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Editor's Note: Part 1 of this article appeared in the Nov. 15 issue.

Lumbar dynamic X-rays are taken in the same manner as cervical X-rays, requiring lateral, flexion and
extension views. Lumbar flexion and extension studies require the patient to flex forward or extend

back only as far as is tolerable.27 Slippage that increases in flexion and decreases in extension is

suggestive of an unstable spondylolisthesis.28

The imaging factors for the lumbar spine dynamic study should be adjusted to reduce the time factor
to the extent possible while still acquiring an optimal exposure. Holding the lumbar positions of flexion
and extension will likely be painful if injury exists. If you have an X-ray machine that is not capable of

taking a motion-free study, referral to an outside imaging facility may be warranted.13,28

Analyze the three views carefully utilizing a clear, straight edge. Any movement noted anterior or
posterior from the neutral position should be considered slippage and highly suggestive of ligamentous

or disc injury – or both.14

Anterior slippage can occur without posterior slippage, as can posterior slippage alone; and of course,

slippage in both planes is possible as well.14 A finding of as little as 1 mm of anterior or posterior

slippage should be noted in your imaging report.14,22 Slippage that occurs lower in the cervical spine

demonstrates a more significant impact.16-17

Pseudosubluxation has been reported as a normally occurring phenomenon in children up to the age of

14 at C2-3 and to a significantly lessor degree at C3-4.15,25 Shaw, et al., writing in Clinical Radiology,
provide a guideline for determining the existence of pseudosubluxation versus traumatic slippage: "A
line drawn through the posterior arches of C-1 and C-3 should touch, pass through, or lie within 1 mm
anterior to the anterior cortex of the posterior arch of C-2. If none of these conditions is met, then true

dislocation should be suspected."26

Vertebral slippages occur in individuals with greater than mild degenerative spondylosis as a direct

result of the degenerative condition.18 A review of the literature fails to prove, however, that patients
under the age of 14 or with a greater degrees of degenerative spondylosis are resistant to sprain
injuries. Therefore, the chiropractic physician should regard areas of slippage as potential injury sites

and render care accordingly.19,25
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Angulation between adjacent vertebrae exhibiting slippage is an equally important finding. Draw a line
projecting anteriorly on the inferior endplate of the vertebrae in question, and also on the inferior
endplates of vertebrae immediately above and below. Angulation measured as greater than 7 degrees

in the pediatric population should be considered a sign of ligamentous injury.25 In the adult, angulation
greater than 11 degrees at the vertebrae in question is highly suggestive of ligamentous injury or

discal injury.20

Combined measurements of anterior and posterior slippage in excess of 3.5 mm or 11 degrees of
angulation indicate clinical instability and should be referred to an orthopedist for consultation, as
these findings could signify the need for surgical stabilization and may qualify the individual for an

impairment rating.20

The results of these imaging procedures will help support your diagnosis of sprain, reduce the
potential criticism of overtreatment and potentially prevent a misdiagnosis of the problem. It has been
my impression that oftentimes, the true characteristics of an injury from a motor-vehicle accident are
not completely evident until approximately the third to fifth week following the accident. The working
diagnosis can and often will change.

Proving a sprain injury can be more challenging, and the dynamic X-ray series can objectively support
that diagnosis radiographically. Another benefit of utilizing dynamic X-rays at the appropriate time is
to alert the chiropractic physician to the possibility of slippages, in order to avoid adjusting

hypermobile segments whose treatment by manipulation is a contraindication to care.21

The three-view dynamic X-ray is economical and easy to perform in any practice that has access to
plain-film imaging. The test may provide valuable information for your personal-injury patients.
Dynamic X-ray should be given consideration when the patient's condition is not improving as would

normally be expected, based on your experience with similar conditions.23 It can assist the chiropractic
physician in determining the cause of the patient's ongoing symptoms.
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