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The SARS-CoV-2 pandemic has affected almost every aspect
of how we care for patients, including the evaluation of pa-
tients with new neurological symptoms. Telemedicine and the
remote evaluation have become increasingly part of conven-
tional medical practice, but with the pandemic, telemedicine
has suddenly become the way neurologists identify most of
the patients with acute neurological disorders who must go
immediately to the hospital for an in-person evaluation. For
all physicians, the patient with the new onset of dizziness is
particularly difficult, given that dizziness is a common symp-
tom [1] with a broad differential diagnosis that includes both
benign and serious causes. Especially vexing are patients with
the acute vestibular syndrome (AVS) with rapid-onset vertigo
and/or unsteadiness often accompanied by nausea, vomiting,
and motion intolerance. Differentiation between common be-
nign causes, such as vestibular neuritis and benign paroxysmal
positional vertigo, and less common but potentially life-
threatening neurological emergencies, such as brainstem or
cerebellar stroke, requires a detailed and often time-
consuming ocular motor and vestibular examination.
Furthermore, the pathological signs are often subtle and re-
quire familiarity with the underlying physiology and the skill
to elicit and properly interpret them.

The need for more accurate diagnostic tools and decision-
making algorithms for patients with the AVS presenting to the
emergency department has received much recent attention [2,
3]. Even with a face-to-face examination of patients with AVS,
there is under-recognition of peripheral vestibular syndromes
not requiring neuroimaging [4–6], uncertainty with regard to
when neuroimaging is necessary [3], and a high diagnostic error
rate including missed strokes [7–9]. When performed by phy-
sicians with specialized vestibular training, a three-step bedside
ocular motor examination incorporating the high-velocity ves-
tibular head impulse test, evaluation for unidirectional versus
direction-changing nystagmus, and testing for a vertical mis-
alignment of the eyes (skew deviation) due to asymmetric pro-
cessing of otolith information (e.g., HINTS: Head Impulse,
Nystagmus, Test of Skew) has been shown to be superior to
early MRI diffusion-weighted imaging [10] and to a standard
stroke risk stratification rule (ABCD2: age, blood pressure,
clinical features, duration of symptoms, diabetes) [11] for de-
tection of stroke in AVS. HINTS suggests a central lesion when
the head impulse test appears normal without corrective sac-
cades, nystagmus is direction-changing (the fast phases of nys-
tagmus change direction with changes in gaze direction, for
example, right beat nystagmus in right gaze and left beat nys-
tagmus in left gaze), and when a skew deviation is present.
Adding a change in hearing on one side and an inability to walk
improves the accuracy of the HINTS algorithm in deciding
which patients might be having a stroke. Proper application
and interpretation of HINTS, however, is challenging for the
non-specialist since it requires experience and the findings can
be subtle. Even for the trained neurotologist, the sensitivity and
specificity of bedside HINTS is enhanced with oculographic
recordings of the head impulse test and the patterns of nystag-
mus, since abnormalities below clinical perception at the bed-
side can only be detected with recordings [12].
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Prior to SARS-CoV-2, telemedicine in neurology was
largely restricted to remote evaluation of a patient by a sub-
specialist in very specific clinical scenarios, including for the
immediate management of stroke [13, 14]. The diagnostic
accuracy of remote interpretation of eye movement examina-
tions and recordings obtained in the emergency department in
patients with AVS by vestibular subspecialists are being eval-
uated. For example, the currently recruiting AVERT (Acute
Video-oculography for Vertigo in Emergency Rooms for
Rapid Triage) trial is a multicenter, phase II clinical trial com-
paring standard emergency department care for AVS patients
with an algorithm-determined diagnosis based on an automat-
ed video-oculographic recording interpretation [15]. Such
studies have been made feasible by technological advances
in video-oculographic cameras that have made portable eye
movement recording accessible and by specific development
and validation of goggle VOG-based head impulse test de-
vices [16, 17]. In addition to clinical trials, “Tele-Dizzy” ser-
vices were created to allow for video-oculographic HINTS
examinations and positional testing for benign paroxysmal
positional vertigo obtained in the emergency room by a
trained technician and then interpreted remotely by a vestibu-
lar subspecialist.

In the global crisis of the SARS-CoV-2 pandemic, the prac-
tices of many neurologists across the world changed instanta-
neously to the model of providing most care by virtual assess-
ment of patients via telemedicine. Neurologists struggled to
determine how best to perform their routine but complex,
detailed, and time-consuming examinations virtually. They
were forced to identify patients in need of emergency room
evaluation or urgent neuroimaging in an environment in
which patients feared hospitals and were hesitant to leave their
homes. “Consensus on Virtual Management of Vestibular
Disorders: Urgent Versus Expedited Care” [18], by Shaikh
and a group of vestibular experts from around the globe, pro-
vides a survival guide of best practices geared towards the
non-vestibular specialist evaluating patients with AVS re-
motely on virtual platforms. The objectives are two-fold: to
provide tips on how to conduct an eye movement/vestibular
examination on telemedicine platforms and to help clinicians
to decide when an immediate evaluation in the emergency
department is needed to rule out stroke based on the history
and findings on examination findings obtained in the virtual
visit. A baseline knowledge of aspects of the specialized ocu-
lar motor and vestibular examination is required and can be
found elsewhere [19]. One must emphasize, as the consensus
paper authors do, that when there is doubt caused by clinical
uncertainty in interpretation of the examination or poor quality
of the virtual visit, the patient with an AVS should be directed
to the emergency department for immediate additional evalu-
ation. The inability of the patient to cooperate for the exami-
nation because of fatigue, nausea and vomiting, discomfort, as
well as technical and practical issues from poor lighting, slow

Wi-Fi connections, and limited experience with technology,
all may limit what can be learned from the virtual visit. We
emphasize, as did Shaikh et al., that we do not yet knowwhich
history taking and examination techniques will be shown to be
useful and practical in the telemedicine visit. Examination of
acutely ill patients with vertigo is often difficult even in the
well-equipped office or hospital setting, and what might be
accomplished remotely needs to be carefully validated.

Even with these caveats, we share the enthusiasm for the
increasing role of telemedicine in managing the acutely dizzy
patient and recognize that even when the pandemic is over,
there will be no going back to the old model of always seeing
the patient in the hospital or office. We emphasize that tele-
medicine is bringing us back to a more old-fashioned type of
bedside clinical medicine. The skill of history taking has be-
come even more important, since time constraints, the inabil-
ity of sick patients to cooperate, and the limitations of being
remote require that a differential diagnosis of probable causes
be rapidly developed based on a targeted history, which in
turn guides a relatively brief, focused examination [20]. For
example, Kim et al. recently showed how the answers to just a
few questions markedly improves the ability to diagnose be-
nign paroxysmal positional vertigo, to decide which canal is
affected, and to know with which maneuver to treat the par-
ticular affected canal [21]. Similarly, the properly performed
HINTS examination takes less than a few minutes and posi-
tional testing when necessary just a few minutes more. The
choice of whether to image or not and which image to obtain is
best guided by the results of the focused history and the
HINTS evaluation. Medical students and physicians in many
disciplines must be taught the modern day skills of history
taking and examination of the dizzy patient. Somewhat para-
doxically, telemedicine and new technologies are forcing us to
become better old school physicians as we again rely on a
careful history and we resume making old-fashioned “house
calls.”
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