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Introduction

e extrinsic factors depend on the manipulative technique used,
the competence and skills of the practitioner, the force applied, the
amplitudes induced during manipulation, and possibly on diagnostic
errors. e intrinsic risk factors could be congenital or acquired
abnormalities of the vertebral and/or carotid arteries. Complications
can be caused by the excessive force or amplitude of the movement,
in one or more directions. us, the choice of the HVT manipulation
is important. Furthermore, full cervical rotation and traction is one
of the most in uential positions for vertebral artery compromise [1].
Segmental range of motion during high-velocity manipulative spinal
treatment is generally considered an important factor for the risk of
adverse side e ects, especially in the cervical spine region. Among
the many techniques reported, the so-called multiple-component
technique is increasingly recommended. Such a technique is assumed
to induce a relatively low three-dimensional segmental ROM compared
with other techniques. e aims of our study are to quantify the 3D
segmental ROM and to determine the pattern of motion between
cervical vertebrae during the pre-manipulative position at the C4-C5
level. Ten healthy volunteers participated in this study. Two CT scans
were conducted: one in a neutral position and the other in the pre-
manipulative positioning. e manipulation using MCT was carried
out by a skilled practitioner [2]. During positioning, the head was
rotated to the le and bent laterally to the right, and the upper cervical
spine was rotated to the le and bent laterally to the right. In contrast,
the lower cervical spine underwent right rotation and was bent laterally
to the right.

Discussion

Segmental ROM was lower than the values obtained during
active physiological rotation. is study provides new insight into
the 3D kinematics of the cervical spine during manipulation. An
unexpected mechanism of counter-rotation was identi ed at the lower
cervical levels and could represent a valuable and convenient way for
precisely focussing on the level for manipulation. High-velocity thrust
cervical spine manipulation is largely used in many manual therapies,
such as osteopathy, manual medicine and chiropractic. iel and
Bolton estimated the number of treatments involving cervical spine
manipulation performed by the members of the British and Scottish
Chiropractic Associations over a one-year period to be approximately
2.25 million [3]. In Canada, chiropractors delivered close to 135 million
neck manipulations over a 10-year period between 1988 and 1997, and
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HVT proposed by Evans and Breen in which the vertebral segment at
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