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IN-VIVO ANALYSIS OF CANINE INTERVERTEBRAL
AND FACET MOTION. K. Wood, M. Schendel, G.
Butterman, J. Lewis, D. Bradford, Biomechanics
Lab, Univ. of Minnesota, Minn., MN 55455

INTRODUCTION: Changes in joint motion may be
directly related to the development of primary
osteoarthritis. Animal models developed to
study the early stages of the disease reveal
that joint laxity initiates a series of events
leading to articular degeneration. Van Sickle
has suggested that the laxity accompanying
aging joints allows traumatization of the
articular surfaces during normal ambulation.
Present models, however, usually involve
capsular intervention with damage to the
synovium which may release catabolic factors.
Kinzel developed an instrumented spatial
linkage (ISL) to measure the motion between
the articular surfaces of the canine shoulder
during locomotion. An ISL is a device con-
structed of 6 potentiometers to measure the 6°
of freedom during motion. Analog signals from
the potentiometers are fed into an analog to
digital converter and processed with a compu-
terized data aquisition system. Points on each
bony surface are digitized, local coordinate
systems defined, and by means of transforma-
tion matrices determined by the ISL, the
coordinates of one surface are transformed
into the coordinate system of the other. The
location of any point on one body segment
relative to the other, at any instant, can be
determined. The canine intervetebral joint
complex is an excellent model for the study of
early osteoarthritis. Previous studies have
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demonstrated histolggic changes at the canine
facets consistent with early osteoarthritis
following chemonucleolysis-induced disc space
narrowing. To investigate whether this arises
from abnormal motion we developed a method to
study tl::e motion of the canine facet surfaces
during locomotion.

MATERIALS AND METHODS: 5 adult mongrel dogs,
25-30 kg., were selected for the study. 4 4mm
threaded stainless steel pins, 3.8 cm. in
length, were placed transpedicularly into L2
and L3, via 2 small paralumbar incisions. 2
cms. of pin protruded into the paralumbar
musculature. 3 to 4 days later the dogs were
given Atropine and Surital intravenously to
induce a brief anesthesia. The original inci-
sions were reopened, complimentary pins 11 cm.
in length, with a 2 cm threaded sleeve were
firmly attached to each implanted pin. Light-
wveight aluminum cross bars were attached to
each set of pins to provide further rigidity.
A short acting local anesthetic was injected
all about the incision, and the skin was
loosely approximated about the protruding
pins. Once the dog recovered, an ISL was
IOUI:lted. Each dog was then put through a
series of maneuvers: induced walking, bending,
moving from sitting to walking, and moving
from a 4 leg stance to a hind leg position.
Volt@ge data was collected through-out. When
testing was complete, the spine was harvested.
The 2 vertebral body motion segment, with the
pins_and ISL still in place was potted at each
end in methylmethacrylate and subjected to a
series of 100Nm bending and torsion loads. The
transverse, and spinous processes of each ver-
tebral body were digitized using a stationary
Probe to determine local coordinate systems,
which had origins within the neural canal
vent_:ra.xl to the facet articular surfaces. In
addition, opposing surfaces of the rt. articu-
lar facet joint were digitized as were the
Frosshairs at each base of the ISL. The ISL
v¥as removed and calibrated. Data was reduced
to the sagittal, axial and coronal plane ver-
tebral body and facet position changes of L2
relative to L3, as well as rotation changes in
these same planes.
ac::leSULTS: Optimization of the ISL revealed an
testgagy of :Smm a}nd .6°. Only the walkmg.

ncluding sit to walk, and up onto hind
Higs producec:l consistent data between animals.
alih the_canlne luxf\bar facets primarily
in gned in the saglttal plane, it appears that

h normal locomotion, although from dog to dog
vig ranges'of facet q\otior_m during walking were
v"? within each animal it was much less
gl ed as the facet surfaces primarily tra-
Ven:sai ggugse o{ 3i4mm on each other with a

orsal slope.
‘OEiSCUSSION: We present a new method whereby
IUregn'at t.:he canine facet level can be mea-
nformmTV1vo dux.“lng normal locomotion. The
Sats ation provided accurately traces the
of the facet articular surfaces during
“f gait cycle. The information obtained is a
.nga?h? adjunct to the study of early osteo-
R ‘l:‘ tis. An advantage to this method is that
tast :g perform long term measurements. To
€ hyposthesis that increased joint

} ::;:on may be an etiology of early joint
; adation, we have applied this technique to

53: whosg discs have been injected with
Opapain. This study is in progress.
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