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SHORT REPORT

Is acquired pendular nystagmus always phase
locked?

Jason J S Barton

Abstract
A patient with multiple sclerosis pre-
sented with oscillopsia due to an
acquired pendular nystagmus that was
dissociated in amplitude, being larger in
the eye with a relative afferent pupil
defect. Eye movement recordings
showed an unusual dissociation in nys-
tagmus frequency as well. Although the
frequencies differed, the eyes remained
phase locked as the right eye was
oscillating exacdy twice as fast as the left
eye.
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Acquired pendular nystagmus can assume a
wide variety of appearances.' Its trajectory
can be circular, oval, or linear along horizon-
tal, vertical, or oblique axes. The nystagmus
can also vary between the two eyes of the
same patient.'-3 Monocular nystagmus has
been reported,'5 but more commonly the dis-
sociation takes the form of asymmetries in the
amplitude of oscillation or a difference in tra-
jectory.' An early finding by Aschoff et al,
however, suggests that this independence of
the two eyes is constrained by the fact that
the nystagmus is phase locked even when dis-
sociated.' In other words, the frequency of
these asymmetric oscillations is always the
same in both eyes. I recently discovered a

patient with dissociated pendular nystagmus
whose ocular oscillations had different fre-
quencies in the right and left eye.

Case report
A 35 year old woman presented with one year
of oscillopsia, initially when viewing with the
left eye only, and then with either or both
eyes viewing. Snellen visual acuity was 20/40
in the right eye and 20/200 in the left eye.
There was a 0-6 log unit relative afferent
pupil defect in the left eye and disc pallor
bilaterally. She had a full range of ductions,
but in all positions of gaze had a dissociated
pendular nystagmus that was predominantly
vertical in the left eye. The right eye had a
small amplitude circular nystagmus that
could only be appreciated on fundoscopy.
The amplitude of pendular nystagmus
decreased with convergence. Pursuit was
impaired but saccades had good velocity and
accuracy. Despite her lack of other symptoms
her neurological examination showed a mild
left sided pyramidal pattern of weakness with
spasticity and hyper-reflexia, dysdiadocokine-
sia and intention tremor in the right limbs,
and gait ataxia. Magnetic resonance imaging
showed numerous periventricular lesions con-
sistent with a diagnosis of multiple sclerosis.
In particular there were plaques involving the
right brainstem tegmentum and the left pon-
tine tegmentum (fig 1).

Figure 1 Axial magnetic
resonance images (TR
2400, TE 90). Note left-
sided lesion in pontine
tegmentum (A) and right-
sided lesion in midbrain
tegmentum (B).
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Eye movement recordings
I recorded her horizontal and vertical eye

movements on two occasions with two
dimensional magnetic-search-coil oculogra-
phy (fig 2). Recordings were made on a recti-
linear inkjet polygraph, stored on magnetic
tape, and digitised on line at 500 Hz on a

PDP 11/73 computer. There was a pendular
nystagmus in the position tracing of the left
eye, with horizontal and vertical components.
In the position tracings of the right eye there
was a small amplitude upbeat jerk nystagmus
in primary position and upgaze, but pendular
nystagmus was difficult to see. The velocity
tracings showed pendular oscillations in both
eyes, with higher velocities in the left eye. Not
only was the amplitude of nystagmus dissoci-
ated in the two eyes, however, but the fre-
quency of oscillation was also different. A
closer inspection of the magnified digitised
tracing showed that the right eye was oscillat-
ing at exactly twice the frequency of the left.
Every second peak of downward right eye

velocity coincided with the peak upward
velocity of the left eye (fig 2, velocity traces).

Discussion
Most forms of nystagmus are symmetrically
expressed in the two eyes. The finding of dis-
sociations in acquired pendular nystagmus
led Gresty et al to propose that the site of
pathology must be close to the ocular motor
nuclei in the midbrain and pons, at a point
where the prenuclear commands for each eye
diverge on their separate ways to the right
and left nuclei.2 Indeed, the most common
lesions seen on MRI in these patients occur

in the pontine tegmentum,'3 as was seen in
this patient. The asymmetric involvement of
immediate prenuclear structures would not
account for the phase locking of nystagmus
frequency that was found by Aschoff et al,'
however, and which I have seen in most of
my recordings of patients with pendular nys-
tagmus. An alternative explanation of dissoci-
ation was suggested by the finding that

asymmetries in nystagmus correlate with
asymmetries in optic neuropathy in multiple
sclerosis,3 implying a role for impaired visual
feedback in the genesis of pendular nystag-
mus. This is analagous to the development of
monocular pendular nystagmus after unilat-
eral visual loss.69

This report expands the range of dissocia-
tion possible in acquired pendular nystagmus.
Not only can trajectory and amplitude differ
between the two eyes, but frequency can also
vary. I am not aware of any report of a similar
dissociation in the frequency of acquired pen-
dular nystagmus. Perhaps more importantly,
there was still a constant phase relation
between the two eyes in this patient, in that
the frequency of right eye oscillations was
precisely twice that of the left. This contrasts
with the findings in spasmus nutans, where it
is reported that the phase relation can vary
within the same recording session.10
Therefore, for acquired pendular nystagmus
the implication of the original observation of
Aschoff et al on phase locking remains-
namely, that some conjugate control is pre-
sent in the expression of this abnormal eye
movement.' Given the high frequency of
cerebellar signs occurring in patients with
acquired pendular nystagmus, this abnormal-
ity likely involves an impairment of cerebellar
ocular motor structures or their connections
in the brain stem."3How such an impairment
led to the unusual phase locked dissociation
of nystagmus frequency in this patient
remains unclear.
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Figure 2 Magnetic
search coil recording of
nystagmus. Top two traces
are right and left eye
vertical position, bottom
two-traces are right and left
eye vertical velocity.
Pendular nystagmus is
barely evident in the right
eye position trace but is
easily seen in the velocity
trace. The right eye
osciMlates at twice the
frequency of left eye
osciUlations. Note that the
peak upward velocity in
the left eye always
coincides with a peak
downward velocity in the
right eye. Upbeatjerk
nystagmus is indicated by
the small arrow.
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