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 Study Design. An in vivo study on the rabbit lumbar
...spine model.
" Objectives. Effects of temporary dynamic distraction
_ on intervertebral discs were studied on the lumbar spine
" rabbit model to characterize the changes associated with
: disc distraction and to evaluate feasibility of temporary
* disc distraction to previously compressed discs in order
“to stimulate disc regeneration. =
- Summary of Background Data. Studies have shown
“ that accelerated degeneration of the intervertebral disc
" results from altered mechanical loading conditions. The
.- development of methods for the prevention of disc de-
" generation and the restoration of disc tissue that has
" already degenerated are needed. ' o
. Methods. New Zealand white rabbits (n = 32) were
" used for this study. The rabbits were randomly assigned
“to one of five groups. In 12 animals, the discs were first
~ loaded for 28 days using a custom-made external loading
© - device to stimulate disc degeneration. After 28 days load-
' .ing time, the discs in six animals were distracted for 7
- days and in six animals for 28 days using the same ex-
. ternal device, however, modified as dynamic distraction
“'device. In six animals, the discs were distracted for 28
' ‘days without previous loading; and in six animals, the
" “discs were loaded for 28 days and afterwards the loading
- device removed for 28 days for recovery without distrac-
. tion. Six animals were sham operated. The external de-
- vice was situated; however, the discs remained undis-
_tracted and they also served as controls. After 28 to 56
. days loading and distraction time, the animals were killed
. and the lumbar spine was harvested for examination.
. Disc height, disc morphology, cell viability, relative neu-

- tral zone, and tangent modulus were measured.
 Results. After 28 days of loading, the discs demon-
- strated a significant decrease in disc space. Histologically,
~“disorganization of the architecture of the anulus occurred.
. The number of dead cells increased significantly in the
~. anulus and cartilage endplate. These changes were re- -
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versible after 28 days of distraction. The disc thitkne'ss'_ %
increased significantly as compared with the specimens’.
from the 28 days loading group without distraction. His-
tologically, the discs showed signs of tissue regeneration
after 28 days of distraction. The number of dead cells -
decreased significantly in comparison with the loaded
discs without distraction. The flexibility of compressed
discs was higher than of compressed/distracted discs.. .. .
‘Conclusions. The results of this study suggest that disc i
_regeneration can be induced by axial dynamic distraction.
in the rabbit intervertebral disc. The decompressed _ra_bbit_'_"' :
intervertebral discs showed signs of tissue recovery ona .
. biologic, cellular, and a biomechanical level after 28 days -
of distraction. AT il dn el A g R
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The intervertebral disc, in accordance with its mechani-
cal requirements, is an organized, independent cell unit.
One of its main functions consists of dampening com-
pressive loads. During normal activities, the disc is com-
pressed, thereby producing a loading pressure, which is
balanced in the disc with a suction pressure, designated
as hydrophilic pressure, whereby concentrated solutions
pull water through semipermeable membranes. The in-
terplay between hydrostatic and inhibition pressure is
important for nutrition of the disc tissue as well as for the
functionaliry of the moving segments. The pressure-
dependent fluid exchange represents a pump mechanism,
which moves the water and lower molecular metabolic
substances at the disc boundary back and forth. This
mechanism improves both the supply of reactants to the
disc cells and the removal of metabolic waste products.’

When the tissue environment deviates from its physi-
ologic set point, biologic remodeling will cause changes
in tissue architecture, and consequently, material prop-
erties. This is particularly true during disc compression,
where the mechanical demands on skeletal tissues are
greatly increased.? The disc tissue reacts to the increased
compression with remodeling. Depending on the dura-
tion and extent of the loading, this can lead to significant
degeneration.>* The disc degeneration has often an im-
pact on the facet joints, which suffer loss of articular
space, deformation of the facets, hypertrophic osteo-
phytes, and finally segment instability.” Destabilization
and the resulting unphysiologic movements can lead to
accelerated disc degeneration and may consequently lead
to pain and neurologic deficit.

A relatively new surgical trearment option for chronic
disc degeneration or degenerative instability 1s dynamic
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