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Instability at the craniovertebral junction
has traditionally been equated with overt
radiological displacement most commonly
an increased atlantodental interval or
demonstrable anterior or posterior subluxation
on dynamic imaging. However, the concept
of Central or Axial Atlantoaxial Dislocation
(CAAD) challenges this reductionist view
and calls for a more nuanced understanding
of atlantoaxial instability. It proposes that
instability can exist in the absence of classical
radiographic markers and that such instability
may underlie a spectrum of seemingly

unrelated  craniovertebral ~and cervical
pathologies."* This evolving perspective
has the potential to redefine several

conditions previously regarded as primary
musculoskeletal structural abnormalities or
purely neural compressive, neural deforming
or neural destructive pathologies.

The atlantoaxial joint is the most mobile
articulation in the human body. Its flat, circular
articular surfaces permit circumferential
movements of the head and neck, but this
very mobility renders it inherently susceptible
to instability. We propose that atlantoaxial
instability may represent the most common
form of spinal instability yet paradoxically
remains among the most underrecognized and
undertreated.

The prevailing reliance on the atlantodental
interval as the principal diagnostic marker
has likely limited our recognition of central
instability. In CAAD, the odontoid process
may remain aligned with the anterior arch

of the atlas, and dynamic radiographs may
appear “normal.” Yet, the facets may reveal
malalignment anterior, posterior, or vertical
offset or may show evidence of chronic
stress such as osteophyte formation or joint
remodeling.*” Advanced imaging can suggest
instability, but often the diagnosis rests on
a high index of clinical suspicion and direct
surgical assessment. Unlike the subaxial spine,
where instability is often visible as vertebral
translation, instability at C1-C2 may be subtle,
central, and primarily articular. Head rotation
CT scan and analysis of facetal mal-alignment
is a radiological parameter that is emerging to
have a role in diagnosis of CAAD.**

In CAAD, instability is identified not by
gross displacement but by altered alignment
of the facets, subtle listhesis, abnormal joint
orientation, or by intraoperative evidence
of abnormal mobility and more importantly
by the presence of several telltale clinical
and radiological evidences. These evidences
that are secondary to chronic atlantoaxial
instability are naturally protective or adaptive
and are potentially or manifestly reversible
after atlantoaxial stabilization. A wide range
of otherwise considered pathological clinical
entities that include basilar invagination,
Chiari formation, syringomyelia, Klippel-
Feil alterations, os-odontoideum, bifid arches
of atlas and axis, short neck, torticollis and
dorsal kyphoscoliosis are included in the large
cohort of alterations that are secondary to
chronic atlantoaxial instability in general and
CAAD in particular.”* More recently, chronic
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atlantoaxial instability and CAAD have been
incriminated to have a defining role in the
genesis of degenerative spondylosis, cervical
kyphosis, ossification of posterior longitudinal
ligament and Hirayama disease.”

Pathogenesis: Instability as the Primary Event

CAAD places instability at the center
of pathogenesis. ~Neural compression,
musculoskeletal deformity, and even osseous
anomalies may be secondary phenomena.
The odontoid process, rather than being the
primary compressive agent, may be a passive
participant in a dynamic instability process.
Chronic instability can result in ligamentous
hypertrophy, retro-odontoid pseudotumor
formation, osteophyte development, and
progressive deformity.??

Such a viewpoint unifies a diverse group of
disorders under a single etiological framework
segmental atlantoaxial instability. It also shifts
the therapeutic emphasis from decompression
to stabilization.

Surgical Implications

Recognition of CAAD has significant
surgical ramifications. If instability is the
primary pathology, fixation rather than
decompression should be the cornerstone of
treatment. Techniques of direct C1-C2 fixation
by segmental screw-plate/rod constructs,
provide immediate stabilization and often
result in regression of a range of secondary
compressive or non-compressive elements.”?
Stabilization at this region can not only halt
disease progression but also reverse secondary
structural and neural changes.

Clinical Vigilance and Conceptual Courage

Central or axial atlantoaxial dislocation
is not merely a new diagnostic label; it is
a paradigm shift. It compels clinicians to
look beyond traditional radiological indices
and to integrate clinical presentation, facet
alignment, and biomechanical insight into
decision-making. Such a shift requires both
vigilance and conceptual courage. A clear
understanding of the concept of CAAD carries
profound implications for the diagnosis
and management of a wide range of clinical
conditions.

The history of spine surgery demonstrates
that many advances arise from challenging
entrenched assumptions. CAAD invites the

community to reconsider the very definition of
instability at the atlantoaxial joint. If instability
can exist without obvious displacement,
then our diagnostic frameworks must evolve
accordingly.

CONCLUSION

Central or axial atlantoaxial dislocation
broadens the spectrum of recognized
craniovertebral  instability. By  placing
instability at the core of pathogenesis, it
offers a unifying explanation for diverse
disorders and reorients treatment toward
stabilization. Whether universally accepted
or debated, the concept undeniably stimulates
critical reassessment of long-held doctrines in
craniovertebral surgery.

In doing so, it reinforces a timeless surgical
principle: treat the cause, not merely the
consequence.
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