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Locomotive Movements of Hind Limbs in Adult Spinal Dog

Akira NarTo

Department of Anatomy, Shinshu University School of Medicine
(Director : Prof. Yoshifusa SHIMIZU)

Two adult female spinal dogs, which were able to walk spontaneously with their hind limbs
ten months after transection of the spinal cord (T10), and two normal adult dogs had the loco-
motive movements of their right hind limbs on the treadmill analyzed by means of high speed
cinematography.

The time courses of changes in the four joint angles of the hind limbs throughout the step
cycle in the spinal dogs were similar to those of the normal dogs. With increase in speed, the
duration of the step cycle was shortened by the reduction of the duration of the stance phase,
and the stride length was extended mainly by the elongation of the displacement during the
swing phase in both normal and spinal dogs. For the initiation of the swing phase, the ex-
tension angle of the hip joint seemed to play an important role in both cases.

In the spinal dogs, the movements of the hind limbs, maximum amplitude of each joint
angle and SD of the duration of the stance phase were larger and varied more with the increase
of locomotion speeds than in the normal dogs.

From these results, the pattern of locomotion in the spinal dog was seen to be similar to
that in the normal dog and the movements of hind limbs in the spinal dog seemed to be
regulated by the central step generator and peripheral input. Some differences in locomotion
observed between the spinal and normal dog were supposed to be caused by releasing the
central step generator from the supraspinal center. Shinshu Med. J., 85 :20—82, 1987

(Received for publication June 26, 1986)
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Fig. 1 A spinal dog walking on a treadmill at different
belt speeds. To avoid displacement, a soft net
covers the shoulder joint to the caudal end of
the thorax and is fixed to the handrails of the
treadmill, allowing free movement of the hind
limbs.
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Fig. 2 A scheme of the skeleton of
the right hind limb showing six
marking points on the skin for
drawing stick diagrams and meas-
uring the four joint angles.

*A : lateral epicondyle of the femur
**B : lateral condyle of the tibia
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Fig. 3 Stick diagram representing

movements of the right hind limb
in the swing phase of a step cycle.

Straight lines are drawn from film
on the screen of a film editor by
connecting the marking points

shown in Fig. 2.

A : A normal dog. The movements
are relatively unchanged with
increase in speed.

B: A spinal dog. The flexion of
each joint of the hind limb is
sharper compared with that of
the normal dog and enhanced
with increase in locomotion speed.

Fig. 4 Trajectories of the marking

points on the four joints of the

right hind limb through a step

cycle,

A : A normal dog. The highest po-
sition of the foot occurs in the
early stage of the swing phase
at each speed.

B: A spinal dog. The highest po-
sition of the foot is higher and
appears in a later stage of the
swing phase. It is elevated and
shifted to the later stage of the
swing phase with increase in
speed,
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Fig. 5 Timeé courses of fluctuations in the four joint angles throughout a step cycle

in a normal and a spinal dog.

The maximum amplitude of each joint angle (MAA), which is the difference

between the joint angle at maximum extension and flexion,
spinal dog than the normal dog. With increase in locomotion speed,

is larger in the
the MAA is

scarcely changed in the normal dog, while it is increased in the spinal dog. The
maximum flexion of each joint during the swing phase appears successively in

the metatarsophalangeal (MP), knee,

the normal and spinal dog.
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of the swing phase and its angle is nearly constant in individual dogs.
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