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BACKGROUND Aneurysmal bone cysts (ABCs) are rare, benign, yet locally aggressive lesions that contain blood-filled channels that rarely occur in
the thoracic spine of adults. The literature on the treatment of spinal ABCs is sparse, but the consensus is to achieve gross-total resection (GTR) due

to these lesions being locally aggressive and to prevent recurrence.

OBSERVATIONS This report describes a 35-year-old female admitted with back pain and right T5 dermatome radiculopathy without any inciting
events. Magnetic resonance imaging revealed a 3.0 x 4.3 x 4.0-cm solid, enhancing, multicystic lesion with multiple fluid levels centered in the

right posteromedial chest wall, involving the right fifth rib and costovertebral junction. Because of the high suspicion for an ABC, later found to be
secondary to an osteoblastoma, surgical intervention was planned via preoperative embolization and T4-6 fusion with right T5 laminectomy and

costotransversectomy to obtain GTR.

LESSONS This case of an ABC secondary to osteoblastoma of the spine showcases a strategy for unique surgical management, given the limited

information on treatment considerations for secondary ABCs.

https://thejns.org/doi/abs/10.3171/CASE24471
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Aneurysmal bone cysts (ABCs) are benign lesions containing
blood-filled channels that can be found in any bone of the body and
can protrude into surrounding structures. They are a rare and difficult
pathology for clinicians to identify accurately, with an incidence of 0.14
per 100,000, making up only 1%-2.5% of all bone tumors."- Although
commonly presenting in the metaphysis of long bones, ABCs rarely
present within the spine and do so typically along the posterior column
of the thoracolumbar spine.*® Even though benign, these lesions are
locally aggressive and necessitate surgical intervention when involving
neural elements or instability of the spine.2%¢

ABCs can be either primary or secondary lesions. Secondary
ABCs make up one-third of all ABCs and are derived from lesions
such as osteoblastoma, giant cell tumor, and chondroblastomas.®
Osteoblastomas are also rare, benign, yet locally aggressive bone
tumors, comprising about 1% of all bone tumors.® When involving the
spine, they are most commonly located in the posterior elements of
the vertebral column, and management involves gross-total resection
(GTR).C

This case involves a rare ABC in the thoracic vertebrae, which was
found to be caused by an osteoblastoma in a 35-year-old woman,
requiring a multidisciplinary surgical approach.

lllustrative Case

History and Examination

A 35-year-old right-handed female without a significant past medi-
cal/surgical history was admitted for the 3-month onset of subjective
right arm weakness/numbness, upper back pain, and right T5 distribu-
tion radiculopathy. Magnetic resonance imaging (MRI) of the thoracic
spine revealed a 3.0 x 4.3 x 4.0-cm, solid, enhancing, multicystic
mass with multiple fluid levels, centered in the right posteromedial
chest wall, involving the right fifth rib and costovertebral junction
(Fig. 1). There was no obvious encroachment into the spinal canal or
compression of the thecal sac, but intimate involvement of the right T5
nerve root and the respective neural foramen. Computed tomography
(CT) of the thoracic spine showed an expansile, destructive, lytic chest

ABBREVIATIONS ABC=aneurysmal bone cyst; CT=computed tomography; GTR =gross-total resection; MRI=magnetic resonance imaging.
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FIG. 1. Preoperative imaging. A: Axial precontrast T2-weighted MRI at
the level of T5 demonstrating 4-cm isointense lesions abutting vertebrae
and encroaching on the neural foramen. B: Sagittal precontrast T2-
weighted MRI of the 4-cm lesion at the T5 level abutting the pleura.
C: Axial postcontrast T1-weighted MRI at the level of T5 demonstrat-
ing an avidly enhancing 4-cm lesion. D: Sagittal postcontrast
T1-weighted MRI demonstrating an avidly enhancing 4-cm lesion
abutting the pleura.

wall mass at the level of T5, associated with the destruction of the fifth
costovertebral junction, the right T5 pedicle, and erosion of the right TS
transverse process (Fig. 2). Given the clinical presentation and radio-
graphic evidence, differential diagnoses included ABC, telangiectatic
osteosarcoma, or metastatic disease from an unknown primary lesion.
Further body imaging did not reveal lesions suspicious for cancer.

FIG. 2. Preoperative CT. A: Axial scan at the level of T5 demonstrating
a lytic, destructive lesion involving the fifth costotransverse joint and
pedicle. B: Coronal scan demonstrating a lytic, destructive lesion
abutting the pedicle and pleura.
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FIG. 3. Angiogram after successful coil embolization of the right T4-6
segmental arteries.

Procedures

Given the high suspicion for ABC, a spinal angiogram was obtained
to both assess the vascular supply of the lesion and embolize the
feeding vessels. The angiogram revealed supply to the lesion from
the right T4, T5, and T6 intercostal arteries. Coil embolization of the
3 arteries was performed without complication (Fig. 3). Immediately
after the procedure, the patient was taken to the operating room for a
T4-6 posterolateral fusion with a T5 laminectomy, partial right T5 ped-
icle resection, and right T5 costotransversectomy for tumor resection.

After instrumentation and T5 laminectomy/pedicle resection with
costotransversectomy, an inspection of the tumor revealed cavita-
tions containing mixed blood products, as expected from preopera-
tive imaging. Dissection of the tumor ensued with minimal hindrance,
and the lesion was not overly bloody. Laterally, the capsule of the
tumor involved the pleura of the lung, over which a plane was cre-
ated to carefully separate the capsule without violating the pleura. The
lesion encompassed both the right T4 and T5 nerve roots. Due to the
patient’s symptoms and the degree of root involvement, both roots
were tied off and transected. Intraoperatively, a near-total resection
was deemed achieved, given what may have been a small rind of
capsule adjacent to the pleura that was coagulated. A chest tube was
inserted due to pleural involvement.

The patient had no postoperative complications and endorsed
improvement from preoperative symptoms. The chest tube was
removed 2 days postoperatively, and the patient was discharged with-
out issue. Follow-up MRI with contrast showed no residual lesion, and
the extent of resection was radiographically deemed GTR (Fig. 4).

Histology

Histological analysis of 2 specimens, both collected from the mass
where it abutted the pleura between the fourth and fifth ribs, revealed
an aggregate of tan-red tissue fragments and possible tan-white bone



FIG. 4. One-month postoperative MRI. A: Axial T2-weighted image at
the level of T5, without obvious residual of the previous fluid-filled
cystic lesion. B: Sagittal T2-weighted image showing postsurgical
changes and resolution of the previous fluid-filled cystic lesion
abutting the pleura. C: Axial postcontrast T1-weighted image at the
level of T5 showing no enhancing remnant of the previous lesion near
the vertebra. D: Sagittal postcontrast T1-weighted image without
enhancing remnant of the previous lesion on the pleura.

(Fig. 5A) and an aggregate of tan-pink portions of soft tissue (Fig. 5B).
Sections from specimen A showed a bland, mitotically inactive spindle
cell-matrix and frequent giant cells, consistent with the diagnosis of
ABC (Fig. 5A). In addition, other areas in the sections displayed oste-
oid and woven bone, more characteristically seen in osteoblastoma,
suggesting the possibility of osteoblastoma with a secondary ABC.
Specimen B displayed a similar morphology (Fig. 5B)."*"2 Both lesions
were characterized as low grade and locally aggressive but unlikely to
metastasize.

Informed Consent
The necessary informed consent was obtained in this study.

Discussion

Observations

The above case details an ABC, secondary to osteoblastoma,
in a 35-year-old female who was symptomatic from the lesion and
required a multidisciplinary approach for resection. There is no stan-
dardized treatment consensus within the literature for ABC treatments,
but based on the reviews currently published, complete resection is
recommended to limit recurrence.25%'2 Embolization of the tumor
allows better vascular control, as these lesions can require multiple
units of blood transfusions intraoperatively.®>' In this case, preopera-
tive embolization optimized the resection, which allowed for a GTR.
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FIG. 5. Specimens collected from the mass where it abutted the pleura
between the fourth and fifth ribs. A: Cystic spaces, some containing
residual blood and separated by fibrous septa containing occasional
osteoclast-like giant cells, are characteristic of an ABC. Basophilic
reticulated chondroid-like foci, another common feature, appear in the
center of the image. There is no atypia. B: In some areas, trabecu-
lated osteoid and woven bone surrounded by activated osteoblasts
predominate. Mitotic activity is minimal, and atypia is absent.
Hematoxylin and eosin. Bar=50 pm.

The surgical plan, involving a right T5 laminectomy, pedicle resection
with costotransversectomy, and T4-6 posterolateral fusion, provided
adequate working corridors for both resection and spine stabilization.

The treatment of ABCs depends on the location and size. Because
of the locally aggressive nature and high recurrence rate, maximal
safe resection is the primary goal of treatment.2562' Neoadjuvant
therapy with selective arterial embolization is often included to cut off
blood supply to the lesion, minimizing intraoperative blood loss.> En
bloc excision has been shown to have the lowest recurrence rates
when it is possible to perform it safely.''® However, when neurological
function is at risk from en bloc resection, less aggressive curettage
with adjuvant therapies is most common.5'? Some of these adjuvant
therapies include liquid nitrogen, phenol, argon beam coagulation,
and calcitonin-methylprednisolone, which have been used in different
instances with varying effects.”-?? Radiation therapy as an adjunct to
surgery has also been reported to improve outcomes in these ABC
patients.??

In this case, en bloc resection was attempted without violation of
the pleura or excessive destabilization of the spine. The involved neu-
rological structures were only the right T4 and T5 nerve roots, with
minimal involvement of the T5 vertebral body. Resection of the lesion
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would not compromise the anterior column of the thoracic spine, which
would require a corpectomy, and stabilization for the involved body
resection could be achieved with a posterolateral fusion. Because of
strong radiographic and clinical evidence that the lesion was an ABC,
this strategy was favored over just a biopsy since the former conferred
the least risk of recurrence, even if the lesion was any of those from
the differential diagnosis. Given the acuity of the patient's symptoms,
the decision to proceed with surgery, rather than just radiation, was
made. During surgery, the lesion was not removed en bloc but rather
in a piecemeal fashion without too much bleeding. The portions of
the tumor capsule adherent to the pleura were able to be dissected
without violating the pleura, except for one small portion of the cap-
sule that was adherent to the pleura and subsequently coagulated.
The decision to not resect that portion of the pleura was made to
avoid a pneumothorax; however, there was no obvious infiltration of
the lesion within the pleura that would make a wide pleural resec-
tion favorable otherwise. After a multidisciplinary meeting with our
institution’s oncologists, postoperative radiation was deferred in the
setting of GTR based on postoperative images and the recency of
surgery. Serial imaging and close monitoring were planned despite
immediate postoperative images suggesting GTR since a small por-
tion was left on the pleura despite being heavily coagulated. Adjuvant
chemotherapies were also held off and planned for utilization in the
event of recurrence. In patients with ABCs that are unresectable
due to invasion of eloquent nervous system structures, denosumab
has shown promise as both a neoadjuvant adjunct to allow for
resection and a second-line treatment option when used alone.?#
However, denosumab’s efficacy as an adjuvant therapy has not been
fully proven.

Because of the predicted vascularity of the tumor, embolization of
the right T4, T5, and T6 intercostal arteries was accomplished before
surgery, allowing for a safer attempt at resection and limiting intra-
operative blood loss. Resection corridors established in this case
have been seldom described in the treatment of ABCs.8% This was
indicated due to the location of the lesion and compensatory fixa-
tion achieved by posterolateral fusion from T4 to T6. This approach
allowed resection of the lesion. In this patient, the right T4 and T5
nerve roots were sacrificed, and the patient did not experience signifi-
cant hypoesthesia in those dermatomes postoperatively.

Reactive lesions, or secondary ABCs, such as in this patient based
on histology, are associated with worse progression-free survival
and overall survival rates when compared to primary ABCs.® In a
220-patient systematic review, patients with primary ABCs more fre-
quently underwent curettage with bone grafting and laminectomy. In
contrast, patients with secondary ABCs were more likely to undergo
corpectomy and spinal fixation.® In the same study, significantly higher
rates of ABC recurrence and death were noted in patients with reac-
tive lesions.® However, it is difficult to determine to what extent the
differences in outcomes were influenced by the etiology of ABC or the
treatment applied. In patients with secondary ABCs, the underlying
tumor can often be diagnosed via characteristic imaging findings.*
However, in equivocal cases, a biopsy may be necessary before
treatment to make an accurate diagnosis. After a brief review of the
available literature, no investigations of treatment choice on outcomes
were found stratified by the type of inciting lesion. This information
would prove useful in future treatment decisions and is a direction
for future investigation. Continual postoperative management of this
patient will involve close interval imaging to follow the diagnosis of
osteoblastoma with plans for radiation or surgery should there be a
recurrence in the future.
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Lessons

The combination of preoperative endovascular intervention and the
chosen surgical approach for this secondary ABC in the thoracic spine
has not been described to date for GTR. This case is an important
addition to the literature on ABCs by further establishing the possible
range of cyst placement, the heterogeneity of origin, and the need for
specialized approaches. While vertebral ABCs are rare, awareness
of their local aggression and frequent recurrence demands accurate
diagnosis and maximum total resection. Additionally, as more informa-
tion is learned about the genetics and treatment responses of differ-
ent types of ABCs, their etiology will become increasingly important in
planning treatment. Finally, treatments and approaches must be tai-
lored to each patient, as these cysts can present in unexpected loca-
tions. For these reasons, this unique case is instructive in diagnosing,
understanding, and managing ABCs.
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