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Directional Preponderance

By Charles W. Stockwell, Ph.D.

A directional preponderance is said to exist when the
nystagmus response to horizontal semicircular canal stimu-
lation is stronger in one direction than in the other. It is
the inevitable consequence of a sudden unilateral
peripheral vestibular lesion, that is, a lesion involving the
labyrinth or .vestibular nerve, but it can also be caused by
lesions involving central vestibular pathways.

Responses to Rotational
Stimuli

Directional preponderance of nystagmus responses to
rotational stimuli has been widely studied both in
humans' and in experimental animals® with unilateral
peripheral vestibular lesions. Such lesions cause direction-
al preponderance by two mechanisms, as shown in Figure
1. The first mechanism is response bias (Figure la).

The lesion abolishes the resting input coming from the
damaged labyrinth, thereby producing an asymmetry of
resting inputs coming from the two labyrinths. This asym-
metry mimics the asymmetry that would be produced by
head acceleration away from the side of the lesion, and
the result is tonic (or so-called “spontaneous”) nystagmus
that would be appropriate for such acceleration, that is,
nystagmus with slow phases toward the side of the
damaged labyrinth. The bias shown in Figure la is due to
a recent left peripheral vestibular lesion that is generating
a spontaneous nystagmus with leftward slow phases at
velocities of 20 deg/sec. Sinusoidal oscillation in the
plane of the horizontal semicircular canals induces nystag-
mus that is symmetric about a new baseline correspond-
ing to the intensity of the spontaneous nystagmus — 20
deg/sec leftward. If the intensity of the induced nystag-
mus is then computed with respect to zero velocity, the
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Figure 1. Slow phase velocity of nystagmus during
horizontal sinusoidal oscillation in darkness from a subject
with a recent left peripheral vestibular lesion. a, bias com-

ponent; b, saturation component; ¢, both bias and satura-

tion components. Slow phase velocity on the vertical axis
(positive values indicate rightward velocities; negative

values indicate leftward velocities); time on the horizontal
axis; horizontal dashed lines indicate slow phase velocity
of subject’s spontaneous nystagmus in darkness; sinusoi-
dal dashed lines represent responses expected from a
normal subject.
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