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FiG. 3

FiGs. 3 and 4.—Case 57, M., 54 years.

Ascending roots from C8 to T10 in normal posture.

large osteophytic protrusion is seen.

narrowing of the canal in extension (Symonds, 1953)
or infolding of the ligamenta flava (Taylor, 1953)
as well as congenital or spondylitic narrowing
(Clarke and Little, 1955; Payne and Spillane, 1957).
None of these can be questioned as real factors,
although their general importance may be difficult
to evaluate.

Other mechanisms holding the cord anteriorly in
the canal, such as the tethering action of nerve roots
and rootlets (O’Connell, 1956) or the ligamenta
denticulata (Kahn, 1947), are less certain and the
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Fig. 3, in slight extension.
The upward movement of dura and roots and altered relation to pedicles are well shown.
In extension this is covered by the root.
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Fic. 4

Fig. 4, flexion of head and neck.
Below root C7 on the left a

role of the ligamenta denticulata, although accepted

by a number of writers, has been questioned by=
Logue (1957) and by Bradshaw (1957). In the3
present investigation their normal function has3.
appeared to be the transmission of up-and-down2
stresses between the cord and dura rather than pro-,
viding a mechanism to hold the cord in any particular®
dorso-ventral position within the dura. Nor hasp
any evidence been found to incriminate the roots a

means whereby the cord is held forward. Rather it®
is suggested that in flexion of the head and neck )
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FiG. 5.—Excised cervical spine, illustrating the possibility of vascular
damage in spondylosis. The major radicular contribution to the
anterior spinal artery runs along the ventral rootlets of C7 and
lies directly over a prominent osteophytic ridge. Vessels were
injected with barium via the vertebral arteries, before dissection,
and the cord has been turnedfover to the right side. Clinical
diagnosis was amyotrophic lateral sclerosis with bulbar involve-
ment.

movements and stretch of cord and roots and the
development of anterior components of force over a
convex spine are likely to be more important factors
in causing myelopathy and radiculitis. Conversely
the absence of neurological changes in gross
examples of spondylosis may be related to loss of
spinal movements or to laxity of the dura, or to any
combination of factors whereby stretching and
anterior pressure on the cord are minimised.

Summary

Up-and-down movements of the spinal cord
and dura were examined in flexion-extension
movements of the head and spine. They were found
to be of greatest extent and up to 1-8 cm. in range
at the levels of roots C8 to TS5. In flexion the
length of the spinal canal was increased and there
was stretching of the cord and dura, chiefly between
levels of roots C2 to T1, and up to a maximum of
17-6%. An attempt was made to measure the
anterior component of force exerted by the cord and
dura under various degrees of tension. This was
found to reach maximum values of 30 to 40 lb.
per square inch for a displacement of 3 mm. The
effects produced in the cord and roots by movements,
stretch, and pressure against the spinal canal and
any projections within it were considered and
thought probably to have significance in the pro-
duction of myelopathy and radiculitis, particularly
in cervical spondylosis.
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