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Pediatric Cervical Spine Aneurysmal Bone Cyst with Recurrent
Atlantoaxial Rotatory Subluxation Requiring C1-C2 Fusion: A 7-Year
Follow-Up Case Report

Reyaz Ahmed’, Abhishek Raina’, Nasir Shah’, Sumit Kumar', Amber Agarwal’, Anirudh Dwajan’

Learning Point of the Article:
Tumor healing does not guarantee spinal stability; recurrent atlantoaxial rotatory subluxation may require early fusion, and even limited
posterior surgery in children can result in long-term ankylosis despite good functional outcomes.

Introduction: Aneurysmal bone cysts (ABCs) of the cervical spine in children are rare, locally aggressive lesions that may compromise spinal
stability. Atlantoaxial rotatory subluxation (AARS) is an uncommon association and is typically related to trauma or infection. The coexistence
of ABC with AARS, particularly with recurrence of instability after tumor resolution, is extremely rare and presents unique diagnostic and
therapeutic challenges.

Case Report: An 8-year-old boy presented with progressive neck pain and torticollis without a history of trauma or infection. Imaging revealed
an expansile lesion of the C4 lamina consistent with ABC. The patient underwent extended curettage with high-speed burring and halo vest
immobilization following intraoperative reduction of associated AARS. Histopathology confirmed ABC. Although the lesion showed complete
radiological healing, the patient developed recurrence of AARS within 2 weeks of halo removal. Definitive stabilization with posterior C1-C2
fusion using the Gallie technique was performed. At the 7-year follow-up, there was no tumor recurrence, and stable fusion was achieved;
however, subaxial cervical ankylosis developed as a long-term sequela. Despite this, the patient maintained good functional outcomes and
normal dailyactivity.

Conclusion: This case highlights a rare and previously underreported clinical scenario where cervical spine ABC is associated with recurrent
AARS despite successful tumor treatment. It emphasizes that tumor resolution does not guarantee restoration of spinal stability and that early
surgical stabilization may be required in recurrent cases. In addition, even limited posterior surgical approaches in the pediatric cervical spine
may resultinlong-term ankylosis. Awareness of these factors and long-term follow-up are essential for optimal management.
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Introduction expansion and proximity to neural structures force surgeons to

Aneurysmal bone cysts (ABCs) of the cervical spine in children balance total intralesional excision with the need to maintain

are uncommon, but when present, they pose a dual challenge of spinal stability. Management protocols for these pediatric cases

tumor control and preservation of spinal stability [1,2]. lacka clear consensus [3,4].

ABCsoften affect the posterior elements of the spine. Their rapid Atlantoaxial rotatory subluxation (AARS) usually occurs after
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Figure 1: Pre-operative X-rays (a) anteroposterior view; (b) lateral view.

trauma or infection in children [S]. Finding AARS together
with a primary spinal tumor is rare. The pathophysiology of
AARS that persists or returns after tumor removal is not well
defined. Such recurrence indicates that standard stabilization
methods might fail in these combined pathologies.

This report follows an 8-year-old child with a cervical spine
ABC and AARS. Initial treatment utilized extended curettage
and halo-vest immobilization. The lesion showed osseous
healing, but mechanical instability returned. The patient
required subsequent atlantoaxial fusion. Following a limited
unilateral posterior exposure, the patient developed
unexpected subaxial cervical ankylosis. This specific outcome
appearsinfrequently in pediatric spine literature.

Successful eradication of the primary lesion does not ensure
long-term mechanical stability. These cases require extended
surveillance. Even limited surgical interventions can
result in permanent biomechanical changes within
the pediatric spine.

Case Report

An 8-year-old boy presented to our outpatient clinic
with neck pain and torticollis that grew worse over
time. He had no history of trauma, fever, or
respiratory infections. His parents noted that he
often supported his head with his hands to ease the
discomfort.

During the physical examination, the boy was
afebrile but kept his neck tilted to the right. He
guarded the area closely. Every direction of cervical

sensory function. X-rays demonstrated loss of cervical lordosis
and a persistent head tilt (Fig. 1). Blood tests, including white
blood cell count and inflammatory markers such as C-reactive
protein, were allnormal.

Since there were no urgent signs such as fever or nerve deficits,
conservative management with a soft collar and pain
medication was attempted first. Due to worsening of symptoms
over the next 3 months, contrast-enhanced magnetic resonance
imaging was done. The scan revealed an expansile lesion
involving the right lamina of the C4 vertebra, characterized by
multiseptate fluid—fluid levels and surrounding soft-tissue
enhancement, suggestive of an ABC (Fig. 2). A computed
tomography scan confirmed that the lesion had broken through
thebone cortexand showed some newbone growth.

The patient’s torticollis indicated possible instability in his
neck. However, we focused on the bone lesion first and did not
perform specificimaging for AARS at the start.

Given the characteristic imaging features and progressive
symptoms, a decision was made to proceed with definitive
surgical management, with histopathological confirmation.

Access to the C4 lamina was achieved through a unilateral
posterior midline subperiosteal approach. Extended
intralesional curettage was performed using a high-speed burr.
Pre-operative embolization was omitted, and intraoperative
hemostasis was maintained. An associated AARS was identified
during the procedure. A closed reduction was performed under
general anesthesia. Alignment was secured with a halo vest.
Histopathology confirmed the diagnosis of ABC. The sample
contained focal giant cell-rich areas but lacked the architectural
features of a primary giant cell tumor.

Osseous consolidation progressed, and the volume of the lesion
decreased. The child remained asymptomatic and maintained a

Figure 2: Pre-operative contrast-enhanced magnetic resonance imaging of the patient. (a)

movement was painfully restricted. A neurological Ayialview, (b) sagittal view.

examination showed that he had normal motor and
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While spinal involvement occurs in a minority of cases,
cervical lesions are less frequent and often involve the
posterior elements [4,8]. Intralesional curettage with
high-speed burring is a common treatment with
acceptable control rates, though recurrence exists
among younger patients [3,9,10].

This case showed no tumor recurrence ata 7-year follow-
up, which supports the use of extended curettage in the
cervical spine. AARS associated with spinal ABC is rare
[11,12], and few documented cases describe the
recurrence of AARS after the lesion has healed. Factors
beyond the primary tumor, such as persistent
ligamentous laxity or changed cervical biomechanics,
likely playa primaryrole.

Figure 3: Post-operative X-rays following Gallie’s fusion. (a) Anteroposterior view, (b) Halo immobilization often works for reducible AARS,

lateral view.

neutral head position for 3 months. The halo vest was removed
at that time. Severe neck pain and torticollis recurred 2 weeks
afterremoval.

Radiographs confirmed recurrent AARS, classified as Fielding
and Hawkins Type I. This recurrence, despite apparent healing
of the primary lesion, suggested persistent ligamentous
instability. Given the failure of prior stabilization, definitive
surgical management was undertaken.

A posterior C1-C2 fusion using the Gallie technique was
performed, supplemented with halo vest immobilization (Fig.
3). Autologous iliac crest bone graft was used to achieve
arthrodesis. Over the next 3 months, solid fusion was achieved,
and the halo was removed. The child became asymptomatic
with preserved horizontal gaze and was able to perform
activities of daily living without restriction.

At the latest follow-up of 7 years, there was no evidence of
recurrence of the ABC, and the atlantoaxial fusion remained
stable. However, ankylosis involving the subaxial cervical spine
(C3-C6) was evident (Fig. 4). Despite this, the child
maintained a functional range of vision, normal daily activity
levels, and adapted well without significant disability (Fig. S).

To the best of our knowledge, this is a rare reported case of a
cervical spine ABC associated with AARS that recurred after
apparent tumor healing and required subsequent fusion, which
was further complicated by long-term subaxial cervical
ankylosis. This case highlights the difficulty in handling spinal

instability and tumors in the pediatric cervical spine.

Discussion

Pediatric cervical ABCs present difficult therapeutic challenges
because of aggressive growth near major neurovascular
structures and the risk of compromising spinal stability [6,7].

but the early recurrence in this case showed the

limitations of this method when underlying instability
exists. This outcome supports the need for definitive
stabilization [S]. Posterior C1-C2 fusion followed established
principles for recurrent AARS, despite the risk of motion
restriction in children. Other methods, such as selective arterial
embolization, exist for vascular or complexlesions [9], but were
unnecessary here.

A further unusual finding was the development of subaxial

cervical ankylosis after a limited unilateral posterior approach.
This phenomenon is rare and appears related to the high

Figure 4: A 7-year follow-up X-ray of the patient.
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Figure S: Clinicalimages of the patient on 7-year follow-up.

osteogenic potential of the pediatric spine, prolonged
immobilization, and changed load distribution after fusion.
Despite this outcome, the child reached an excellent functional
state at the 7-year follow-up. This result shows the adaptability
ofthe pediatric cervical spine.

Distinguishing between tumor resolution and biomechanical
stability is necessary for guiding the timing of intervention.

Management of pediatric cervical ABCs must include an
assessment of persistent instability and long-term
biomechanical effects.

Conclusion

ABCs in the pediatric cervical spine often involve
instability that persists after tumor treatment. Osseous
healing of the lesion does not ensure spinal stability.
Recurrent AARS sometimes requires posterior fusion.
Limited surgical exposure canlead to unintended subaxial
ankylosis in children. Management involves tumor
eradication and stabilization combined with extended
clinical follow-up to monitor biomechanical changes.

Clinical Message

Successful treatment of cervical spine ABCs does not guarantee
restoration of stability — persistent or recurrent AARS may require
early definitive fusion, and even limited surgery in children canlead
tolong-term ankylosis, warranting careful follow-up.
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