SYMMETRY FOR SYMMETRY’S SAKE

moments used to produce the limb
movements. Put more succinctly,
would reductions in kinematic asymmetries correlate with reductions
in kinetic asymmetries? The answer
was a fairly consistent no. In fact, the
kinetics observed on the affected limb
became even more asymmetric. This
model raises important questions
about the goal of observable gait symmetries. Even when such asymmetries
are reduced, the underlying kinetic
asymmetries may persist or even
become exaggerated.3

Kinematics Versus Kinetics:
Ambulation Case Study

Under Childers’ direction, this paradigm is explored with respect to
ambulation symmetries in a case study
about a pilot trial using an instrumented split-belt treadmill. In the pilot

trial, a young subject with a unilateral
transtibial amputation walked on a
treadmill with the belts set to symmetrical speeds (1.2m/s). In this condition, the patient demonstrated a slightly
longer sound-side step. In subsequent
trials, the belt speed on the side of the
amputation was successively increased
to 1.25, 1.3, and 1.35m/s. Increasing the
belt speed beneath the prosthesis, it was
hypothesized, would require the patient
to lengthen her stride on that side, producing a more symmetrical gait.4
The case subject demonstrated a
trend of reduced hip range of motion
and step-length asymmetry on the
affected side as the belt speed was
increased. However, because the
treadmill was instrumented, it was also
observed that the peak vertical ground
reaction force experienced by the
sound-side limb increased with each

successive speed increase on the contralateral belt. While pilot data should
always be analyzed with caution, this
preliminary data suggests that the
efforts made to improve gait symmetry
failed to produce symmetrical limb
loading.4 Indeed, in this instance, limb
loading became more asymmetric,
increasing the loads experienced by
the sound-side limb.

Are There Functional Benefits
of Asymmetry?

In addition to the aforementioned
concepts and concerns, another recent
publication suggests a potential functional benefit associated with steplength asymmetry. Unfortunately, it
gets a bit complicated, so the reader is
advised to either sit down for this next
part, or simply skip to the summary at
the end of the article.
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