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ABSTRACT

An aneurysmal bone cyst (ABC) is a benign, vascularized bone lesion with an expansile growth pattern. Its presentation with neu-
rological involvement is rare and presents a therapeutic challenge. This article describes two clinical cases of ABC located in the
thoracic spine, both with acute neurological compromise. The patients were treated with staged surgical approaches and followed
for 24 months. Both achieved complete neurological recovery. Early decompression and spinal stabilization, combined with selec-
tive embolization, are highlighted as key components of effective management.
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Level of Evidence: IV

Quiste 6seo aneurismatico con compromiso neurolégico en la columna: reporte de dos casos y revision
bibliografica

RESUMEN

El quiste 6seo aneurismatico es una lesién benigna y vascularizada de comportamiento expansivo. Su presentacién con com-
promiso neuroldgico es infrecuente y representa un desafio terapéutico. Este articulo tiene como objetivo describir dos casos
clinicos de quiste 6seo aneurismatico en la columna toracica con compromiso neurolégico agudo, tratados mediante abordajes
quirurgicos en dos tiempos y con un seguimiento de 24 meses. Ambos pacientes tuvieron una recuperaciéon neurolégica completa.
La descompresion precoz y la estabilizacion, junto con la embolizacién selectiva, se destacan como pilares del tratamiento.
Palabras clave: Quiste 6seo aneurismatico; columna toracica; compromiso neurolégico; embolizacion; cirugia espinal; tumor.
Nivel de Evidencia: IV

INTRODUCTION

Aneurysmal bone cyst (ABC) is a rare, benign, hemorrhagic, hyperemic tumor-like disease that infrequently
causes neurological involvement.'

The first published description found by the authors corresponds to Lichtenstein in 1950, who reported two clini-
cal cases and referred to this condition as a benign pseudotumoral pathology commonly confused with giant cell
tumor and occasionally with hemangiomas and osteogenic sarcomas.’

At present, the neoplastic origin of this disease and the genetic translocation that causes it are well established.’

ABC accounts for approximately 1% of all primary bone tumors and predominantly affects females (2:1).* Most
ABCs occur before the age of 20 years and can involve any bone segment. The metaphysis of long bones is the
most commonly affected region. Between 10-30% of these tumors occur in the mobile spine and account for 15%
of all primary spinal tumors.’ Many are asymptomatic and, therefore, underdiagnosed; spontaneous regression has
also been observed.

Enneking classifies them from grade 1 to 3 according to their aggressiveness: grade 1, latent; grade 2, active;
and grade 3, aggressive.°
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Spinal ABC: Report of Two Cases

The most frequent clinical presentation includes pain and local edema. Rarely, the initial manifestation may
be a pathological fracture. Patients typically report a history of pain that does not respond to medical treatment.
These are highly vascularized lesions with expansive growth, and given their lytic nature, they are prone to cause
mechanical instability.’

In the spine, their distribution is as follows: lumbar spine 40%, cervical spine 30%, thoracic spine 20%, and
sacral spine 10%.% The usual topographic location in the vertebra is the posterior arch.?

Radiography, computed tomography (CT), and magnetic resonance imaging (MRI) are the complementary
studies that aid in diagnosis. Radiographs reveal an osteolytic, expansile cavity. CT and MRI typically show
characteristic fluid-fluid levels.?

The treatment of ABC varies depending on location and aggressiveness. Available surgical treatments include
curettage or partial resection; intralesional therapies with autologous bone grafts; and, in some cases, medical
therapy or radiotherapy. Complete resection with safe margins is associated with the lowest local recurrence rates
and is therefore considered the treatment of choice whenever feasible.

We did not find a clear management protocol in the literature for cases presenting with progressive and dis-
abling neurological compromise.’

The aim of this article is to describe and analyze two cases of ABC in the thoracic spine with neurological
involvement.

A descriptive and retrospective study was conducted on a series of patients (2015-2022) operated on by the
same surgical team at a general hospital serving as the head of a regional health network. The patients who par-
ticipated in the study provided written informed consent.

Both patients were monitored for at least 24 months following surgical treatment. Follow-up consisted of inter-
views with the treating team 15 days after hospital discharge, at 1 month, 2 months, and then every 6 months up
to 24 months. Complementary imaging studies were performed during the immediate postoperative period and
every 6 months thereafter (radiographs and MRI).

Neither patient had received prior treatment for the tumor, so both cases were considered primary (Table).

Table. Peri- and post-surgical demographic data.

Location Staging Staging Initial Embolization Treated Final
(WBB) (Enneking) Frankel levels Frankel

F C7/T1/T2 Zone4—-7D G3 benign C5/T5
aggressive
8 F T4 Zone 1 — 12D G3 benign C YES T2 /T6 E
aggressive

F = female; M = male, WBB = Weinstein-Boriani-Biagini Classification.

CLINICAL CASE 1

A 9-year-old girl presented with chronic pain (>2 years) in the lower cervical and interscapular region. She
denied any relevant personal or family medical history. On questioning, she reported upper back pain that did not
respond to pharmacological or physical therapy.

Physical examination revealed gait disturbance with a widened base of support, bilateral patellar hyperreflexia,
and paresis corresponding to the right C7 nerve root. This was manifested as weakness in the right triceps muscle
(grade 4/5), as well as in the wrist flexors and extensors on the right side (grade 4/5), according to the Medical
Research Council (MRC) muscle strength scale (Figure 1).1°

An initial anteroposterior radiograph showed an alteration in the physiological coronal axis (Figure 2).
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Figure 1. Lateral view of the patient. Figure 2. Initial anteroposterior radiograph

An antalgic posture with cervical spine of the proximal cervical and thoracic spine.

anteposition is observed. Alteration of the physiological coronal axis
is noted.

Complementary imaging revealed extensive vertebral involvement: at C7 (posterior arch), zones 4—7 and levels
IIT and IV of the Weinstein-Boriani-Biagini (WBB) classification; at T1 (vertebral body), zones 10-3 and levels III
and IV; and at T2 (right pedicle and posterior arch), zones 3—7 and levels III and I'V." The lesions had an expansile
cystic appearance (Figures 3 and 4). Due to the expansile nature of the lesion, a vertebral hemangioma was ruled
out. The lesion was interpreted as an Enneking grade 3 ABC.

The therapeutic plan aimed to reduce bleeding risk, decompress the lesion, and stabilize the spine.

Angiography revealed multiple feeding arteries arising from the paraspinal trunk. Several of these were emboli-
zed during the same procedure, although no dominant feeding artery was identified.

Forty-eight hours after embolization, the first surgical stage was performed. This involved posterior pedicle
instrumentation from C5 to TS, decompression of C7, T1, and T2 (Figure 5), and tumor mass resection. Intraopera-
tive bleeding was <500 mL.

Five days later, the second surgical stage was performed via an anterior approach, including T1 corpectomy with
autologous bone graft placement.

The patient’s neurological deficit began to improve 48 hours after surgery. She currently has a normal gait with-
out sequelae and remains under routine postoperative follow-up, with no reported complications. Histopathologi-
cal examination confirmed the diagnosis and showed tumor-free surgical margins.
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Spinal ABC: Report of Two Cases

Figure 3. Coronal computed tomography of the cervical and proximal thoracic spine.
Expansive cystic lesions are visible in the posterior elements of T1.

Figure 4. Coronal MRI of the cervical and proximal thoracic spine. An expansive cystic
lesion with characteristic fluid—fluid levels is visualized.
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Figure 5. Postoperative lateral radiograph of the cervical and proximal thoracic
spine. Posterior and anterior fixation elements from C5 to T5 are visible.

CLINICAL CASE 2

An 8-year-old girl presented with weakness in the lower limbs (grade 3/5 on the MRC muscle strength scale).
She reported sudden symptom onset (<72 hours) and denied any significant personal or family medical history.

On admission, anteroposterior radiography revealed absence of the pedicle image in the affected vertebra, a
radiographic sign known as the “owl’s wink” (Figure 6).'?

The lesion involved zones 3-6 and levels III and IV of the Weinstein-Boriani-Biagini classification.' Comple-
mentary imaging studies showed multiple septated cysts with fluid-fluid levels. A simple bone cyst with expansile
and compressive features was ruled out, as was vertebral hemangioma (Figures 7 and 8). This case was also inter-
preted as an Enneking grade 3 ABC."

The therapeutic plan involved urgent spinal decompression and stabilization in the first surgical stage, followed
by selective embolization to reduce bleeding risk, and then a second stage of stabilization and arthrodesis.

The first surgical stage was performed within 24 hours and consisted of spinal canal decompression by resection
of the T4 posterior arch, followed by a costotransversectomy corpectomy using an eggshell technique to preserve
the cortical rim.'* The spine was stabilized with pedicle fixation from T2 to T6.

Within the next 48 hours, angiography and embolization of the tumor’s vascular pedicle were performed.

In the second surgical stage, a titanium spacer filled with autologous bone graft was placed (Figure 9).

The neurological deficit resolved within the first month postoperatively. No recurrence has been observed to
date. Histopathological analysis confirmed the diagnosis of ABC and clear surgical margins.
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Figure 6. Anteroposterior radiograph of the cervical and Figure 7. Sagittal computed tomography of the

proximal thoracic spine on admission. The “ow!l’s wink” thoracic spine. An expansive lytic lesion involving

sign is visible at T4, indicating absence of the pedicle. the vertebral body of T4 and the posterior elements is
observed.

Figure 8. Axial computed tomography of the thoracic Figure 9. Postoperative anteroposterior radiograph of the

spine. Multiple fluid—fluid levels are identified within the cervical and proximal thoracic spine. Pedicle fixation from
cystic lesion. T2 to T6 and placement of a titanium interbody cage with

bone graft are seen.
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DISCUSSION

The primary goal of treatment in both cases was to improve neurological status and confirm the preoperative
diagnosis.

Given the neurological involvement, early spinal cord decompression was essential. Secondary objectives of the
surgical intervention included minimizing the number of involved spinal segments and preventing future deformi-
ties or pathological fractures.

When an ABC is suspected, the initial step should be a needle biopsy to confirm the diagnosis. Subsequent treat-
ment options vary and may include observation—given reports of spontaneous resolution post-biopsy—pharmaco-
logical therapy (e.g., denosumab or bisphosphonates), radiotherapy, percutaneous sclerotherapy with agents such
as phenol, liquid nitrogen, doxycycline, argon, bone graft, or bone substitutes, selective vascular embolization,
intralesional curettage and filling, or en bloc resection with oncologic margins.*’

In the presence of neurological compromise, we considered decompression and stabilization—either in a single
or staged approach—as imperative.

In both cases, preoperative biopsy was not feasible due to the urgency of the clinical presentation. In Case
2, selective embolization was deferred because of rapidly progressing neurological deficits; treatment was later
completed with an anterior corpectomy to reconstruct the anterior column. Selective embolization followed by
complete tumor resection is a recommended strategy whenever feasible.

Case 1 posed a particular challenge due to the lesion spanning three vertebral levels.

We propose that surgical intervention is indicated in cases with neurological deficit or risk of pathological frac-
ture. Non-surgical treatments are reserved for lesions that do not compromise spinal stability and, in asymptomatic
cases, percutaneous sclerotherapy with agents such as calcitonin may be preferred.

A limitation of this report is the small number of cases. However, our team plans to present a larger series of
patients with ABC and neurological involvement in the near future.

CONCLUSIONS

ABC with neurological involvement requires urgent surgical intervention. Early spinal cord decompression is
critical for neurological recovery. Preoperative selective embolization is useful in reducing intraoperative bleeding
and recurrence.

A two-stage complete resection is a feasible and effective strategy. Further studies with larger patient cohorts are
needed to establish evidence-based therapeutic guidelines and treatment consensus.
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