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HOW TO UNDERSTAND IT

Nystagmus goggles: how to use
them, what you find and what it

means

G Michael Halmagyi,' Leigh A McGarvie," Michael Strupp?

ABSTRACT

A fundamental characteristic of peripheral
vestibular nystagmus, in particular horizontal
nystagmus, is that it is suppressed by visual
fixation. This means that a patient with a vertigo
attack of peripheral vestibular origin might have
no obvious spontaneous nystagmus on clinical
examination. Goggles that reduce or remove
visual fixation allow the cliniican to observe
nystagmus in this situation. Nystagmus goggles
are essential for any clinician dealing with dizzy
patients. Here, we discuss why this is so and how
easy it is to acquire and use them.

WHY NYSTAGMUS GOGGLES?
The reason for examining a dizzy patient is
to find clinical signs that help distinguish
a peripheral from a central vestibular
cause for the dizziness. Seeking and char-
acterising nystagmus is basic to this exam-
ination. But there is a catch. Peripheral
vestibular nystagmus, mainly its horizon-
tal component, is normally suppressed by
visual fixation (partly if the nystagmus is
intense, fully if it is not). The converse of
this rule also holds: any horizontal nystag-
mus that is not suppressed by visual fixa-
tion is not of peripheral vestibular origin.
Thus, not only is absence of evidence
not evidence of absence, but the opposite
might be so: absence of spontaneous nys-
tagmus on naked eye examination of
a dizzy patient might indicate that the
patient has visually suppressed peripheral
vestibular nystagmus, a potentially infor-
mative negative finding if there were some
way to reveal the peripheral nystagmus.
The answer to this conundrum—the
removal of visual fixation while still
being able to observe the eye move-
ments—was  worked  out  nearly
a hundred vyears ago by Professor
Dr Hermann Frenzel (1895-1967) an
eminent otolaryngologist from
Gottingen.! His nystagmus goggles

incorporated high-dioptre lenses that
made it difficult for the patient to
focus on him but easy for him to focus
on the patient’s eyes, especially when
the goggles were illuminated from
within (figure 1A, 1B). Modern versions
of his nystagmus goggles are still avail-
able and still popular. They are rugged
and portable and as useful in the
Emergency Room as in the clinic (figure
2A, 2B). For greater precision and
a permanent measurable record, most
neuro-otology clinics use one of the
many infrared video nystagmus goggles
now available (figure 4) illustrated in the
linked videos. While these give high-
quality permanent recordings and make
repositioning manoeuvres for benign posi-
tional vertigo easier to control, they are
expensive and not yet easily portable.
For ease of use and carriage (jacket
pocket) and for economy, pince-nez
type nystagmus glasses based on
Fresnel prisms are useful and have
become popular worldwide (figure 3A,
3B).” There are also many slightly dif-
ferent cheap and cheerful DIY nystag-
mus goggles/glasses, each with its loyal
inventor/enthusiast.” *

MECHANISM OF PERIPHERAL
VESTIBULAR NYSTAGMUS
In order to understand and to interpret
correctly, observations made with nystag-
mus goggles, it is useful to know something
about the mechanisms and characteristics
of peripheral vestibular nystagmus.
Vestibular neurons are active at rest.
This means, for example, that the periph-
eral vestibular nerve neurons that transmit
impulses from receptor hair cells in the
two lateral semicircular canals to central
vestibular nucleus neurons in the brain-
stem, and these vestibular nucleus neurons
themselves, actively signal the fact that the
head is not rotating. The resting rate of
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Abb. 13, Leuchthrille wmit aufllappbaren Glisern.

Figure 1 Dr Frenzel's nystagmus goggles. Open (A), closed (B) and illuminated from within. (from Frenzel®).

Figure2 Contemporary version of Dr Frenzel's nystagmus goggles. Examiner’s view of the patient (A) and patient’s view of the examiner (B).

Figure 3  Dr Strupp’s ‘M’ nystagmus glasses. Examiner’s view of the patient (A), patient’s view of the examiner (B) and the examiner (C).
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these single neurons in a monkey is around 40 action
potentials per second.

Semicircular canals work as pairs. Resting activ-
ity makes vestibular neurons bidirectionally
responsive. For instance, an angular acceleration
to the right increases the activity of right vestibular
neurons and decreases the activity of left vestibular
neurons.

The vestibulo-ocular reflex, including the slow
phase of peripheral vestibular nystagmus, rotates
the eyes at the same speed as the head—in the
opposite direction. The fast phases of vestibular
nystagmus (the beats) originate in the pontine reti-
cular formation, adjacent to the vestibular nucleus.
This means that, for example, both the leftward
slow phases and the rightward fast phases of the
right-beating nystagmus produced by a rightward
head acceleration are generated by the right lower
brainstem.

If the peripheral vestibular system on one side, say
the left, is acutely damaged (or cooled, as in
a caloric test), there will be asymmetrical resting
activity in the two vestibular nuclei: reduced on
the left, normal but now relatively higher on the
right; the result is right-beating peripheral vestibular
nystagmus. This is the same as what would happen
during a rightward rotation.

CLINICAL FEATURES OF PERIPHERAL VESTIBULAR

NYSTAGMUS

(A) It always beats in the direction of the relatively more
active of a semicircular canal pair: that is, fast phase
towards and slow phase away from the relatively more
active labyrinth.

(B) Itis always transient if stimulus-induced, say by rotation,
head-shaking or canalithiasis, and temporary if disease-
induced as in acute vestibular neuritis or an attack of
Meniére’s disease.

(C) It is always due to unilateral, or if bilateral then asym-
metrical, vestibular disease or stimulation. Warm caloric
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stimulation of the right labyrinth produces right-beating
nystagmus (online supplemental video 1). Right-beating
rotational vestibular nystagmus is due to excitation of
primary afferent neurons from the right labyrinth and
disfacilitation of primary afferent neurons from the left
labyrinth (online supplemental video 2). A right Dix-
Hallpike test or diagnostic Semont manoeuvre in
a patient with right posterior canalolithiasis and benign
positional vertigo produces upbeating and rightward tor-
sional nystagmus from stimulation of the right posterior
semicircular canal. An acute right vestibular neuritis pro-
duces left beating-horizontal-torsional nystagmus from
unopposed tonic activity of the left lateral and posterior
semicircular canal primary afferent neurons.

(D) It is always suppressed by visual fixation. Failure of
fixation suppression indicates cerebellar disease (see
below and online supplemental video 3, online supple
mental video legends).

VISUAL SUPPRESSION OF PERIPHERAL
VESTIBULAR NYSTAGMUS

In the series of linked videos, we provide examples
of normal visual suppression of normal peripheral
vestibular nystagmus induced in normal subjects.
Our aim is to emphasise that if visual fixation is
not removed, it is difficult or even impossible to
recognise that the patient has peripheral vestibular
nystagmus (box 1). While visual fixation also needs
to be removed for caloric or rotational laboratory
tests of vestibular function (figure 5), is not our aim
to describe these tests here.

For practising neurologists, the takeaway mes-
sage from all this is that when examining
an acutely dizzy patient, the absence of nystagmus
by naked eye examination of the eyes does not
mean that the patient has no nystagmus; it might
mean that the patient has a peripheral vestibular
nystagmus that is being normally suppressed by
vision.®

Box 1 When to use nystagmus googles

Clinical scenario
Acute vertigo or dizziness

Use of googles helps clinically to

Reveal nystagmus that is suppressed by fixation; discriminate an acute peripheral from an acute central vestibular

syndrome (‘a nystagmus not suppressed by visual fixation is not peripheral’)
Recurrent attacks of vertigo Increase the yield of positional testing to diagnose benign positional vertigo by removing suppression of nystagmus by

visual fixation
Special situations
Head-shaking manoeuvre

— with a unilateral vestibular deficit

Prevent visual fixation of a head-shaking nystagmus, found in patients

— with a central deficit leading to ‘cross-coupling’, ie, horizontal head-shaking leads to a vertical nystagmus or
a change of direction of spontaneous nystagmus

Hyperventilation
schwannoma

Prevent visual fixation of a hyperventilation-induced nystagmus (rare), found in vestibular paroxysmia or vestibular
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Figure 4 Infrared video nystagmus goggles. Camera with
fixation LED occupies the left socket and cover occupies the right.
(A) Examiner’s view with fixation LED on. (B) Subject’s view with
fixation on. (C) Subject’s view with fixation off—the subject
would now be in total darkness. With camera out, cover in: (D)
examiner's view; (E) subject’s view; the subject can see the room.
With camera in, fixation on, cover out: (F) examiner’s view; (G)
subject’s view—the subject can also see the room.

Key points

» Peripheral vestibular nystagmus, especially its
horizontal component, is suppressed by visual
fixation; horizontal nystagmus that is not suppressed
by visual fixation is not peripheral.

» Nystagmus goggles remove visual fixation and allow
the neurologist to see any peripheral vestibular
nystagmus.

» Nystagmus goggles come in different shapes and
sizes from cheap, pocketable versions to expensive
transportable versions; you can also make your
own.

» Examining a dizzy patient without using nystagmus
glasses is like examining a weak patient without
using a tendon hammer.

1 SINUSOIDAL STIMULE (Chair Vel = ]
n ol

WARM 44 deg ©

Figure 5 Visual suppression of peripheral vestibular nystagmus
in normal subject.

(Left) beating nystagmus in response to 44°C caloric irrigation of the
left ear. After removal of the nystagmus quick phases, the nystag-
mus slow-phase velocity envelope is shown for 70 s starting at 20
s after the start of irrigation. The nystagmus slow-phase velocity
builds up over 20 s to a peak velocity of 40 deg/s. The segment of
nystagmus at peak slow-phase velocity, from 15 s to 20 s after the
start of recording (interval indicated by two dotted vertical lines), is
shown at the lower part of the figure. At 50 s, the fixation LED is
turned on for 10 s and this suppresses the nystagmus, almost totally.
Time on the horizontal axis, nystagmus slow-phase velocity on the
vertical axis (online supplementary video 1).

(Right) Nystagmus slow phase velocity in response to sinusoidal
oscillation at 0.1 Hz right-left at peak velocity of 50 deg/s in a normal
subject (GMH). On the left of the figure is the extracted slow-phase
velocity of the nystagmus with fixation off, and on the right with
fixation on. The peak slow-phase velocity on rightward rotation
without fixation is 22.4 deg/s; with fixation it is 2.1 deg/s; on leftward
rotation, these values are 25.2 deg/s and 2.8 deg/s. This shows that
at a stimulus frequency of 0.1 Hz and magnitude of 50 deg/s, vision
suppressed vestibular nystagmus by around 90% (See online
supplementary video 2, section 2).
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