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Introduction: 

ABC has long been described as a benign, expansile, 
non-neoplastic lesion of the bone that affects the long 
bones, vertebrae, and rare structures such as the ribs 
or mandible.1 Recently, however, the lesion is now 
considered a true neoplasm and is neither an aneurysm 
nor a cyst as it lacks a true epithelial lining.2 
Accounting for 1% of all bone lesions, this tumor 
generally affects patients within their first or second 
decade of life and may originate as a primary or 
secondary lesion.3 Histologically, ABC consists of 
blood-filled spaces separated by fibrous septa, 
multinucleated giant cells, osteoid, and variable 
amounts of hemosiderin.4 Due to this tumor's 
variability in growth rate and aggressiveness, common 
presenting symptoms range from asymptomatic to ill-
defined somatic pain, stiffness, and swelling with 
associated pathologic fracture and bony destruction.5 

Although the pathogenesis remains unclear, it is often 
diagnosed through radiologic evaluation and 
confirmed by biopsy to rule out other differential 
diagnoses, such as giant cell tumor (GCT).6 

Several methods, including surgery, have initially 
proven to treat ABCs effectively; however, the 
concern for recurrence remains high. We report a case 
of a 29-year-old female with a bone lesion diagnosed  

 

 

 

pathologically as an ABC and perform a brief review 
of the literature. 

Case Presentation: 

A 29-year-old woman presented with severe right 
pelvic pain and swelling. The patient reported that 
symptoms started seven months ago; however, sudden 
severe pain was noted two days before, and she 
decided to seek medical attention. The patient 
presented with a history of well-controlled diabetes 
mellitus type-I; otherwise, no significant medical 
history or family history. X-ray imaging showed an 
expansile, predominately translucent lesion involving 
the proximal right femur (Figure 1 A&B). CT of the 
pelvis without contrast showed a pathologic fracture 
through a large lucent lesion measuring 7x5 cm 
involving the base of the femoral neck and 
predominately the greater trochanter of the proximal 
femur. In addition, CT studies demonstrated 
comminution of the fracture site anteriorly with 
multiple small fracture fragments projecting into the 
soft tissue. MRI studies showed a low signal on T1 and 
a high signal on T2. In addition, fluid-filled levels were 
seen inside the lesion. No calcification or 
mineralization was identified within the lesion. 
Radiographic imaging suggested a pathological 
fracture due to a preexisting vascular bone lesion. A 
tissue biopsy of the lesion indicated that a malignant  
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process could not be ruled out. 

A core lesion biopsy collected multinucleated bloody 
cellular cavities admixed with bone debris. 
Microscopic examination showed blood-filled cystic 
spaces of different sizes that are not lined by vascular 
endothelium. Between the vascular spaces, the lesion 
showed fibrous septa containing numerous giant cells, 
stromal spindle cells, and scattered foci of reactive 
immature osteoid (Figure 2A-B-C). Although mitotic 
activity was easily identified with approximately 4 
mitosis/10 HPF, atypical mitosis or severe nuclear 
atypia were not observed. The benign 
histomorphology and radiographic findings were 
consistent with a large aneurysmal bone cyst 
complicated by pathological fracture. The lesion was 
surgically treated by curating and filling the defects 
with allogeneic bone grafts to provide structural 
integrity to the bone. A metal compression screw, in 
addition to a side plate with metal pins, was used to 
repair the fracture (Figure 3). The patient was followed 
up for four years with no evidence of complication or 
recurrence. 

Discussion: 

ABC was first reported by Jaffe and Lichtenstein in 
1942, with the term used to describe the characteristic 
"blow out" radiographic appearance and blood-filled 
contents of the cystic spaces.7 ABC is most common 
in the metaphysis of long bones, with relatively high 
venous pressure and marrow content.8 With a size 
generally less than 10 cm, this tumor occurs as a 
primary bone cyst in ~79% of cases or as a secondary 
lesion arising from other osseous conditions in ~20% 
of cases.9 In the last WHO Classification of Tumors of 
Bone (2020), there has been a shift in nomenclature in 
which the terms "ABC" and "ABC-like changes" that 
are found within certain preexisting primary bone 
neoplasms are suggested instead of "primary ABC" 
and "secondary ABC," respectively.10 This statement 
indicates that secondary ABCs are not accurate but 
secondary changes in other bone neoplasms strongly 
resemble ABCs. Although ABC-like changes may 
occur from various bone lesions, including fibrous 
dysplasia and osteoblastoma, Gutierrez et al. claim the 

most common tumors associated with ABC-like 
changes are GCT and chondroblastoma.11 The peak 
age of onset is <20 years with no gender predilection.12 

ABC is highly variable in clinical presentation, ranging 
from a small, indolent, asymptomatic lesion to a 
rapidly growing and expansile lesion causing pain, 
swelling, deformity, neurologic symptoms, pathologic 
fracture, and perforation of the cortex.13 

The pathogenesis of ABC remains uncertain. 
Previously, Boriani et al. suggested that ABC develops 
from one of the following processes: improper repair 
of a traumatic subperiosteal hemorrhage, vascular 
disturbance of the bone, or hemorrhage into a 
preexisting lesion.14 

However, Tillman et al. have reported 95 cases with 
no history of trauma.15 The most widely accepted 
pathogenic mechanism seems to involve local 
circulatory disturbance, which increases venous 
pressure and develops enlarged and dilated vascular 
components within the affected bone.16 Recent 
literature has discovered that USP6 gene 
translocations, which are present in approximately 
65% to 70% of ABC cases, confirm that this tumor 
originates from a clonal neoplastic process.2 USP6 is a 
ubiquitin-specific protease whose gene is localized to 
chromosome 17, which plays a vital role in protein 
stability and degradation, cell signaling, angiogenesis, 
and inflammatory response.2 Interestingly, although 
translocation is not specific to ABCs, secondary ABCs 
lack the USP6 rearrangements and most likely account 
for the other 30% of ABCs.17 This evidence provides 
insight regarding the change from "secondary ABC" to 
"ABC-like changes." 

ABC can be classified into three types: a vascular type 
(95%), which manifests as a rapidly growing, expansive 
lesion; a solid type (5%), which is usually 
asymptomatic and less aggressive; and a mixed variant 
that demonstrates features of both.18 Grossly, the 
lesion is a cavity separated by septa with spaces usually 
containing blood or serum.19 Histologically, the 
vascular form consists of many sinusoidal blood-filled 
areas set in a fibrous stroma, with multinucleated giant 
cells, osteoid, and hemosiderin; however, the 
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histological pattern of the solid variant consists of 
solid gray-white tissue with hemorrhagic foci, 
abundant fibroblastic elements with osteoclast-like 
giant cells, and differentiated osteoblastic areas with 
osteoid and calcifying fibro myxoid tissue.20 It has 
recently been suggested that these osteoclast-like giant 
cells express high levels of receptor activator of 
nuclear kappa B (RANK) and that there is a 
population of neoplastic stromal mononuclear cells 
that express high levels of RANK ligand (RANKL).21 

Radiographically, the tumor typically demonstrates a 
honeycomb or soap bubble appearance that may 
include cortical perforation and periosteal reaction.18 

Characteristics such as destructive, expansive, and 
tumor-like appearance often cause ABCs to be 
confused with other entities. Telangiectatic 
osteosarcoma poses the most significant diagnostic 
challenge as it can mimic an ABC in all aspects: age, 
gender, clinical presentation, histologically, and 
radiographically.2 Histologically, telangiectatic 
osteosarcoma is characterized by predominantly cystic, 
blood-filled spaces with fibrous septa similar to ABC; 
however, telangiectatic osteosarcoma's septa contain 
atypical malignant stromal cells with nuclear 
hyperchromasia, marked pleomorphism and atypical 
mitosis.2 Furthermore, telangiectatic osteosarcoma is 
usually positive for mutations in specific genes, such 
as TP53 and retinoblastoma, and is negative for the 
USP6 gene rearrangement seen in ABC.22 A 
unicameral bone cyst (UBC) is another differential as 
it is a metaphyseal-based lesion that frequently 
presents in the 2nd decade of life; nevertheless, MRI 
does not display internal septations or fluid-fluid 
levels, and bone expansion is not typically present.2 

GCT, another differential, exhibits lytic growth, is 
located in similar areas as ABCs, and is composed of 
mononuclear and osteoclast-like multinucleated giant 
cells that may become locally aggressive.9 Although 
these features mimic an ABC, unlike GCT, ABC is 
known to be histologically composed of blood-filled 
cystic spaces separated by fibrous septae.23 

Angiosarcoma, which is another malignant vascular 
tumor, can be differentiated from ABC by the 
presence of malignant nuclear features in addition to 

positive immunohistochemistry markers for 
endothelial cells such as CD31, CD34, and Factor 
VIII.24 

The radiological features are not consentient and may 
appear radiolucent, radio-opaque, or mixed; however, 
MRI findings of fluid-filled levels inside the lesion are 
particular for ABC.25 Still, a core needle biopsy 
displaying the histological features mentioned above is 
required for precise diagnosis. Regarding treatment, 
various methods have been described, including 
radiotherapy, selective arterial embolization (SAE), 
cryotherapy, sclerotherapy, and surgery, which seem to 
be the ideal treatment option.16 Although surgical 
removal of ABCs has been associated with poor 
functional outcomes, especially in patients with larger 
lesions, many reconstructive options are available to 
fill these defects and to provide structural integrity to 
the bone, such as allogenic or autogenic bone grafts 
and many different bone substitutes.26 Furthermore, 
Varshney et al. compared sclerotherapy using 
polidocanol with surgical treatment (intralesional 
excision with bone grafting) and found no statistically 
significant differences in the treatment success when 
comparing the injection and surgical treatment groups 
(93.3% vs. 84%, respectively).27 SAE has also been 
described as an effective treatment method. Still, it 
seems to play a more significant role preoperatively as 
it aids in controlling bleeding and minimizing the 
required surgery.28 Regardless of the treatment 
strategy, recurrence rates may be as high as 40% and 
frequently occur within one year of surgery; but the 
degree of excision seems to be the greatest risk 
factor.28 Denosumab, a monoclonal antibody that 
inhibits the interaction between RANK-RANKL, has 
had promising results, given the high expression of 
RANK-RANKL in the stroma of ABCs.21 Although 
limited, the published literature is encouraging for 
denosumab as a potential choice in the management 
of ABC.21 

ABC is a benign, aggressive neoplasm occurring 
predominately within the 2nd decade of life. ABC can 
affect any bone but most commonly appears in the 
metaphysis of long bones. MRI can often diagnose 
ABC; however, accurate histological evaluation is 
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essential to rule out other disease processes, such as 
telangiectatic osteosarcoma. Although several 
methods are implemented for the treatment of ABC, 
there is no concrete evidence to support a particular 
therapeutic option. We report an additional case of 
ABC, and we hope that further reporting of this lesion 
will aid in further understanding and awareness to 
include it in the differential diagnosis of vascular bone 
lesions with multinucleated giant cells and increased 
mitotic activity. 

Figures: 

 
Figure-1: X-ray of the right femur lesion 
1A-B: Pathologic fracture through a large lucent lesion involving 
the base of the femoral neck and predominately the greater 
trochanter of the proximal femur 
 

 
 
Figure-2: Microscopic examination of the right femur lesion 
2A: Low power view showing blood-filled cystic spaces of 
different sizes that are not lined by vascular endothelium (H &E 
stain X20) 
2B: Fibrous septa containing mononuclear stromal spindle cells (H 
&E stain X40) 
2C: Numerous giant cells with abundant nuclei (H &E stain X40) 
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