is again a high-power view showing cementum-like material in the fibrocellular stroma, so the overall
histopathological picture was suggestive of an ABC associated with cemento-ossifying fibroma. The
postoperative OPG of the same patient after three months showed regeneration of bone. The patient was
stable after surgery.

Discussion
The term aneurysmatic refers to the blow-out effect or expansion of the affected bone in these lesions. The
ABC of the jaw is described as a pseudocyst that lacks the epithelial lining. It represents 5% of all the lesions
associated with the cranial and maxillofacial bones. It occurs most commonly in the skeleton region where
there is comparatively more venous and marrow content. Skull bones have low venous pressure, making
ABCs rare lesions in skull bones [12].

A review of the literature (Table 1) identified 32 ABC plus lesions; out of 32 cases, it was observed that it has
a male predominance, and the mandible is more prone to being affected. More than 90% of ABC plus lesions
are present in the posterior region of the jaw. Of 32 ABC plus lesions, 68% were associated with fibro-
osseous lesions. Thirty-two percent of lesions were associated with giant cell lesions. ABC shows a varied
range of clinical features, from an asymptomatic lesion, detected on the routine radiograph to a painful,
expansive, and destructive pattern [13]. But most of the lesions were asymptomatic swelling which was also
present in our case. It also shows male predominance, and the mandible and the posterior region of the
jaw were affected.
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Sr. No Author Year/Sex Site Diagnosis

 Yarington et al. 1964 [14] 48/F Maxilla Giant cell (reparative granuloma)

 Costas and Pietropinto 1970 [15] 22/F Mandible Giant cell granuloma

 Buraczewski and Dabska 1971  [16] 26/F Mandible Fibrous dysplasia

 Ellis and Walter 1972 [17] 17/M Maxilla Cementifying fibroma

 Oliver 1973 [18] 20/F Mandible Fibrous dysplasia

 Bertrand et al. 1978 [19] 28/M Mandible Fibrous dysplasia       ; Ossifying fibroma

  El Deeb et al. 1980 [20] 19/M Mandible Fibrous dysplasia

 Goldmann and Sisson 1980 [21] 10/M Maxilla Fibrous dysplasia

 Pankey et al. 1984 [22] 20/M Mandible Central giant cell granuloma

 Robinson et al. 1985 [23] 13/M Mandible Cementifying fibroma

 Sun et al. 2010 [24]    

11/M Maxilla Cemento-ossifying fibroma

41/M Mandible Cemento-ossifying fibroma

11/M Mandible Cemento-ossifying fibroma

14/F Mandible Cemento-ossifying fibroma

18/F Mandible Benign osteoblastoma

47/F Mandible Cemento-ossifying fibroma

12/F Maxilla Cemento-ossifying fibroma

17/M Mandible Ossifying fibroma

27/F Mandible Ossifying fibroma

30/F Mandible Ossifying fibroma

9/M Mandible Central giant cell granuloma

14/M Mandible Cemento-ossifying fibroma

7/M Mandible Cemento-ossifying fibroma

 Sankaranarayanan et al. 2011 [25] 6/F Maxilla Juvenile ossifying fibroma

 Westbury et al. 2011 [26] 17/F Maxilla Central giant cell granuloma

 Tabrizi et al. 2011 [27] 26/M Mandible Non-ossifying fibroma

  Henriques et al. 2012 [28] 21/M; 18/M Mandible; mandible Ossifying fibroma; giant cell lesion

 Arora et al. [11] 61/M Mandible Giant cell granuloma

 Moghe et al. 2014 [12] 8/F Maxilla Ossifying fibroma

 Sachin C. Sarode 2018 [29] 10/M Maxilla Juvenile ossifying fibroma

TABLE 1: Review of ABC plus case reports by various authors
ABC, aneurysmal bone cyst.

In contrast to the ABC that occurred in long bones, ABC plus lesions frequently present with pain combined
with rapid growth tendency, while ABCs that appear in the other parts of the body are commonly associated
with malignant tumors such as chondrosarcomas and osteosarcomas [30]. Generally, ABCs occur in the jaw
bones. They have never seen any malignant or metastatic lesions of the bone. They are also quite rarely
associated with aggressive neoplasms such as osteoblastoma and benign ameloblastoma [19].
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The radiological appearance of jaw ABC is quite inconsistent. The lesion may show bony expansion, a cystic
appearance resembling a honeycomb or soap bubble, or be eccentrically ballooned. There may be perforation
or destruction of the cortex, and a periosteal reaction may be manifested [31]. It may be a mixed, radiopaque,
or radiolucent lesion. In the present case, we observed a unilocular radiolucency, which led to the expansion
of the cortical plates and also caused thinning of the lower border of the mandible. Resorption of the roots of
the involved teeth was also noticed. The diagnosis of the lesion by radiographical appearance is unfeasible
since there are other lesions having a similar radiographic appearance, such as odontogenic cysts,
ameloblastoma, central giant cell granuloma, and myxoma, or central hemangiomas of the bone [32].
Histopathologically, ABC consists of a large number of blood-filled sinusoidal spaces present in a
fibrocellular connective tissue stroma, with osteoid material and multinucleated giant cells. Hemosiderin
pigments are also present in variable amounts. This description is pathognomonic of the classic or
vascular form of ABC [33]. In contrast, the solid form shows hemorrhagic foci with abundant fibroblastic and
fibrohistiocytic elements and osteoclast-like giant cells, osteoblastic differentiation areas with osteoid, and
calcifying fibromyxoid tissue. Both solid and vascular features are seen in the mixed form. The ABC plus
lesions show a mixture of vascular as well as solid form, along with associated lesions; it shows numerous
blood-filled spaces in fibrocellular stroma along with multinucleated giant cell and osteoid tissue formation
[34]. In this case, histopathological features of the lesion were in accordance with the features mentioned
above, which suggests an ABC with cemento-ossifying fibroma. 

Generally, the treatment plan of ABC plus lesion involves complete removal of the lesion. The lesions are
usually multilocular and may divide by multiple bony septae. This makes it difficult for surgical removal. The
treatment modalities are diagnostic and therapeutic embolization, curettage, block resection, radiotherapy
reconstruction, and systemic calcitonin therapy. Some studies have reported a few self-healing cases after a
long-term follow-up. In cases of esthetic deformity, loss of continuity of the mandible, and cases with a high
risk of fractures, many authors have indicated immediate reconstruction of the defect using autogenous
grafts for treatment. In the present case, the treatment was done by curettage and regular monitoring was
also done. After one year of follow-up, no evidence of any residual lesion was seen.

Conclusions
Frequently ABC may occur in association with fibro-osseous lesions which are categorized as ABC plus
lesions. The present case of secondary ABC plus lesion was in context to clinical, radiographic, and
histopathological parameters. Diagnosis and identification of ABC plus lesions and their further
management are challenging for a surgeon because of its diverse pathogenesis. In this case, an incisional
biopsy was done, but due to scanty tissue, the diagnosis was inconclusive. So, multiple sites of biopsies may
be helpful for the initial diagnosis of the lesion so that appropriate treatment modalities can be instituted.
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interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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