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Summary 
Cadaveric motion tracking data was collected to establish 
canine cranio-cervical junction (CCJ) kinematics and the role 
of supporting ligaments. Preliminary analysis suggests that 
dorsal atlantoaxial (DAL) and alar ligaments (AL) are the 
main restrictors in atlantoaxial flexion and lateral bending 
respectively. This study may help identifying candidates for 
stabilization surgeries.  

Introduction 
The CCJ is supported by 5 main ligaments. Diseases affecting 
these ligaments often result in serious spinal cord injuries 
secondary to abnormal craniovertebral motions. Despite CCJ 
importance, peer-reviewed information on its ligaments is 
sparse [1,2,3]. 
This study’s aims were to describe CCJ’s kinematics and to 
characterize its ligaments’ respective roles.   

Methods 
The undissected skull and first two cervical vertebrae of 20 
normal beagle cadavers were collected. 3D markers were 
positioned on wands attached to the bones and precisely 
localised using CT scans. Motion capture was then used to 
record flexion-extension, lateral bending and axial rotation 
ranges of motion (ROM) with respect to a subjective neutral 
position. Ligaments were then sectioned in predefined 
sequences and ROM were compared before and after each 
ligament section.  
Results and Discussion 
Kinematic analysis revealed linear correlations between skull 
and atlas motions in lateral bending and axial rotation. A 
triphasic curve with a wide neutral zone was observed in 
flexion-extension (Figure 1). 
The ligaments that caused the most substantial ROM increases 
of the atlantoaxial joint included the DAL in flexion (+10.4º) 
and the AL in lateral bending (+6.2º) (Figure 2). 

Conclusions 
AL and DAL may be more important for CCJ stability than 
previously described. 
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