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Hypermobility of cervical spine

Objectives
1.  Describe the anatomic differences between the immature and mature cervica spine

2. Desribe the differences in mohility a the atlantoaxia and atlantoccipita jointsin the
immeture and mature cervicad spine

3. Describe the features of pseudosubluxation of the child's cervicd spine
4.  Define the spinolaminar line (Swischuk's line)
5.  Defineatlanto densinterva (ADI) and space available for cord (SAC)

Discussion points
1.  Describethe anatomic differencesin the 2 year old cervical spine, the 10 year old, and the

adult
2. How can one differentiate between pseudosubluxation and a true ingtability of the child's
cervica spine?
Discussion

The child's cervicd spine differs from the adults in anumber of ways. The vertebra bodies may
appear wedged on the latera view, secondary to the shape of the ossified body. Ogden has noted
the planes of the facets of the lower cervicd in the newborn is 30(, progressing to 65( in the adult.
The C1-2 angles change from 55 to 70 degrees. Theflatter facet anglesin young children
contribute to the pseudosubluxation of the younger child's cervicd spine, most marked a C2-3.
Caitdl and Filtzer's paper noted that thislevel was hypermobile in 40% of children lessthan 8
yearsold. Swischuk described the spinolaminar line, connecting the anterior edges of the spinous
processes of C1 and C3 should either pass through the cortex of the anterior edge of the spinous
process of C2 or be less than 2 mm from the anterior cortex. Distances > 2mm indicate pathologic
displacement. Shaw noted that pseudosubluxation is common in children evaluated in ER settings.

The atlantodens interva (ADI) and space available for cord (SAC) attempt to quantitate mobility at
C1-2. Thetransverse atlantd ligament may be attenuated or weakened in such conditions as
juvenile arthritis or Down's syndrome. The ADI is measured between the anterior dens (odontoid)
and the pogterior cortex of the anterior ring of the atlas. The SAC is measured between the
posterior dens and the anterior cortex of the pogterior ring of the atlas. The upper limits of the ADI
compatible with physiologic mobility are generdly set at 4.5 - 5mm for children; in adults, 3 mm.
The SAC, vaues less than the transverse diameter of the odontoid are concerning. In adults and
teenagers, the SAC should be > 13mm.



Tredwell and associates have described amethod for determining atlantoccipita ingtability in
children with Down's syndrome. Gabriel used the method described by Weisd and Rothman, using
aperpendicular from aline passing from the posterior atlas to the anteromost portion of the anterior
ring. A perpendicular passing through the posterior margin of the anterior ring of the atlasis
compared to the bason in flexion and extenson. In adults, the distance should be < 1mm.

Wellborn noted a troublesome variability in interobservor measurements of cervical spine mobility,
and in one participant, of intraobservor variation.
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