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An Extraosseous Aneurysmal Bone Cyst
in a 59-Year-Old Man

A Case Report
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Investigation performed at McGill University Health Centre, Montreal, Quebec, Canada

Abstract
Case: A 59-year-old man presented with a history of a painful, rapidly growing mass on the anteromedial aspect of his
thigh. On examination, he had a mobile, hard, and nontender mass. Magnetic resonance imaging revealed a well-
encapsulated, heterogeneous mass with high-intensity internal septations. Blood-filled spaces were observed within the
mass with no involvement of the underlying normal bony structures. The mass was excised, and the diagnosis of an
extraosseous aneurysmal bone cyst was confirmed histologically.

Conclusions: Extraosseous aneurysmal bone cysts are rare benign lesions that can mimic malignant tumors. Careful
clinical and pathological assessment should be performed in such cases.

A
n aneurysmal bone cyst (ABC) is a benign, expansile
bone lesion that usually arises in the metaphysis of long
bones and vertebral column of children and young

adults1-3. These lesions feature blood-filled, multicystic spaces
demarcated by septae composed of fibroblasts, osteoclast-like
giant cells, and reactive woven bone4. It has a lytic appearance
on radiography and was long thought to be a reactive process,
secondary to vascular dilatation or a separate growth5,6. How-
ever, more recent studies have provided recurrent evidence of
t(16; 17)(q22; p13) translocations involving ubiquitin-specific
protease (USP) 6 in primary osseous ABCs, suggesting the
neoplastic nature of this entity7,8. Despite higher prevalence in
youth, ABCs may present at any age and has no predilection
for sex8. Most cases arise de novo, and recurrence is occa-
sional9. Treatment with marginal excision is considered the
standard of care10.

Extraosseous ABCs are rarer than their osseous equiva-
lent8. Histologically and radiologically, they have an identical
appearance to intraosseous ABCs, and some cases have ex-
hibited the same chromosome 17p13 USP6 gene rearrange-
ment11. Since the first report of extraosseous ABCs in 197212,
these lesions were rarely reported in patients aged older than
40 years2,8,11-16. Within this population, extraosseous ABCs are
commonly mistaken for other more prevalent soft-tissue entities
(benign and malignant), thereby posing a significant diagnostic
challenge. In the present report, we illustrate a case of a 59-year-
old man presenting with extraosseous ABCs.

The patient was informed that data concerning the
case would be submitted for publication, and he provided
consent.

Case Report

A59-year-old Caucasian man was referred to us by his family
doctor with a history of a painful mass on the anteromedial

aspect of his left thigh. The patient noticed that the mass doubled
in size over the course of 4 months. He reported no limitations in
activity and there was no history of antecedent trauma to the area.
The patient denied any constitutional symptoms. He had no
significant medical or relevant family history.

Physical examination of the left thigh revealed a hard and
mobile mass that was tender on palpation of the anteromedial
aspect of the left femur distally. No associated signs of infection
were observed. Neurologically, there were no motor or sensory
deficits. Distal pulses were palpable and the patient’s ipsilateral
knee demonstrated a full range of motion. We did not appre-
ciate lymphadenopathy or other masses.

Radiographs of the left femur demonstrated a circum-
scribed 3.3 · 3 cm mass with a peripheral rim mineralization
within the area of the vastus medialis muscle (Fig. 1). Magnetic
resonance imaging revealed a well-encapsulated, heterogeneous
mass with high-intensity internal septations on T2-weighted
imaging (Fig. 2). The lesion was bordered by a low signal
intensity mineralized rim on T1-weighted imaging. Blood-filled
spaces of different sizes were seen within the mass, with fluid-
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Fig. 2

Figs. 2-A through2-DMagnetic resonance imaging(MRI)of thedistal thigh.Fig.2-AT1-weighted(fatsuppressed)axialMRIat the levelofdistal left thigh,noncontrast (Fig.

2-B), andgadolinium-enhanced.Thearrowpoints toamass that iswell circumscribed,butwithhypointensesignalingof themineralizedperipheral rimandseptations.Fluid-

fluidlevelsareminimallyenhancedaftergadoliniumadministration.Fig.2-CT2-weightedaxial imagedemonstratingwell-encapsulatedheterogeneouslesion(dashedarrow)

with septations in the vastus medialis andmultiple fluid-fluid levels (representing hemorrhagic spaces). Fig. 2-D Proton density fat suppressed coronal MRI image of the

mass demonstrating the well-encapsulated heterogeneous mass (shown by arrow head), with hypointense signaling of the outer capsule and the inner septations.

Fig. 1

Figs.1-Aand1-BPlain radiographof the left thigh.Fig.1-AAnteroposterior radiographsshowingasoft-tissuemasswithacalcified rim (indicatedbyarrow) in thearea

of thevastusmedialismuscle.Nobone involvementseen.Fig.1-BLateral viewof thekneedemonstrates thesoft-tissuemasswithacalcifiedrim(indicatedbyarrow).

2

JBJS CASE CONNECTOR

VOLUME 10 d NUMBER 2 d MAY 11, 2020
EXTRAOSSEOUS ANEURYSMAL BONE CYST



fluid levels (Fig. 2-C). There was no bone involvement of the
underlying normal bony structures.

Given the history of progressive and rapid enlarge-
ment of the mass, we proceeded with a core needle biopsy

to rule out soft-tissue sarcoma. Histological examination
demonstrated a multilocular cystic lesion containing dark
serous material and blood. Microscopy of the fibrous wall
showed signs of ossification, aggregates of spindle cells,
inflammatory cells, and occasional osteoclast-like multi-
nucleated giant cells. No cytological atypia was noted. At
this point, a pathological working diagnosis of myositis
ossificans with unusual cystic changes was believed to be
most appropriate.

Once the lesion was found to be benign on a needle
biopsy, a decision was made to perform a complete excision of
the soft-tissue mass because of the patient’s pain. Surgical
dissection showed a well-encapsulated mass, with no extension
or attachment to the surrounding (normal) structure; resection
of the entire tissue was performed. The resected specimen
measured 4.5 · 4.5 · 2.5 cm and it contained red-brown,
hemorrhagic soft tissue fragments. On microscopy, the le-
sion exhibited multiple blood-filled cavities separated by
fibrous septae composed of spindle cells, inflammatory
cells, and scattered osteoclast-like multinucleated giant
cells surrounded by a peripheral rim woven bone. No
cytologic atypia was found (Fig. 3). Based on the histo-
logical finding, the diagnosis is interpreted as a soft-tissue
ABC. Cytogenetics testing was requested, but the results
were inconclusive because of insufficient samples. At the
18-month follow-up, the patient reports no pain and had a
full range of motion of his knee. Follow-up radiographs
showed no evidence of recurrence.

Discussion

ABC is a common neoplastic lesion that occurs primarily in
the metaphysis of long bones, children, and adolescents

being most frequently involved17. The extraosseous ABC oc-
currence is rare1. Although it occurs extraskeletally, it shares
common clinical and histopathological features with the pri-
mary ABCs. Classically, these tumors are known to occur in the
skeletal muscles, subcutaneous tissues, and rare sites including
arterial walls18 and larynx19. We report a 59-year-old man who
presented with an extraosseous ABC. To our knowledge, cases of
extraosseous ABCs have been rarely reported in individuals over
the age of 40 years (Table I).

Fig. 3

Figs. 3-A, 3-B, and 3-C Histologic sections taken by a core needle biopsy

from the vastus medialis. Fibrous septations (indicated by blue dashed

arrows) showing signs of ossification, aggregates of spindle cells, in-

flammatory cells, and occasional osteoclast-like multinucleated giant

cells. Solid green arrows point at pseudocystic spaces. Bone spicules

can also be noted (black arrow head). No cytological atypia was noted,

and mitotic figures were low. Hematoxylin and eosin, 12.5· (Fig. 3-A),

40· (Fig. 3-B), 100· (Fig. 3-C).

TABLE I Reported Cases of Extraosseous Aneurysmal Bone Cysts in the Literature in Patients Over 40 Years of Age

Author, Year Age (yrs), Sex Location Size Pathology Intervention Outcome Recurrence Last Follow up

Salm and Sissons12 45, female Abdominal wall 3.5 cm Yes Excisional biopsy Recovered fully No 10 yrs

López-Barea et al.13 57, female Arm 8 · 7.5 cm Yes Wide marginal resection Unknown Unknown Unknown

Samura et al.11 51, female Retroperitoneal 10 · 8 cm Yes Wide marginal resection Recovered fully No Unknown

D’Costa et al.9 60, female Breast 12 · 10 · 5 cm Yes Mastectomy Recovered fully No 6 mo

McCann et al.14 44, male Ankle 1.8 · 1 cm Yes Excisional biopsy Recovered fully No 17 mo

Reddy et al.15 55, female Thigh 10 · 5 cm Yes Surgical excision Unknown Unknown Unknown

Jacquot et al.8 46, female Thigh 4.6 · 3.2 cm Yes Surgical excision Recovered fully No 21 mo

Baker et al.2 41, female Arm 7 · 6.7 cm Yes Surgical excision Recovered fully No 3 yrs

Present case 59, male Thigh 4.5 · 4.5 · 2.5 cm Yes Surgical excision Recovered fully No 18 mo
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Age is a critical predicting factor in diagnosing soft-tissue
masses because certain age groups are more likely to have
specific diagnoses. Our patient was 59 years old, and his pre-
sentation was consistent with a neoplastic process. Therefore, it
is important to start by doing a complete work-up to rule out a
malignant lesion. A core needle biopsy was performed initially
and was consistent with the extraosseous ABC. Although un-
common, these tumors can occur in a wider age group (range,
3-60)1 compared with osseous ABC, where it is more prevalent
in the younger population and arises most commonly in the
lower extremities20. The size and course of these lesions were
not predictable as well. McCann14 reported a 1.8 · 1 cm ankle
mass that progressed slowly, whereas Baker et al.2 reported a
large mass (7 · 7.6 cm) with a rapid progressive course, which
is in line with our report.

Radiographically, extraosseous ABCs produce the char-
acteristic fluid-fluid levels and typically do not enhance after
gadolinium administration. The classical honeycomb may ap-
pear as postcontrast images if a significant network of septa-
tions is present. In addition, if the lesion is mature enough, the
mineralized rim that is represented by an immature bone is
responsible for the “doughnut” sign that is observed on tech-

netium bone scintigraphy2. Despite these classical findings on
imaging, it can be confused with a spectrum of other lesions
including myositis ossificans, giant cell tumor, and telangiec-
tatic osteosarcoma2. In contrast to extraosseous ABCs, myositis
ossificans primarily presents with a history of trauma. In the
acute stages, myositis ossificans will display T2-weighted hy-
perintensity due to blood products, granulation tissue, and
edema. In mature stages, the pattern of lamellar bone dem-
onstrates a low-signal intensity in all sequences with areas of
intralesional fatty morrow. On the other hand, giant cell
tumors do not classically form a calcified rim or cystic
changes such as extraosseous ABCs. Nevertheless, it is chal-
lenging to differentiate giant cell tumors from extraosseous
ABCs because the later features large numbers of giant cells.
Extraosseous osteosarcoma appears as a soft-tissue density
with central mineralization separated with a distinctive
pseudo-capsule from adjacent structures. The differentiation
is critical as their management is completely different21.
Typically, extraosseous ABCs do not reoccur after surgical
excision. We identified only one case in the literature of
recurrence in an 8-year-old after marginal excision that never
reoccurred again21.

TABLE II Differential Diagnosis of Extraosseous Aneurysmal Bone Cysts Based on the Characteristic Feature on Images and Histology*

Soft-Tissue ABC Myositis Ossificans
Giant Cell Tumor of

Soft Tissue Nodular Fasciitis Fibromyxoid Tumor
Extraskeletal
Osteosarcoma

Images Thin low-signal rim. Depends on the
time after trauma:

Classically does not
have a calcified rim

No peripheral rim of
bone formation

Spicules of bone Wide zone of
transition

Lobulated center
with fluid-fluid levels

Early stage (days
to 4 wk) central
enhancement.

Rarely forms fluid-
fluid levels24

Predominately hy-
pointense to skele-
tal muscle on T1
and T225

A peripheral shell of
bone26

Aggressive/inva-
sive behavior20

Honeycomb
appearance2

Late stage (4-6
wk) thin rim of ossi-
fication and a
lucent/hypodense
center

Lack Honeycomb
calcification
patterns2

Histology Blood filled cysts Pattern of zonation Rarely a cystic
change

Lack cystic changes Lobular growth
pattern

Anaplastic tumor
cells

Fibrous septa com-
posed of fibroblasts

Central portion is
composed of
mesenchymal spin-
dle cells3

Fewer number of
Giant cell tumor of
soft tissue.

No peripheral rim of
bone formation25,27

Small cells ar-
ranged in cords or
nests

Atypical mitoses22

Osteoclast-like
giant cells

Contain less reac-
tive osteoid22

Myxoid or hyaline
stroma

Osteoid formation Lack cystic changes
and septa

Absent of
steoclastic-like
giant cells28

Genetics USP 6 gene None None MYH9-USP629 S-100 protein None

Rearrangements8

*ABC = aneurysmal bone cyst, and USP = ubiquitin-specific protease.
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The differentiation of extraosseous ABCs from other
differential diagnoses will require histological examination of
these lesions. Typically, they are composed of blood-filled
cysts separated by septae. These septae are composed of
fibroblasts and surrounded by osteoclast-like giant cells,
peripheral reactive bone-like tissues, and woven bone22. There
are several tumors that could mimic extraosseous ABCs,
including myositis ossificans, giant cell tumor of soft tissue or
tendon, nodular fasciitis, ossifying fibromyxoid tumor, and
extraskeletal osteosarcoma. Careful clinical, radiographical,
and pathological assessment should help in the diagnosis
(Table II). Cytogenetic analysis is also helpful in confirming
the diagnosis in cases where the diagnosis is equivocal. The
hallmark for diagnosis is USP6 rearrangement; however, it
may still extend to other lesions such as giant cell tumors of
the head and neck23.

In summary, we presented a case of an extraosseous ABC
in a 59-year-old man and highlight the fact that these tumors

can occur in any age group. Careful clinical and pathological
assessment should be performed to rule out malignancy. n
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