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Suppression of congenital nystagmus
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From the Department of Neurology, Neurological Institute, Faculty of Medicine, Kyushu University,
Fukuoka City, Japan

S UMM AR Y Suppression of congenital nystagmus by eyelid closure was studied by electro-
oculography in four cases under various conditions in order to elucidate whether the suppression
is caused by blocking of fixation or not. The nystagmus persisted in the light as well as in the
dark provided that the eyes were kept open. Frenzel's glasses did not suppress the nystagmus
except for one case in whom jerky nystagmus was attenuated. In the other cases, only voluntary
lid closure suppressed the nystagmus. Passive lid closure while the patient attempted to keep
eyes open did not suppress the nystagmus except in one case. Reflex eyelid closure by glabellar
tap did not suppress the nystagmus in spite of the occurrence of Bell's phenomenon. Passive
eyelid opening while the patient attempted to keep eyes closed, on the other hand, did not
reproduce the nystagmus. The suppression of congenital nystagmus by lid closure, at least in
some cases, seems to be related to the voluntary effort to keep eyes closed but not specifically
to blocking of fixation.

Congenital nystagmus is usually a pendular
nystagmus which is present at birth and continues
throughout life (Cogan, 1967; Walsh and Hoyt,
1969; Dell'Osso et al., 1972). It is usually hori-
zontal, but may be vertical (Forsythe, 1955). Its
aetiology is unknown (Anderson, 1953; Walsh and
Hoyt, 1969). It is occasionally familial (Anderson,
1953), and is frequently associated with various
conditions such as decreased visual acuity (Gamble,
1934; Anderson, 1953), head nodding (Cox, 1936;
Glover, 1937), and esotropia (von Noorden, 1976).
It is characterised, above all, by the suppression
during eyelid closure (Aschan et al., 1956; Suzuki,
1961; Forssman, 1964) and by the inversion of
optokinetic nystagmus (Daroff et al., 1973;
Komatsuzaki, 1975). In spite of the marked ocular
oscillation, congenital nystagmus is usually associ-
ated only with slight disability such as vertigo,
oscillopsia, and unsteadiness (Komatsuzaki, 1975).
But its diagnosis is important in order to avoid
unnecessary investigation for posterior fossa lesions
such as neoplasm.

Previous categorisation of congenital nystagmus
as "fixation nystagmus" was mainly based on the
fact that the nystagmus is suppressed by eyelid
closure (Aschan et al., 1956; Jung and Kornhuber,
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1964). The purpose of the present study was to
investigate whether this suppression of congenital
nystagmus by lid closure is really related to the
fixation block or not.

Subjects

CASE 1
A 49 year old Japanese woman was admitted to
hospital because of visual impairment. She first
noticed night blindness at 11 years of age, and this
has been slowly progressive since then, especially
since age 47 years. She has also had hearing diffi-
culty since age 30 years. Shortly before admission,
she described oscillopsia, but she was noted to have
had spontaneous oscillation of eyes throughout
her life since early infancy. Her elder sister was
diagnosed as having pigmentary degeneration of
the retina. There was no parental consanguinity.

Physical examination revealed a thin woman
with no skeletal anomaly. Her intellectual function
was normal. She could only detect finger move-
ments in front of the right eye, and her left visual
acuity was reduced to perception of light. Fundo-
scopic examination showed typical pigmentary
degeneration of the retina and optic atrophy bi-
laterally. There was a continuous, horizontal, con-
jugate, pendular nystagmus of marked intensity
in the primary position. The pendular nystagmus
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persisted during lateral gaze to either side, and was
attenuated on upward and downward gaze. Sensori-
neural hearing deficit of moderate intensity was
found on both sides. Neurological examination
was otherwise normal. Laboratory studies includ-
ing complete blood counts, urine, blood chemistry
including serum triglyceride, beta-lipoprotein, and
cholesterol, ECG, skull radiograph, cerebrospinal
fluid (CSF), EEG, EMG, and conduction studies
of the peripheral nerves were all normal.
A diagnosis of pigmentary degeneration of the

retina with hearing deficit-Usher's syndrome
(Montandon, 1972)-and congenital pendular ny-
stagmus was made.

CASE 2
A 13 year old Japanese girl was admitted to
hospital because of unsteady gait and vomiting.
She was noted to have had spontaneous oscillation
of the eyes since early infancy. Six months before
admission she noted frontal headache, nausea, and
oscillopsia of rapid onset at school, which sub-
sided after a short rest. Three months later, a
similar episode occurred. Several days before ad-
mission, she began feeling unsteadiness and nausea
upon awakening, and vomited twice. Frontal head-
ache developed in the evening, and subsided the
next day. There was no fever, and no prodromal
infection. Family history was non-contributory.

Physical examination showed a moderately im-
paired tandem gait and a marked, horizontal,
jerky nystagmus which was usually directed to-
wards the left in the primary position as well as
on upward and downward gaze. On lateral gaze to
either side, the nystagmus persisted with the rapid
phase directed to the side of gaze. Corrected visual
acuity was 20/20 with the right eye and 20/25 with
the left. Speech was normal, and there were no
other neurological abnormalities. The gait became
more steady in a few weeks.
Laboratory tests, including blood, urine, CSF,

skull radiograph, brain scan, and vertebral angio-
gram, were all normal. An EEG was moderately
abnormal with disorganised background activity
with excessive slow waves diffusely, depression of
vertex sharp waves on the left hemisphere, and
with occasional bursts of slow waves or spike
and wave complexes bilaterally or on either
hemisphere.
A diagnosis of acute cerebellar dysfunction and

congenital nystagmus was made.

CASE 3
An 18 year old Japanese man was admitted to
hospital because of tingling sensation of the lower
extremities and tender oedema of the lower legs,

which developed acutely about a month before
admission. Paraesthesia was noted also in the
hands two weeks later. Spontaneous oscillation of
the eyes had been noted since early infancy. He
had been aware of progressive decrease in visual
acuity bilaterally since he was in primary school.
Family history was non-contributory.
Upon admission, his blood pressure was 140/30

mmHg; a bruit was audible over the cubital artery.
Pitting oedema of the legs was present. Corrected
visual acuity was 20/50 bilaterally. There was a
spontaneous, horizontal, jerky nystagmus with the
rapid phase mostly directed to the right in the
primary position as well as during upward and
downward gaze. The right beating jerky nystagmus
was made more pronounced on right lateral gaze.
On left lateral gaze, the jerky left beating nystag-
mus was elicited. Pain, tactile and vibratory sen-
sations were moderately diminished in the legs and
thumbs. Ankle jerks were absent bilaterally.

Erythrocyte sedimentation rate was 5 mm in
1 hour and 15 mm in 2 hours. Blood chemistry,
urine, and CSF were normal. An EMG study
disclosed fibrillation potentials and positive sharp
waves in the distal lower limb muscles. Motor
nerve conduction velocity of the peroneal nerve
was normal. Cardiovascular dysfunction and sen-
sory symptoms rapidly improved with daily admin-
istration of thiamine.
A diagnosis of beriberi neuropathy and con-

genital nystagmus was made.

CASE 4
A 29 year old Japanese man was admitted to
hospital because of bilateral blepharoptosis and
diplopia. After an upper respiratory infection
lasting several days, he noted left blepharoptosis.
Several days afterwards, he developed double
vision, which was worse towards the evening. He
had had ocular oscillations since infancy. Family
history was negative.
His visual acuity was normal. There was a

moderate ptosis bilaterally, and diplopia was noted
on left lateral gaze. Orbicularis oculi muscles
were slightly weak and so were deltoid muscles to
moderate degree. These muscles showed easy
fatiguability, and the edrophonium test was posi-
tive. There was a continuous, spontaneous, hori-
zontal, jerky nystagmus more frequently directed
to the right in the primary position as well as on
downward gaze. The nystagmus was occasionally
pendular in the primary position. Lateral gaze to
either side did not alter the direction of the hori-
zontal jerky nystagmus. Routine laboratory exam-
inations were all normal. Thymoma was not de-
tected radiologically. The myasthenic condition
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responded to anticholinesterase therapy, but ny-

stagmus persisted.
The diagnosis in this case was myasthenia gravis

and congenital nystagmus.

Methods

Ocular movements were recorded by electro-ocul-
ography (EOG). Cup electrodes were placed on the
outer canthi to record horizontal movement, and
on the glabella and the tip of nose to record verti-
cal movement. The EOG was amplified with a 9
channel polygraph with time constant of 1.5 s for
recording the original curve and 0.03 s for the
velocity curve. Recording was made in the primary
position of gaze, fixating a target in the central
visual field, during eye movements in response to
verbal command and, in cases with good visual
acuity, during an eye-tracking test. The target
movement, both saccadic and smooth pursuit, was
produced by Hamamatsu-TV Oculomotor Stimu-
lator HTV-C 582 and projected on a screen 1.5 m
in front of the eyes.

Effects of various conditions on the nystagmus
were evaluated while recording the EOG. First,
the nystagmus was compared in light and darkness.
Effects of eyelid closure and lid opening were
examined in both light and dark conditions.
Frenzel's glasses were applied to eliminate fixation.
Alteration of the nystagmus on voluntary gaze to
each direction was evaluated. In order to compare
voluntary and passive eyelid closure, the eyelids
were closed passively by the examiner's fingers
while the patient was required to keep his eyes
open. The influence of glabellar tap in provoking
passive eyelid closure was investigated. Conversely,
the eyelids were opened passively by the examiner's
fingers while the patient was urged to keep his eyes
closed. For the reflex eye movements, oculo-
cephalic reflex, and optokinetic nystagmus were
examined in all patients, and caloric response by
irrigation of the external auditory canal with cold
water in one patient.

Results

The EOG demonstrated spontaneous, horizontal,
conjugate nystagmus in the primary position in
all cases. The nystagmus was purely pendular in
case 1 and jerky in the others. The frequency of
nystagmus was 3-4 beats per second, and its ampli-
tude ranged from 5 to 10 degrees. In all cases, the
ocular movement was normal in all directions both
on verbal command and on the eye-tracking test,
although nystagmus was superimposed. The
oculocephalic reflex was normal in all cases,
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although the horizontal oscillations of the eyes
were persistent and superimposed. Optokinetic
nystagmus in the horizontal direction was elicited
in an inverted direction in two cases, with the
rapid phase of nystagmus directed to the direction
of movement of the target. In one case (case 4),
optokinetic nystagmus was elicited only to the left
side regardless of the direction of horizontal target
movement. Vertical optokinetic nystagmus tested
in one case (case 2) was normal and elicited to the
direction opposite to the target movement. Opto-
kinetic nystagmus was absent in case 1 who suffered
from marked visual impairment. Cold stimulation
of the right ear in case 4, in whom the spontaneous
nystagmus was directed to the right, elicited caloric
nystagmus with its rapid phase directed to the left,
and the pre-existing jerky right beating nystagmus
was eliminated during the stimulation.

Effects of various conditions tested are sum-
marised in the Table. In all cases, spontaneous
nystagmus was present in light and darkness to a
similar extent if the eyes were kept open. Eyelid
closure on command blocked the nystagmus in
light and darkness. Frenzel's glasses attenuated the
frequency and amplitude of the nystagmus in only
one case (case 4), but did not influence the nystag-
mus at all in three others (Fig. 1). In these three
cases, only eyelid closure on command blocked
the nystagmus while Frenzel's glasses were applied.
Passive eyelid opening while the nystagmus was
blocked during voluntary lid closure did not re-
produce the nystagmus in any of four cases
(Fig. 2). On the other hand, passive lid closure
while the patient was attempting to keep his eyes
open did not block the nystagmus in two cases
(Fig. 3). but did block it in one (case 4). Glabellar
tap produced reflex lid closure associated with a
transient upward deviation of the eyes (Bell's
phenomenon), but the nystagmus was not influ-
enced in the three cases tested (Fig. 4).

Table Congenital nystagmus under various conditions

Ocular conditions Case number
1 2 3 4

Eyes open Present Present Present Present
Light Frenzel Present Present Present Attenuated

Eyes closed Absent Absent Absent Absent
Eyes open Present Present Present Present

Dark Frenzel Present Present Present Attenuated
Eyes closed Absent Absent Absent Absent

Lid closure Voluntary Blocked Blocked Blocked Blocked
Passive - Persist Persist Blocked

Glabellar tap - Persist Persist Persist
Lid Voluntary Present Present Present Present
opening Passive Absent Absent Absent Absent

Present=congenital nystagmus seen.
Absent=congenital nystagmus not seen.
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(a) Frenze's Spectacles in Light Room
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(b) Frenzel's Spectacles in Dark Room

H ' vI, : . '. I'I V ''

dH pVVw;NNCPNWith/^J
VH
v~~~~~~, ?I .*.

Fig. 3 Effect of passive eyelid closure on jerky
nystagmus in case 3. Passive lid closure (passive EC)
does not suppress the right beating jerky nystagmus.
Note upward deviation of eyes (Bell's phenomenon) at
the time of passive lid closure.
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Fig. 1 Effects of application of Frenzel's glasses and
of eyelid closure on pendular nystagmus (a) in the
light and (b) in the dark in case 1. Note the
suppression of nystagmus only by lid closure (EC)
both in the light and dark. H and dH denote the
horizontal displacement and velocity curves
respectively, and V and dV indicate the vertical
displacement and velocity curves respectively. Upward
deflection shows the leftward movement for the
horizontal and the upward movement for the vertical
component.
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Fig. 4 Effect of glabellar tap on jerky nystagmus in
case 3. Nystagmus persists in spite of the involuntary
eyelid closure as a result of a glabellar reflex.
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Fig. 2 Effect of passive eyelid
opening on pendular nystagmus
in case 1. The nystagmus is
suppressed during lid closure
(EC), and does not reappear on
passive opening of the eyelid
(passive EO).
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Discussion

Suppression by eyelid closure has been considered
to be one of the main features of congenital ny-

stagmus (Aschan et al., 1956; Suzuki, 1961; Forss-
man, 1964; Jung and Kornhuber, 1964), and been
used in differentiating it from vestibular nystagmus
(Komatsuzaki, 1975). It has been ascribed pri-
marily to the blocking of fixation (Aschan et al.,
1956). Hence the congenital nystagmus was put
into a category of "fixation nystagmus." There
seem to be, however, at least five possible factors
which would explain its suppression by lid closure.
These include elimination of the light stimulation,
proprioceptive impulses from the orbicularis
oculi muscles, voluntary effort to close or
keep the eyes closed, strong and persistent upward
deviation of eyes associated with lid closure or
Bell's phenomenon, and actual blocking of fixation.

In the present study, the nystagmus persisted
both in the light and in the dark so long as the
eyes were kept open. Suzuki (1961) found that the
pendular nystagmus increased by lid opening either
in the dark or in the light, and threw some doubt
on the role of fixation in facilitating this kind of
nystagmus. Forssman (1964) studied a large num-

ber of cases with congenital nystagmus and found
that, in the dark, the nystagmus was present to a
variable extent if the eyes were kept open. On the
other hand, the nystagmus was almost always sup-
pressed when the eyes were closed. In the present
study, the nystagmus persisted whether in the
light or in the dark, and only voluntary eyelid
closure suppressed it. Therefore, the mechanism
of lid closure in suppressing the congenital nystag-
mus does not seem to be related uniquely to an

effect of eliminating the light stimulation.
Application of Frenzel's glasses to prevent fix-

ation did not influence the nystagmus to any
noticeable degree except for one case. This fact
does not support the theory of "fixation" being the
main trigger mechanism for congenital nystagmus,
although there seem to be exceptions such as case 4
of the present series. Aschan et al. (1956) studied
one case of congenital nystagmus with Frenzel's
glasses and found no suppression of the nystagmus.
They ascribed their result to a failure of Frenzel's
glasses to block fixation. But in the present study,
wearing Frenzel's glasses did not alter the nystag-
mus even in the darkness.

Moreover, involuntary closure of eyelids such as

passive lid closure, while the patient was attempt-
ing to keep his eyes open, blocked the nystagmus
in one case (case 4) but did not affect it in the two
others tested. Glabellar tap did not suppress the
nystagmus although Bell's phenomenon could be
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demonstrated. These facts do not support the
theory that suppression of the nystagmus by lid
closure is caused by proprioceptive impulses or a
reflex mechanism. It was also found in the present
study that passive opening of the eyelids, while the
patient was attempting to keep his eyes closed,
could not reproduce the nystagmus in any of the
four cases. It is conceivable, from these findings,
that, at least in some forms of congenital nystag-
mus, its suppression by eyelid closure is related
directly to the voluntary effort to keep eyes closed
but not to actual blocking of the fixation. Case 4
of the present series is considered to have, at least
in part, a feature of "fixation nystagmus" because
it was suppressed by Frenzel's glasses and by pas-
sive eyelid closure. Arkin et al. (1972) studied
eight cases of congenital nystagmus by EOG during
wakefulness as well as during sleep, and found
that clear nystagmus was not discernible either
during non-REM sleep or REM sleep. They
stressed the lack of nystagmus during REM
sleep, in which the eyes move as if tracking moving
objects.

Strong and persistent upward deviation of the
eyes accompanying voluntary lid closure might
play an important role in suppressing the con-
genital nystagmus. In fact, an extreme upward
gaze on command suppressed the nystagmus in
some cases of the present series. But involuntary
eyelid closures with a marked Bell's phenomenon
(Figs. 3 and 4) did not suppress the nystagmus. On'
the other hand, even the slightest eyelid closure
suppressed the nystagmus. These facts seem to be
against the hypothesis that the Bell's phenomenon
itself is causing the suppression of the nystagmus.
The aetiology of congenital nystagmus is un-

known (Anderson, 1953; Walsh and Hoyt, 1969).
Some cases show familial occurrence (Glover,
1937; Anderson, 1953). Sites of lesion responsible
for congenital nystagmus, whether cortical, sub-
cortical, or vestibular, remain entirely unsolved
(Anderson, 1953). Defect in sensory vision is not
believed to be the primary pathophysiological
mechanism (Cogan, 1967; Dell'Osso et al., 1972).
Jung and Kornhuber (1964) attributed congenital
fixation nystagmus to dysfunction of the brain
stem oculomotor centre. Dell'Osso et al. (1972)
incriminated an abnormality in the control system
for eye movements, and proposed a pathophysio-
logical defect in the generation of saccadic move-
ment with a compensating reliance on the smooth
pursuit system, and possibly a further generation
of instability in the latter system as a cause of the
pendular nystagmus. Daroff et al. (1973) found
that a vertical line suppressed a horizontal pen-
dular oscillation of eyes in two patients with con-
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genital nystagmus, and proposed a hypothesis of
preferential cortical development of vertical line
detectors as a basis of this phenomenon. The
pathophysiology of congenital nystagmus remains
to be elucidated but, at least in some cases of
congenital nystagmus, fixation does not appear to
be playing an important role.
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