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Abstract

Static measurements have been increasingly used in recent years to assess the
condition of limbs in lameness associated with orthopedic disease in dogs. In this study,
the usefulness of static measured center of mass (CoM) analysis was investigated in
normal dogs and clinical cases. In normal dogs, changes in the CoM when the limbs
were suspended and changes in the CoM when pain was given were investigated using
five postures. The CoM of the dog in control was located slightly anterior to the center,
and moved right or left backward when the left or right forelimb was suspended and
right or left forward when the left or right hindlimb was suspended. The CoM was
located posterior to the left and backward during pain in the right forelimb and anterior
to the right and forward during pain in the left hindlimb. This change in the CoM was
more pronounced in the forelimbs than in the hindlimbs. The function of the hindlimbs
could be evaluated by combining the hindlimb loading test and the hindlimb dropping
test. The weight imbalance could be clarified by increasing the load on the hindlimbs to
60% of the body weight. In addition, the hindlimb dropping test, which requires a rapid
response, induced a reaction after the drop and was able to detect a similar imbalance
between the left and right hindlimb. Based on these results, we measured and evaluated
changes in the CoM over time from postoperative to eight weeks after orthopedic
surgery for cases of radial and ulnar fracture and cranial cruciate ligament rupture
(CrCLR). In the case of radial and ulnar fracture, the change over time could be

associated with functional recovery only by measuring the CoM. On the other hand, it is



suggested that the CrCLR case needs to be evaluated statically by combining the
hindlimb loading test and the hindlimb dropping test. This is the first study to establish
and quantify methods for the CoM measurement and hindlimb function evaluation test
in static measurement of dogs. The study also revealed changes in the postoperative

CoM over time in cases of radial and ulnar fracture and CrCLR.
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