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ABSTRACT

Purpose: We report four cases of spinal Aneurysmal bone cyst (ABC) that were managed surgically at King Fahad Specialist Hospital in Dammam, Saudi Arabia. This
report aims to describe the clinical features and the need for surgical excision preceded by embolization in spinal ABC.

Method: A retrospective review of the OR list and tumor board records between 2013 and 2016 yielded a total of 4 cases of spinal ABC who were surgically treated at
KFSH-D. Their clinical presentations, radiological and pathological features are reviewed along with the surgical intervention utilized and its outcome.

Results: Total of 4 cases were identified, all of them were female (100%). The age ranged from 13 to 25 years old (mean age = 17.75). Two cases (50%) were located
in the thoracic spine, one (25%) cervical and one (25%) in the lumbar spine. Back pain, unsteady gait, and progressive limb weakness were the most common
presenting symptoms. All the cases underwent embolization followed by surgical excision and fixation with a variable degree of improvement postoperatively.
Conclusion: Spinal ABC is a benign tumor that can present with a wide variety of non-specific symptoms. Pre-operative embolization can be helpful to reduce
bleeding during surgery. Surgical decompression can lead to significant improvement even in case of severe neurological deficit. Radiation therapy can be used as an

adjunct treatment in selected cases.

1. Introduction

Aneurysmal bone cyst (ABC) is an expansile, non-neoplastic lesion
that contains several blood-filled endothelialized cavities. This lesion
was first time described by Jaffe and Lichtenstein 1942. They described
a lesion that appeared to be a blood-filled cavity that had a blowout
radiographic appearance analogous to a saccular aneurysm. [1] The
etiology of an aneurysmal bone cyst is uncertain. It is hypothesized that
the aneurysmal bone cyst is reactive, non-neoplastic process that has
the ability to destroy and expand bone.

It may occur in bone as a solitary lesion or can be found in asso-
ciation with other bone tumors such as giant cell tumor, chondro-
blastoma, chondromyxoid fibrous dysplasia, or in association with a
malignant process [2]. ABC is a rare bone tumor representing ap-
proximately 1% of all bone solid tumor with an annual incidence of 1.4
in 100,000 people [3]. More than two-thirds of the ABC occurs below
the age of 20 [4]. It frequently involves the metaphysis of the long
bones mainly around the knee. Approximately one-third of these tu-
mors arise from the spine. They represent approximately 15% of all
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primary spine tumors [5]. Managing spinal aneurysmal bone cyst can
be challenging. Treatment can be achieved by surgical resection, ra-
diation therapy, arterial embolization or combination of these mod-
alities [6].

2. Method

A retrospective analysis of the operation list and tumor board re-
cords for the years 2013, 2014, 2015 and 2016 resulted in total of four
cases of ABC involving the vertebral column that were offered surgical
management. Their clinical presentations, radiological and pathological
features are reviewed along with the surgical intervention utilized and
its outcome.

3. Results
Total of four cases was identified; all cases were female (100%). The

age ranged from 13 to 25 years old (mean = 17.75). Two cases (50%)
were located in the thoracic spine, one (25%) in the cervical and one
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Fig. 1. Case no. 1: C7 shows an expansile mass which involves the transverse process, pedicle and lamina. It crosses midline into the anterior part of the vertebral
body of C7. There is an extra osseous extension with involvement of the epidural space extending from C5-T1 causing compression of the cord and deviation to the
left. C7 corpectomy, tumor debulking + C6-T1 expandable cage and graft + plate fixation + neck soft tissue dissection + posterior decompression and C6 lateral

mass screw, T1 pedicle screw.

(25%) in the lumbar spine. Presenting symptom were: Pain (75%) un-
steady gait (75%), lower limb weakness (50%), radiculopathy (25%)
and local back swelling (25%). Spastic paraparesis was present in 2
patients (50%) and decreased sphincter tone in one patient (25%).
Radiologically, all patients had posterior elements involvement and
three patients had a variable degree of cord compression. The cervical
ABC was found to be secondary to giant cell tumor and it was involving
the right transverse process, pedicle, lamina and anterior part of the
vertebral body of C7 with an extra osseous extension and vertebral
artery encasement (Fig. 1). The two thoracic ABC cases (T8 and T10)
had a posterior element with part of the vertebral body involved with
evidence of cord compression (Figs. 2 and 3). The case with lumbar ABC
had complete involvement of the L2 vertebral body and its posterior
elements including the spinous process (Fig. 4). All patients underwent
preoperative selective arterial embolization before definitive surgery.
One case with thoracic ABC at the level of T8 developed acute lower
limb paraplegia few hours after the embolization which prompted an
emergent decompression and fixation. All the patients had surgery in
form of curettage and bone grafting. Surgical decompression and tumor
resection through posterior approach with instrumentation was used for
the four cases. The anterior approach was also used in the cervical
spine. Complete resection of the lesion was achieved in the 3 cases

(75%). Post-operative radiotherapy was not used in any case. The
follow-up period is relatively short (mean 2.5years) and so far no
evidence of radiological recurrence was observed (Table 1).

4. Discussion

Aneurysmal Bone Cyst is non-neoplastic expansile bone lesion that
consists of blood-filled spaces separated by connective tissue septa
containing bone trabeculation and osteoclastic giant cells [19]. The
prevalence of ABCs is estimated at 1.4 per 100,000, representing almost
1% of all bone tumors. The lesions slightly affect females more than
males and mainly occur in the first two decades of life [3,5]. In our
report, all of the patients are females with the mean age of 17.75 years
similar to the literature. In his report of 41 cases, Boriani et al. [5]
showed that the lumbar spine was frequently involved (18 cases, 45%).
In contrast, other reports showed that the cervical and thoracic spine
are more frequently involved [6,8]. In our report, the thoracic spine
was involved in 50% of the cases. Back Pain was the most common
presenting symptom in our report; however, neurological manifesta-
tions are not uncommon. These manifestations include limb weakness,
ataxic gait and bowel or bladder dysfunctions.

On Imaging, plain radiograph usually show a ballooning of the

Fig. 2. Case no. 2: T8 mainly posterior arch lytic lesion eroding lamina, pedicle, spinous process and minor part of the T8 with cord compression. Posterior approach

total ABC excision with T5-T11 pedicle screws fixation.
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Fig. 3. Case no. 3: T10 lobulated lytic lesion with faint post IV contrast enhancement and few fluid-fluid levels. ABC involving mainly posterior middle aspect of T10
and left sided lamina and pedicle including the superior and inferior articular process and part of the spinous process with evidence of cord compression. Left T10

costotransversectomy + T9-10 laminectomy, fixation T7-12.

vertebrae with thin bony rim. Computed Tomography can show a pa-
thological fracture of the thin bone cortices. MRI is the imaging mod-
ality of choice for the diagnosis of the ABC. MRI of the ABC has a
characteristic of Multiseptated, well-defined cystic lesions surrounded
by a rim of low signal intensity that contains heterogeneous signal in-
tensity on both T1 and T2 weighted images. ABC might have a fluid-
fluid level but this finding is not specific as it can be seen in several
other pathologies such as osteosarcoma and giant cell tumor [9]. Both
CT and MRI are helpful in preoperative planning.

Histopathological examination of ABC is described as cavernous
spaces and blood-filled bony trabeculation that can be lined with giant
cells, spindle cells and reactive bone formation [10,18]. Some theories
suggest that the tumor is secondary to bleeding into a tumor or repair of
subperiosteal hemorrhage [9].

Treatment of the spine ABC is controversial, with surgical and non-
surgical options available [19]. Non-surgical options include arterial
embolization and calcitonin or steroid intralesional injection. Radio-
therapy can be utilized if the lesion deemed unresectable or in case of
incomplete resection as an adjuvant therapy, however, it carries risk for
complications such as osteonecrosis and myelopathy [14,15]. Options
for surgical treatment are either en bloc resection or intralesional cur-
ettage with bone grafting [5-11]. Zileli et al. in his report of 13 patients
reported the application of Polymethyl Methacrylate (PMMA) for
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vertobroplasty/kyphoplasty in 4 patients to further reinforce spine
stability post-resection [18].

Complete surgical resection is the optimal approach for local tumor
control and recurrence prevention. Instrumentation can also be con-
sidered as surgical intervention might lead to spinal instability [12,13].
As the technique of complete resection of the ABC is reported to be
challenging [5] all our patients had intralesional curettage and due to
the high possibility of spinal instability in large lesions resection, in-
strumentation was also performed.

Intraoperative bleeding is common in ABC. Preoperative selective
embolization should be considered to reduce the risk of intraoperative
bleeding [5,16] All our patients underwent embolization pre-
operatively, therefore, it was difficult to compare the significance of
blood loss with or without preoperative embolization. Our patient with
T8 ABC developed a complication in form of acute paraplegia following
the embolization that improved partially post-operatively.

Recurrence is seen in 10-44% of the cases. Complete excision help
reduce the risk of recurrence [8]. Zenonos reported two ABC that re-
curred after a failure of complete en bloc resection which occurred
9 months to 8years after surgical intervention [13]. Follow up after
surgery for 2 years is recommended as 90% of recurrences occur within
this period, the follow-up period can be extended in case of intrale-
sional curettage was conducted and in case of incomplete resection

Fig. 4. Case no. 4: L2 is multiseptated expansile lytic lesion with remodeling of cortical margin involving the whole vertebral body of L2 extending to the pedicle into
the spinous process with multiple bony septation associated with expansion and focal kyphosis. ABC excision and L1-L3 posterior fixation and cage insertion.
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Table 1

Summary of the cases.

Recurrence

Outcome

Posterior elements involvement

Radiology

Main findings

Age/gender

Level

Case

No

No improvement from baseline

Yes
Yes

Expansile mass. Giant cell tumor

Radiculopathy/mild weakness

16/F
25/F

Cc7

No

Acute paraplegia post embolization/improved mildly post-

operatively

Mainly posterior elements/cord compression

Spastic weakness/ataxia/incontinence

T8

No

Motor power partially improved

Yes
Yes

Fluid-fluid levels/cord compression

Spastic weakness/ataxia

13/F
17/F

T10
L2

No

Partially improved/no deficit developed

Complete replacement of L2/kyphosis/canal

stenosis

LBP/radiculopathy/back bulge
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[5,13,17]. We have an average follow up period of 2.5 years and so far,
no recurrence detected.

5. Conclusion

ABC is a benign tumor that can present with a wide variety of non-
specific symptoms. Neurological deficits are not uncommon. Pre-op-
erative embolization can be helpful to reduce bleeding during surgery.
Early diagnosis and careful surgical planning is essential. Surgical de-
compression can lead to significant improvement even in case of severe
neurological deficit.
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