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2020 Since January 2020 Elsevier has created a COVID-19 resource centre with free information in
English and Mandarin on the novel coronavirus COVID-19. The COVID-19 resource centre is
hosted on Elsevier Connect, the company's public news and information website. Elsevier hereby
grants permission to make all its COVID-19-related research that is available on the COVID-19
resource centre - including this research content - immediately available in PubMed Central and
other publicly funded repositories, such as the WHO COVID database with rights for unrestricted
research re-use and analyses in any form or by any means with acknowledgement of the original
source. These permissions are granted for free by Elsevier for as long as the COVID-19 resource
centre remains active. Objectives In the context of the SARS-CoV-2 pandemic, patients may have
been dissuaded from seeking consultation, thus exposing themselves to a risk of loss of chance.
This guide aims to define how teleconsultation can assist in assessing vertiginous adults or
children, and to gather the information needed to provide quick medical care.



These recommendations rely on the authors’ experience as well as on literature. A survey on
otoneurologic approach via telemedicine has been conducted based on a literature search until
March 2020.

The first clinical assessment of the vertiginous patient via teleconsultation can only be successful if
the following conditions are met: initial contact to verify the feasibility of the assessment at a
distance, the presence of a caregiver in order to assist the patient, the possibility of making video
recordings. Medical history via telemedicine, as in a face-to-face assessment, allows to assess the
characteristics, duration, frequency, and potential triggering factors of the vertigo, in both children
and adults. During teleconsultation, the following tests can be carried out: oculomotricity evaluation,
assessment of balance, simple neurological tests, checking for positional vertigo/nystagmus and,
eventually to perform canalith-repositioning procedures. In children, the following should be
searched for: history of hearing or visual impairment, a context of fever or trauma, otorrhea, signs of
meningeal irritation.

The neurotologic telemedicine relies on the accuracy of the clinical assessment, which is based on
history taking and a few simple tests, encouraging the development of a decision-making algorithm
adapted for teleconsultation. However, the latter has its limitations during an emergency
examination of a new patient presenting vertigo, and, at least in some cases, cannot replace a
face-to-face consultation. Teleconsultation is often adapted for follow-up consultations of previously
selected vertiginous patients during face-to-face assessment.

Since its appearance, the objective of modern telemedicine has been to assist in providing
healthcare to people geographically isolated from physicians or medical centers (
https://lwww.who.int/tb/areas-of-work/digital-health/definitions ). In the beginning of the 1970s,
experiments with modern communication methods were designed to provide medical care to a
greater number of patients [1] . With now widespread high-speed internet access and a growing
number of users, telemedicine has rapidly developed all over the world in recent years [2] . With
regard to its utility and effectiveness, recent studies have shown: ¢ a significant degree of
satisfaction from 79% [3] to 87% [4] among patients who have used it and;

its effectiveness in countries where it has been introduced [5] .

The current SARS-CoV-2 pandemic (also called COVID-19), by imposing measures limiting the
spread of the virus in the population, as well as among the medical staff, has created new
indications for teleconsultation (TC). Vertigo is one of the most common reasons for seeking
medical attendance in adults [6] . It is thus essential to define how TC can assist in managing
vertigo, and in particular, in assessing the signs of severity likely to impact not only the quality of
life, but also the prognosis, depending on the rapidity of response to treatment. In Neurotology, the
main objective in adults is to bring out the etiologies of vertigo that constitute a life-threatening
emergency, particularly strokes, which represent 3-5% of vestibular emergencies [7] . In children,
the challenge is to recognize vertigos linked to a central nervous system disorder (1-3%) [8] , [9] in
particular, a brain tumor whose incidence has been evaluated to be 5.6/100,000 in the O to 14 age
range [10] .

The goal is to identify the TC methods that are now available in neurotology and are applicable in
the context of the pandemic. The TC relies on the accuracy of clinical assessment, which is based
on history taking and a few simple tests [11] , [12] , [13] , because there are evident limitations
regarding imaging and laboratory tests [14] , [15], [16] . After a brief anatomical, clinical and
epidemiological reminder, the methods and conditions for TC will be discussed. We will then
establish the patient history taking and clinical examination and suggest simple decision-making
algorithms [11] , [12], [13], [17] . Finally, we will outline the current limitations of TC.

Vertigo is considered to have a peripheral vestibular origin (PVO) if it is caused by an inner ear or
vestibular nerve impairment, and a central nervous system origin, if the lesion involves the



vestibular nuclei, the vestibular connections in the brainstem, and/or the cerebellar circuits. For
emergency management, it should be kept in mind that vertigo due to PVO impairment has
essentially two clinical presentations. The first clinical presentation is an overall dysfunction of the
inner ear or vestibular nerve: the patient complains of persistent vertigo and examination shows a
peripheral vestibular syndrome, as observed in vestibular neuritis or Meniére's disease ( Box 1).
The second clinical presentation is a dysfunction localized in a semicircular canal (by otolith debris
displacement): the patient complains of brief vertigo during head movement (less than a minute),
and the positional manoeuvres indicate the impaired canal, as observed in benign paroxysmal
positional vertigo (BPPV). Other than these two clinical situations, the patient suffers a priori from a
central neurological impairment [17] . Box 1 Clinical arguments for differentiation between a
peripheral vestibular syndrome through overall injury of the inner ear (excluding benign paroxysmal
positional vertigo) or of the vestibular nerve, and a central vestibular syndrome. Peripheral
Vestibular Syndrome (Injury of the inner ear or the vestibular nerve) « Rotatory vertigo with
neurovegetative symptoms (vomiting, sweating, paleness)

Peripheral vestibular syndrome = Horizontal- torsional nystagmus whose quick phase is opposite to
the postural deviation

Halmagyi test is usually positive (refixation catch-up saccade)

Central Vestibular Syndrome (Injury to the vestibular nuclei or their connections) ¢ Instability (but
associated rotatory vertigo is possible)

Central vestibular syndrome = no systematisation between the postural deviation and the direction
of the nystagmus

Central nystagmus = purely vertical, horizontal, torsional a fortiori multi-directional (horizontal
gaze-evoked nystagmus...)

Possible neurological impairments: dysarthria, dysmetria, Claude Bernard Horner syndrome...

A meta-analysis conducted in 2019 shows the extreme variability in the distribution of vertigo
etiologies depending on the speciality (ENT, Neurology, emergency medicine, etc.) and the
changes in diagnostic criteria [18] . Nevertheless, six situations [19] represent almost ¥ of
vertiginous patients (the remaining ¥ corresponding to rare and often indeterminate etiologies). The
first cause is BPPV (20 to 30%) with brief and positional vertigo. Neurological vertigo (excepting the
vestibular migraine), represents approximatively 5 to 15% of vertiginous patients and appears as a
first episode of long lasting vertigo/instability. In almost half of the cases, this type of vertigo has a
vascular origin and a cerebellar stroke can be misleading (pseudo-labyrinthine forms). The
remaining is represented by tumorous, inflammatory, or degenerative pathologies. Vestibular
migraine represents around 10% of vertiginous patients [19] , [20] . Diagnosis requires a history of
migraine and at least 5 attacks of vertigo lasting from 5 min to 72 h, associated in at least half of the
cases with headaches and/or photophobia and phonophobia and/or visual aura [20] . The new
concept of ‘Persistent Postural-Perceptual Dizziness’ (PPPD)’ (5 to 15%), which includes previous
conditions (phobic postural vertigo, chronic subjective dizziness, space-motion discomfort and
visual vertigo) is now defined by specific clinical criteria [21] . The vertigo should be a disabling
non-spinning sensation, lasting for more than three months, exacerbated by upright posture, active
or passive motion and exposure to moving visual stimuli, noting that it often occurs after a previous
peripheral or central vertigo [21] . Méniére's disease (5 to 10%) must combine vertigo lasting 20 min
to 12 h with fluctuating auditory manifestations on one side (fullness, tinnitus, and hearing loss
documented by audiometry) [22] , [23] . Finally, vestibular neuritis (5 to 10%) is characterized by a
single episode of vertigo lasting several days with a typical peripheral vestibular syndrome ( Box 1)
[24] .



The etiologies of vertigo in children, described in a French series of more than 2000 children [8],
are presented in Fig. 1 . In terms of the distribution of the etiologies, there are some differences
compared to adults. First place is occupied by vestibular migraine and migraine-equivalent vertigo
(25%) and benign paroxysmal vertigo of childhood (BPVC) (15 to 20%) [8] , [9] , [25] takes second
place. It involves very sudden bouts of loss of balance lasting several minutes, generally in children
under 4 years of age; they are typical because they are not accompanied or preceded by
headaches or influenced by changes in head position. They are usually well tolerated and cure
spontaneously. A very low BPPV incidence (less than 5%) is found, generally in the context of
recent cranial trauma. Other peripheral etiologies are possible but rare (labyrinthitis, endolymphatic
hydrops, autoimmune impairment). Posterior cranial fossa tumors should be suspected in case of
worsening imbalance, progressive walking disorders, headaches or vomiting (predominantly in the
morning), and visual impairments, which point to an intracranial hypertension syndrome. In the
event of vertigos occurring predominantly at night and without obvious neurological signs,
differential diagnosis should include childhood epilepsy. Cerebrovascular accidents are exceptional
in children but should be considered in the context of cardiac or intracranial arteriovenous
malformations. The most common “non-vestibular” cause (10%) of balance disorders in children is
the existence of a visual impairment: uncorrected or undetected ametropia, or vergence
dysfunction. Fig. 1 Prevalence for vertigo aetiologies in children. The migraine equivalent is in the
first position (>25%), followed by the benign paroxysmal vertigo of childhood (BPVC) [8] formerly
known as idiopathic paroxysmal vertigo of childhood* (15%) [25] , and by vertigo after a head
trauma (15%). There is a low incidence of “central nervous system” aetiologies (CNS tumours,
epilepsies, and haemorrhages), less than 10%, as well as a very low incidence (< 5%) of
endolymphatic hydrops (Meniére's Disease and Delayed Vertigo). Be aware of a possible
ophthalmological origin (vergence insufficiency and/or refraction problem).

At this time, it does not appear that COVID-19 infection causes specific vestibular pathologies.

Telemedicine procedures are medical procedures performed from a distance, through a device
using information and communication technologies (article L. 6313-1 of the Public Health Code).
The quality of the communication between the patient and the physician is crucial, as well as the
protection and security of personal data. The platforms offering the most complete services are:
Doctolib, AvecMonDoc, Clickdoc, eConsult Sara (Auvergne-Rhdne-Alpes region), Livi,
MaQuestionMedicale.frOrdoclic, or TokTokDoc. As a reminder, throughout the coronavirus
pandemic, it was not necessary for a patient to go through their attending physician and to have
had a face-to-face consultation in the 12 months preceding the TC. These TC platforms are
secured and approved for hosting healthcare data. The TC is invoiced by the physician; the
reimbursement is the same as for a traditional consultation (
https://www.ameli.fr/assure/remboursements/rembourse/telemedecine/teleconsultation ).

In order to enable TC, the patient must first be contacted beforehand through text message, email,
or phone call to provide the necessary instructions so that they have a good understanding of how
their smartphone (or their caregiver's) should be used; the proper functioning of the patient's and
the physician's webcam should be ensured in case the patient is not used to handling connected
devices; The patient must be accompanied by a caregiver during the TC to avoid any accident
during the diagnostic manoeuvres for BPPV and assessment of postural stability (for static and
dynamic balance). The patient should choose a quiet room with sufficient but not excessive lighting
(good quality video image), that is private (conforming to the confidentiality terms of exchanging
personal information), and with a large enough bed for examination. A short high-quality video
recording will be able to provide the physician consulting via TC essential clinical information to
make the diagnosis. For example, video sequences in the event of suspected BPVC will
stereotypically show children that are unbalanced, putting their head into their hands while crying
and/or sitting on the floor during the attacks.

Particularly useful in a context of vertigo and/or imbalance, it will be as effective via TC as in a
traditional consultation ( Fig. 2 ). A few questions will allow the practitioner to identify the personal
background, both medical and surgical. From the beginning, the following are to be identified:



vascular risk factors (risk of stroke), a history of migraine (vestibular migraine), the psychological
context (PPPD, Meniere's disease), previous tumors (risk of cerebellar metastasis), or trauma
(labyrinthine fracture and/or concussion, BPPV). Current medication should be systematically
checked, paying particular attention to aminoglycosides (risk of bilateral vestibular areflexia) and
antiepileptics including carbamazepine or Tegretol® (risk of central cerebellar-vestibular syndrome
in the event of overdose identified by blood test). Fig. 2 Decision-making algorithm based on the
symptoms (vertigo, hearing impairment or neurological complaints) focusing on the duration,
frequency, and triggering factors of the vertigo. PICA: Postero-inferior cerebellar artery. AICA:
Antero-inferior cerebellar artery.

The patient's medical history will provide information useful for the identification of the cause.
Rotatory vertigo can correspond to a cause of PVO, while a minimal sensation of dizziness, in
contrast to a significant imbalance, pertains more to a neurological cause. Imminent feeling of
fainting/loss of consciousness supports a cardiac cause, orthostatic hypotension or vagal malaise.
Atypical vertiginous sensations such as floating or weightlessness are potentially of psychogenic
origin.

It is often difficult to accurately identify vertigo and criteria such as duration (seconds, more than 20
min, several days), frequency/recurrence, the potential trigger (positional? loud noise? coughing?
sneezing? etc.) are more pertinent [11] . As such, vertigo lasting a few seconds, triggered by
movement, especially at night, suggests a BPPV, while a sensation of vertigo/fainting occurring
electively while standing up would suggest orthostatic hypotension. More rarely, vertigo caused by
variations in pressure (coughing, sneezing) and/or loud noise favors an inner ear abnormality such
as superior canal dehiscence, enlarged vestibular aqueduct or perilymph fistula. Vertigo occurring
spontaneously and recurrently, in a context of migraines could suggest a vestibular migraine, but
attention should be given to unusual headaches with acute onset and/or prolonged duration. A
recurring vertigo associated with unilateral auditory manifestations suggests Meniere's disease, but
may also indicate a tumor of the cerebellopontine angle. A disabling vertigo lasting several days
suggests vestibular neuritis, but a stroke should be eliminated, particularly a cerebellar one. The
presence of a vertical and/or oblique diplopia, a dysarthria, phonation and/or swallowing disorders,
sensory disturbance, clumsiness of hands, a confusional component, will require emergency
neurological assessment.

In children, medical history is crucial but difficult to obtain before the age of 5 and even more
complicated when using a webcam. Therefore, talking to the parents is indispensable to identify the
circumstances in which the vertigo/balance disorders appear. Indeed, vertigo secondary to a recent
cranial trauma and associated with deterioration or fluctuation in hearing, should invoke a
concussion of the inner ear or a perilymph fistula. The history taking should also consider recent
headaches, background of fever, recent or chronic otorrhea, recent or progressive hearing loss (a
progressive hearing impairment is to be suspected in a child who begins to ask their parents to
repeat themselves). Children presenting sensorineural hearing loss, often have an associated uni-
or bilateral vestibular impairment [26] ; this can worsen during progressive flare-ups, manifesting
itself through instabilities while walking accentuated by head movements. An inner ear deformity
should be searched for in children presenting hearing impairment and episodes of vertigo, the most
frequent being an enlarged vestibular aqueduct, isolated or in association with other abnormalities.
It is also important to inquire about the age for onset of walking because a delayed posturomotor
development syndrome (onset of walking after eighteen months) can be due to complete bilateral
peripheral vestibular loss that can be mistaken for neurological impairment. The history taking
should also gather family background information such as hereditary hearing impairment,
background of migraines or existence of familial episodic ataxia. A well-conducted interview should
allow for a diagnostic, which the clinical examination will then reinforce.

The technical aspects of otoscopy, acoumetry and audiometry, which are essential for the
etiological diagnosis of vertigo patients are developed in a specific article [27] ( Fig. 2).



It will include the oculomotor examination followed by postural deviations as well as some simplified
neurological tests [28] . The practitioner should require video recordings of the eye mouvements of
the patient when looking straight ahead for 5 to 10 s, then in different gaze directions (up, down,
left, right). The patient or the caregiver should slowly swing the phone camera from left to right and
vice versa, at a distance of around 25 cm (ocular pursuit). This very simple examination allows the
practitioner to ensure the absence of Claude Bernard Horner syndrome, which, in a context of
vertigo/imbalance, signals a Wallenberg syndrome. It can also find an abnormality in eye alignment,
in particular a vertical divergence of the eyes (“skew deviation”), considered a sign of central
neurological impairment as it is very rare in peripheral otolith dysfunction [15] . This test highlight
flutter or opsoclonus (exceptional), a gaze-evoked nystagmus, or an upbeat or downbeat
nystagmus (increased and sometimes only visible in lateral gaze), which indicates central
neurological impairment. If ocular pursuit is irregular or saccadic, this could also indicate a
neurological dysfunction. Observation of horizontal-torsional spontaneous nystagmus responding to
Alexander's law (increased intensity when the eye moves in the direction of the fast phase), is in
favor of a PVO. In the absence of spontaneous nystagmus and in the event of positional vertigo, the
positional manoeuvres, performed on a bed, will allow the impaired canal to be identified.
Observation of a rotatory upbeating nystagmus during the Dix Hallpike Manoeuvre argues for a
posterior canal BPPV, while a horizontal nystagmus during lateral rotation manoeuvres of the head,
while lying down, suggests a horizontal canal BPPV.

The patient is then asked to stand up with his eyes open, in close proximity to the caregiver. If it is
possible to stand up with the eyes open, the patient is then asked to close his eyes (Romberg test),
or even to perform a Fukuda test (walking on the spot). This is particularly useful in the event of
horizontal-torsional spontaneous nystagmus to support a PVO (Box 1 and Fig. 3 ). The inability to
stand up alone with his eyes open should be considered a sign of central neurological impairment
(in particular a stroke) [13] . Some neurological tests can be checked: cerebellar dysmetria using
the finger-to-nose test and the heel-knee test, facial asymmetry at rest and during voluntarily
contractions and/or sensory facial impairment disorder (rough tactile sensations or hot/cold). Fig. 3
Decision-making algorithm based on oculomotor signs and analysis of standing position. The
analysis of spontaneous nystagmus sometimes immediately permits the identification of a central
(gaze-evoked, vertical, or torsional) or peripheral (horizontal-torsional) nystagmus. In the event of
horizontal-torsional nystagmus, a Romberg test must be performed to ensure the patient's ability to
stand upright, alone, with eyes opened (being unable to do this suggests a central nervous system
impairment), then obtain one with the eyes closed (Romberg and/or Fukuda test), to ensure a
postural deviation in the opposite direction of the horizontal-torsional nystagmus (peripheral-type
vestibular syndrome). In the absence of spontaneous nystagmus, positional manoeuvres are
performed. BPPV: Benign Paroxysmal Positional Vertigo.

At the end of this assessment, and depending on the algorithms suggested ( Fig. 2, Fig. 3), it is
often possible to know if the practitioner is dealing with a peripheral vestibular or a central
neurological impairment, and to identify most peripheral causes of vertigo (BPPV, recurring vertigo
in Meniére's disease, vestibular neuritis, etc.). In the event of posterior canal BPPV, Epley-type
therapeutic manoeuvres are indicated because are easily self-performed [29] . In any case, the
patient is recommended to remain seated, in bed, for 30 min after finishing the therapeutic
manoeuvre [30] .

This TC enables the immediate transmission of a medical and/or vestibular rehabilitation
prescription.

Certain causes that have a potentially serious prognosis should be searched for. A background of
fever and the presence of local signs ease the teleconsulting ENT specialist's etiopathogenetic
reasoning. As such, in the event of an initially “trivial” otitis complicated by the appearance of a
prolonged otorrhea, the diagnosis of labyrinthitis or cholesteatoma will be considered. If the child
also presents with headaches, a nuchal sensitivity or rigidity during active or passive movement,
vomiting, and photophobia, the diagnosis of meningitis is to be suspected. If intense vertigo is
present without any other local ENT or neurological abnormality, but associated with



gastrointestinal manifestations, the most probable diagnosis is vestibular neuritis, which may be
mistaken with gastroenteritis. The observation of instability, always on the same side, when walking
and nystagmus is essential for the diagnosis of vestibular neuritis.

Finally, visual impairment is an increasing cause of dizziness/instability and/or headache with the
ever-growing popularity of all types of recreational activities based on small video screens (e.g.,
video games, mobile phones, TV... It is necessary to search for refractive disorders (myopia,
hyperopia and astigmatism) and/or vergence dysfunction [31] , [32] .

There are at least three kinds. First of all, there is the difficulty to make a reliable video recording of
the patient's eyes in complete darkness (videonystagmography), which is essential in revealing a
spontaneous nystagmus of PVO. The recently developed device in the United States is very simple
and adequate for this purpose. It consists in a plastic holder— https://www.dizzydoctor.com/that
allows attaching a smartphone to ensure a significant reduction of the luminosity, similarly to a
videonystagmoscope system. Although the visual suppression may still be insufficient to assure
careful observation of spontaneous nystagmus, this system is sensible enough to detect specific
nystagmus, especially in case of BPPV. However, it is hoped that the iOS or Android smartphone
cameras will soon benefit from infra-red recording devices to enable filming in complete darkness.
In a known patient, loaning adapted videonystagmography glasses has proved its value in
observing nystagmus during a vertigo episode [33] . Secondly, there is the difficulty in performing a
Halmagyi test that requires the observation of catch-up ocular saccades (favoring a PVO) during
quick and especially unpredictable movements of the patient's head [34] . It will be noted that it is
sometimes possible to observe catch-up saccades on one side during repeated horizontal
movements of the head [28] . Last but not least, there is the necessity of secure and high-capacity
transfer to ensure the reception of video data while guaranteeing the confidentiality and protection
of patient data. In any case, the vestibular and clinical acquired data can and should be stored only
on a server located in Europe with the Healthcare Data Hosting (HDS: Hébergement des Données
de Santé) accreditation from the Health Ministry and in accordance with the European regulation
(EU 2016/679) on the Protection of Personal Data (GDPR).

The current SARS-CoV-2 pandemic has led to an increasing demand in otoneurologic consultations
by telemedicine. Facing a vertiginous patient in emergency, TC is sometimes sufficient but has
limitations regarding clinical examination, and, in a number of cases, cannot currently fully replace a
face-to-face consultation. Algorithms are proposed to help for correct decision making.
Undoubtedly, TC is adapted to carry out follow-up consultation for selected vertiginous patients
previously assessed face-to-face.

The authors declare that they have no competing interest.
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