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Abstract

reported in the literature.

in the opposite direction.

Background: Changes of vertical nystagmus in the opposite direction are very rarely reported. This study aimed to
report an unusual case of Wernicke’s encephalopathy (WE) presenting with a transition from upbeat nystagmus (UN) to
downbeat nystagmus (DN) and to investigate the clinical pattern of changing vertical nystagmus in the opposite direction

Methods: We present a WE patient with primary position UN that changed to DN with an upward or horizontal lateral
gaze. Additionally, we review previously reported cases and analyze the clinical patterns of changing vertical nystagmus

Results: Among 10 cases, including our case, the most common type of changing vertical nystagmus in the opposite
direction was a transition from UN to DN (n=9, 90%). The most common diagnosis was WE, which is accompanied
by changes in vertical nystagmus from UN to DN (n=6, 60%). The most commonly associated neuro-radiological
localizations for the changing of vertical nystagmus were the brainstem and the cerebellum.

Conclusion: The results of this clinical investigation may provide support for the diagnosis of WE. In addition, if
young or middle-aged patients exhibit transitions from UN to DN with brainstem or cerebellar signs, a diagnosis of WE
should be considered. Furthermore, clonazepam and thiamine might be helpful for improving nystagmus symptoms.

Keywords: Upbeat nystagmus; Downbeat nystagmus; Wernicke’s
encephalopathy; Thiamine; Clonazepam

Introduction

Vertical nystagmus (upbeat or downbeat nystagmus) is relatively rare
among neurological signs. Purely vertical nystagmus is usually central
in origin, but the causes of pathological vertical nystagmus are variable
and include congenital and idiopathic causes. Vertical nystagmus may
also be secondary to a pre-existing neurological disorder or caused
using certain drugs [1]. Downbeat nystagmus (DN) is the most
common form of acquired involuntary ocular oscillation overriding
fixation [2]. DN may be caused by lesions of the vestibulocerebellum
and, rarely by bilateral paramedian brainstem pathology [2,3].
The etiology of DN is diverse, and craniocervical malformations,
cerebellar degeneration, vascular pathology, inflammatory disease and
intoxication with lithium or antiepileptic drugs have been implicated
[2,4-8]. Upbeat nystagmus (UN) is also a type of central vestibular
nystagmus and is usually transient and less common than DN. UN
may occur because of lesions from the medulla to the thalamus due to
damage to the pathways mediating the upward vestibulo-ocular reflex
(VOR) or the neural integrators involved in vertical gaze holding [9].
In view of its causative etiology, UN has also been reported in various
neurological conditions including infarctions, hemorrhages, tumors,
multiple sclerosis, WE, epilepsy, brainstem encephalitis, Creutzfeldt-
Jakob disease, Behcet syndrome, meningitis, Chiari malformation, and
cerebellar degeneration [9-12].

Among these signs of vertical nystagmus, the coexistence or
transition of two opposite forms of vertical nystagmus are extremely
rare, and changes in the direction of vertical nystagmus have been
reported in only a limited number of case reports in the literature [13-
20]. The aim of this work is not only to report the clinically unusual
phenotype of changing vertical nystagmus in the opposite direction
associated with WE, but also to review previously reported cases and
to analyze clinical patterns from the literature of patients who suffered
from changes in vertical nystagmus in the opposite direction.

Materials and Methods
Data acquisition and patients

Through consultation in the emergency department of my hospital,
I identified one patient with changing vertical nystagmus in the
opposite direction, from UN to DN, which is an unusual neurologic
sign that might be associated with WE. Written informed consent was
obtained from the patient to study all clinical data, videotaping, and
brain imaging results. The PubMed database was screened for articles
related to changing vertical nystagmus in the opposite direction from
1960 to September 2017 via searches for the following terms: “changing
nystagmus’, “upbeat nystagmus’, “up beating nystagmus”, “downbeat
nystagmus’, and “down beating nystagmus”. Screening of the PubMed
database yielded 825 articles (the individually searched terms yielded
192, 177, 38, 384 and 34 articles, respectively). Among these articles,
only nine cases (eight articles of case report) with changing vertical
nystagmus in the opposite direction, which presented changing
vertical nystagmus from UN to DN or from DN to UN, were included
for analysis. The inclusion criterion was as follows: reported cases
presenting with changing vertical nystagmus in the opposite direction
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induced by central origin and/or symptomatic changing vertical
nystagmus in the opposite direction presumably associated with drug-
induced or organic causes. Reported cases that presented with changing
horizontal or torsional nystagmus with peripheral origin or changing
nystagmus by unknown cause, as well as undescribed cases that focused
on presumable causes and detailed neuro-radiological findings, were
excluded.

Statistical analysis

The collected data were analyzed via descriptive statistics (absolute
and relative frequencies). Continuous variables are expressed as means
+ standard deviations (SDs), and categorical variables are expressed as
percentages.

Results

Case Presentation

A 42-year-old woman was referred to our facility due to dizziness
and gait disturbance ten days prior. Nine months prior, she was
admitted to another hospital due to general weakness and vomiting and
was diagnosed with WE. After treatment and nutritional supportive
care, her condition improved, and she was able to perform daily life
activities. However, she complained of newly developed dizziness and
recently aggravated gait disturbance. Her neurological examination
revealed not only mild ataxic gait and postural instability but also
primary position UN. Upon further neurological examinations, we also
observed spontaneous primary position UN changing to DN due to an
upward gaze and a bilateral horizontal gaze. In downward gaze, UN was
presented as like spontaneous primary position UN. A Video Segment
1, movie file shows this in more detail. These neuro-ophthalmologic
findings were more significantly observed during the removal of
fixation by the Frenzel goggles test in Video Segment 2.

(»]

Video segment 1: The patient exhibited spontaneous upbeat nystagmus in the
primary position, which changed to downbeat nystagmus with an upward gaze
and a bilateral horizontal gaze.

(»]

Video segment 2: When fixation was removed during the Frenzel goggles test,
the neuro-ophthalmologic findings became more significant.

Routine laboratory tests were normal, and no typical neuro-
radiological findings of WE were present in magnetic resonance
imaging (MRI), except for a mildly decreased vitamin B1 (thiamine)
level (61.56 nmol/L; normal range: 66.5~200 nmol/L). Thus, she was
clinically diagnosed with recurrent WE. After 10 days of thiamine
replacement and supportive care, the mild ataxic gait and postural
instability were improved, although mild nystagmus symptoms still
remained. After clonazepam therapy was added, the nystagmus
symptoms also gradually improved.

Clinical analysis of changing vertical nystagmus in the op-
posite direction

Including our patient and data from the reviewed literature, we
identified 10 cases of clinical confirmed changing vertical nystagmus
in the opposite direction and summarized the clinical profiles of the 10
cases (Table 1) [13-20].

The analyzed cases included 7 women and 3 men (mean age: 37.9 +
12.5 years; range: 21 to 61 years). The most common type of changing
vertical nystagmus was a transition from UN to DN (n=9, 90%), and
the reverse transition from DN to UN was observed in only one case
(n=1, 10%). Among these ten cases, the most common final diagnosis
was WE (or Wernicke-Korsakoff syndrome), which was uniformly
associated with changing vertical nystagmus from UN to DN (n=6,
60%).

Among the 5 patients with documented neuro-radiological
localizations, the primary neuro-radiological localizations associated
with changing vertical nystagmus were the brainstem and the
cerebellum (especially the cerebellum peduncle and anterior vermis).

In all 10 cases, the factors influencing the transition of vertical
nystagmus at the time of onset of the change in direction were
documented. Specific influencing factors varied and included
convergence, a prone position, an upward or bilateral horizontal gaze
and certain drugs (baclofen and 4-aminopyridine). Two patients were
influenced by time without other specific factors. Although changes in
the direction of vertical nystagmus occurred without a latent period in
most cases, two cases involved latent periods from the initial onset of
former vertical nystagmus, which lasted 8 months and one year. In only
one case (our patient), the more common vertical nystagmus transition
from UN to DN was observed during the Frenzel goggles test rather
than by the naked eye during neurological examination.

Among the documented cases that included treatments for the
transition of vertical nystagmus, the most common medication was
thiamine, which was used in six cases of WE (or Wernicke-Korsakoff
syndrome). In one report and our case, the addition of clonazepam was
helpful for improving nystagmus symptoms.

Discussion

To date, a few cases presenting primary position vertical nystagmus
changes in the opposite direction have been reported; however, to the
best of our knowledge, our case is the first report in the literature of
primary position UN changing to the downward direction as DN that
was only influenced by upward and bilateral horizontal gaze. No clinical
reports have presented changes in the direction of vertical nystagmus
by videotaped, actual presentation and the Frenzel goggles test in the
literature. Additionally, this study is the first to analyze the clinical
patterns in the literature of patients suffering from vertical nystagmus
who experienced changes in the opposite direction. Our case and an
analysis of other reported cases demonstrate that the main feature of
vertical nystagmus changes in the opposite direction is a transition
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Changing types Gender/Age Fi . . Neuro-radiological Influencing factors | Time to changing Medication
. inal diagnosis L o e
of vertical nystagmus [Reference] Localizations or conditions of direction for treatment
From *UN to DN F/35[13] Wernicke-Kosarkoff Normal (CT) Convergence INA Thiamine
syndrome
From UN to DN M/41 [14] Cerebellar atrophy Anterior vermis of Prone position NA NA
cerebellum atrophy
Superior cerebellar
From UN to DN F/44 [14] Multiple sclerosis peduncle (Brachium Prone position NA NA
conjunctivum) lesions
From UN to DN F/21[15] Posterior medullary Posterior and medial part Convergence NA NA
hemorrhage of medulla and downward gaze
From UN to DN F/24 [16] Wernicke's Caudal brainstem lesions The course of time NA NA
encephalopathy
From UN to DN FI33 [17] Wemnicke's Normal (MRI) Baclofen 12 months later NA
encephalopathy
From UN to DN M/27 [18] Wenicke's NA The course of time 8 months later Thiamine,
encephalopathy Clonazepam
Bilateral medial thalami,
Wernicke's periaqueductal gray . N
From UN to DN M/51 [19] encephalopathy matters, and cerebellar During upward gaze No latency Thiamine
peduncles
From DN to UN Fl61 [20] Downbeat nystagmus Normal (MRI) 4—am|nop¥rld|ne NA Spont.angous
syndrome (fampridine) remission
Wernicke's During upward and Thiamine
From UN to DN F/42 [present case] encephalopathy Normal (MRI) bilateral No latency ’
. clonazepam
(recurrent) horizontal gaze

*UN: Upbeat Nystagmus; 1DN: Downbeat Nystagmus; £NA: Not Available.

Table 1: Summary of clinical characteristics and neuro-radiological localizations in reported cases and present case of changing of vertical nystagmus in the opposite

direction.

from UN to DN. Recently, one report showed the opposite vertical
nystagmus change, with a transition from downbeat to upbeat, which
was transiently influenced using the drug 4-aminopyridine. Until
now, changes in vertical nystagmus in the opposite direction had not
been reported in the literature. Additionally, there were no reports of
vertical nystagmus changing in the opposite direction induced by other
causative neurologic diseases, except for WE (or Wernicke-Korsakoff
syndrome), cerebellar atrophy, multiple sclerosis, posterior medullary
hemorrhage, and downbeat nystagmus syndrome.

WE is an uncommon neurological complication of vitamin Bl
(thiamine) deficiency characterized by the acute onset of ocular motor
signs, ataxia and a confusional state. Many oculomotor disorders,
including horizontal and vertical gaze paresis, which may progress to
total ophthalmoplegia, have been reported in cases of WE [21,22]. In
this study, most cases were associated with WE (including Wernicke-
Korsakoff syndrome) regardless of the presence of neuro-radiological
findings. Among the 6 patients diagnosed with WE, all were aged
between their 20s and early 50s, and all patients presenting changing
vertical nystagmus showed a transition from UN to DN. The transition
from UN to DN in most patients with WE were influenced by
convergence or other directional gaze (e.g., upward gaze or bilateral
horizontal gaze).

Therefore, if changing vertical nystagmus with a transition from UN
to DN is observed in young or middle-aged unconscious or confusional
patients, a diagnosis of WE should be considered, even if there is no
evidence of typical neuro-radiological findings. Furthermore, changing
vertical nystagmus with a transition from UN to DN influenced by
convergence or another directional gaze (e.g., upward gaze or bilateral
horizontal gaze) might be a diagnostic clue for WE. As in our case,
the Frenzel goggles test may be helpful for evaluating the exact status
and clinical characteristics of changing vertical nystagmus, rather than
general neurological examinations by the naked eye.

The pathomechanism of changing vertical nystagmus in the
opposite direction has not been clearly defined. Consistent with the

literature, DN is the most frequent form of acquired persisting fixation
nystagmus, which is often caused by bilaterally impaired function of the
flocculus [23,24], Similarly, UN may be associated with an underlying
imbalance of the vertical VOR, and a mismatch in neural velocity-to-
position integration due to a deficiency of the latter is possible [1,25].

The causative mechanism of changing vertical nystagmus in the
opposite direction is still a matter of debate, and several potential
mechanisms have been suggested. One case report described UN due
to posterior medullary hemorrhage and suggested that an underlying
central vestibular imbalance may cause the transition from UN to DN
[15]. A separate case report of WE showed a transition from transient
UN to permanent DN over a period of months and suggested that the
transition was caused by the predominant difference in vertical velocity
induced by gravity [18]. Another study explained that the transition
from DN to UN caused by 4-aminopyridine may be associated with the
augmentation of the physiological inhibitory influence on cerebellar
nuclei neurons [20].

As in our case and a previous case report, if changing vertical
nystagmus in the opposite direction is prolonged or DN persists after
the transition from UN to DN, clonazepam may be helpful in reducing
nystagmus symptoms. The systemic administration of clonazepam,
a gamma-aminobutyric acid (GABA) agonist, may be effective in
suppressing nystagmus symptoms, especially the appearance of
primary position DN. In a previous case report, the authors explained
that the suppressive effects of a GABA agonist on longstanding DN
suggest that these abnormal eye movements are caused by a GABA
inhibitory dysfunction in the central vestibular system [18]. This
study had several limitations. First, patient enrollment was conducted
in the small sample size. Even though statistical significance was not
achieved because of small sample size, the clinical presentation of
changing vertical nystagmus in the opposite direction is extremely rare
and might be clue for differential diagnosis in the hospital emergency
room or neuro-critical care unit. Second, the clinical data of some
patients were retrospectively corrected using the PubMed database.
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Third, the relationship between changing pattern of vertical nystagmus
and clinical characteristics including gender, age, final diagnosis,
neuro-radiological localizations, influencing factors/conditions, time
to changing of direction and medication for treatment were assessed
for this study. However, other some clinical factors and neuro-
ophthalmologic findings were not assessed in detail, which should be
considered in future comprehensive studies.

Conclusion

To our knowledge, this study is the first clinical investigation of
changing vertical nystagmus in the opposite direction and the first report
of the transition from UN to DN by upward and bilateral horizontal
gaze in a patient with WE. As in this clinical study, if the transition of
nystagmus from UN to DN is accompanied by brainstem or cerebellar
signs, a diagnosis of WE should be considered even if initial neuro-
radiological findings are presumed to be normal. Clonazepam may also
be helpful as an additional symptomatic treatment in cases involving
prolonged nystagmus symptoms.
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