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Established Facts

endovascular technique may reduce blood loss.

o Aneurysmal bone cysts are richly vascularized lesions with a high rate of intraoperative bleeding, and

Novel Insights

in selected cases.

o Endovascular treatment alone may halt aneurysmal bone cyst growth and decrease the need for surgery
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Abstract

Introduction: Aneurysmal bone cyst (ABC) is a rare, benign,
and expansible bone lesion, occurring mainly in childhood.
Although most lesions are located at the metaphysis of long
bones, they can also be found in flat bones and spine. Case
Presentation: We report a case of a 16-year-old boy with cer-
vical ABC treated by endovascular embolization. The affer-
ents were occluded as a preoperative preparation for sur-
gery; however, as the patient became asymptomatic after

the procedure, the family refused surgery. Image at 1-year
follow-up showed reduction and ossification of the lesion.
Conclusion: Endovascular treatment decreases surgical
morbidity by reducing blood loss, which is particularly im-
portant in the pediatric population. This therapeutic option
may also halt ABC growth in selected cases.

© 2020 S. Karger AG, Basel

Introduction

The denomination “aneurysmal bone cyst” (ABC) was
first used in 1944 [1], although this lesion was initially
called “solitary unicameral bone cyst” in 1942 [2]. ABC is
a benign, expansive, and locally aggressive bone lesion,
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Fig. 1. Lateral cervical spine X-ray showing
erosion in the C2 spinous process (a); MR
in axial (b), sagittal (c), and coronal (d)
views showing a well-vascularized expan-
sive lesion with septa and cavitation con-
taining liquid levels in the interior, com-
patible with ABC. ABC, aneurysmal bone
cyst.

which causes reduction of the cortical layer and cavitation
filled with blood [3]. We describe a case of cervical ABC
submitted to a selective arterial embolization (SAE) with
favorable outcome without the need for further treat-
ment.

Case Report

A 16-year-old boy with a history of 6-month neck pain and
progressive growing mass in the posterior neck was referred for
evaluation. The patient denied history of trauma, fever, and weight
loss. Physical examination revealed a visible mass in the posterior
cervical region, painful on palpation and movement of the head,
without inflammatory signs, or motor or sensory deficits. Cervical
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spine radiography revealed an expansive lesion destroying the C2
spinous process, while cervical MR showed an 8-cm contrast-en-
hanced multi-segmented tumor, compatible with ABC, which ex-
tended to the vertebral body and involved the vertebral arteries
(Fig. 1). The hypothesis of primary ABC was raised, and preopera-
tive SAE was indicated to reduce the risk of intraoperative bleed-
ing, and arterial and neurologic damage. A cervical angiogram was
performed through the right femoral artery and revealed a richly
vascularized tumor, fed by the vertebral, occipital, and ascending
cervical arteries. A guiding catheter was positioned into those ar-
teries, and the main afferents were accessed through microcathe-
ters. Polyvinyl alcohol microspheres and platinum coils were used
to occlude the capillaries and arteries, respectively (Fig. 2). The
patient became asymptomatic after the procedure; hence, the fam-
ily refused surgery and even biopsy for anatomopathological ex-
amination. The mass remained painless during the first year of
follow-up, and X-ray and CT controls showed reduction and os-
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Fig. 2. Cervical angiogram showing as-
cending cervical artery feeding the lesion
(a); endovascular treatment was performed
with polyvinyl alcohol microspheres (b)
plus platinum coils (c).

sification of the lesion, with thickening of the cortical layer, con-
sistent with inactivity (Fig. 3). Considering the stabilization of the
lesion, only ambulatory follow-up was proposed, reserving surgery
only for recurrence.

Discussion

ABC is considered a rare nonneoplastic lesion, ac-
counting for 1-2% of the primary bone tumors [4, 5]. It
is frequently observed in the first 2 decades of life, with a
slight female predominance [4]. Primary ABC has an un-
clear pathogenesis, and most cases occur as a secondary
lesion due to other bone conditions, such as giant cell tu-
mor, chondroblastoma, fibrous dysplasia, osteoblastoma,

Endovascular Treatment of Aneurysmal
Bone Cyst

nonossified fibroma, and intraosseous or subperiosteal
hemorrhages due to abnormal venous circulation [5].
The expansive bone lesion is characterized by channels
and spaces separated by fibrous walls, which may or may
not contain giant osteoclast cells [5].

ABC may arise from any bone; however, the metaphy-
sis of long bones is the most frequently affected site [5].
Although the cervical region is rarely involved, the pre-
sentation of our patient is typical for these cases: in a re-
cent meta-analysis with 71 patients presenting with cervi-
cal spine ABC, Protas et al. [6] found complaints of neck
or shoulder pain in ~80% of the patients; moreover, pos-
terior elements were involved in 88%, and C2 was the
most frequently affected level (34%).
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Fig. 3. Preoperative CT scan showing erosive lesion in posterior cervical spine (a-d) and the 1-year postoperative
control shows relative volume reduction, ossification, and thickening of the cortical layer, suggesting inactive le-
sion (e-h). The patient remained asymptomatic.

In the cervical spine, CT scan usually shows lytic le-
sions described as honeycomb or an eggshell ballooning
of the bone cortex, while MR imaging shows a character-
istic fluid-fluid interface on T2W and a heterogeneous
appearance on T1W [7]. The MR imaging on T2W is use-
ful to rule out differential diagnosis, which includes os-
teoblastoma, chondroblastoma, neuroblastoma, eosino-
philic granuloma, fibrous dysplasia, malignant fibrous
hystiocytoma, telangiectatic osteosarcoma, or giant cell
tumors [7, 8]. Although the diagnosis is usually based on
histologic study, some authors advocate treatment just
based on the pathognomonic radiographic pattern, as de-
scribed in our patient [8].

Treatment of cervical ABC remains challenging due
to its rich vascularity and high recurrence rate [6]. Al-
though medical management with bisphosphonates or
denosumab has been advised, complete excision is the
best alternative to achieve cure [9, 10]. The standard
treatment is routinely surgical resection plus local adju-
vants and bone grafting to fill the void, preceded or not
by biopsy [4, 9]. Complete intralesional excision would
be also the therapy of choice in cases of pathologic frac-
ture, neurologic involvement, impossibility of perform-
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ing SAE, or local recurrence after 2 percutaneous proce-
dures [8]. Preoperative SAE may be useful to reduce in-
traoperative bleeding and transfusion in cases of larger
lesions; however, some authors also indicate SAE as the
first treatment option for spine ABC, considering the
cost-to-benefit ratio 8, 9]. In a series of 19 patients with
ABC treated by embolization, 5 of them had a vertebral
lesion, 11 developed ossification, and only 2 evolved
with recurrence (~10%) [11]. Treatment options in-
clude injection of sclerosant agents, corticoids or alco-
hol [9]. The use of microspheres allows capillary vascu-
lar occlusion, with consequent necrosis and lesion invo-
lution, as occurred in our case [9]. The major
complication of SAE is vital structure ischemia, such as
viscera and nerve, which restricts treatment especially in
cervical lesions [11]. Other minimally invasive surgical
procedures include radiofrequency thermal ablation,
percutaneous demineralized bone matrix, and/or autol-
ogous bone marrow concentrate graft [9]. These thera-
peutic options, however, still require further study.
Moreover, all cases affecting the cervical spine must un-
dergo evaluation of stability of the involved segment. In
our patient, although MR imaging showed a lesion af-
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fecting the facets and there was slight postoperative
worsening of the cervical alignment on CT, the patient
remained asymptomatic. However, long-term follow-
up is still required to detect instability and the need for
surgical stabilization. Our study has all the limitations of
a retrospective analysis of an isolated case; thus, more
studies are needed to evaluate the indications and the
effectiveness of SAE as a single therapy.

Conclusion

SAE of ABC is a therapeutic option that decreases sur-
gical morbidity by reducing blood loss, which is particu-
larly important in the pediatric population. Advances in
the knowledge of ABC etiopathogenesis and develop-
ment of specific therapies may render SAE as a definitive
treatment.
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