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ABSTRACT

Objective: Acute unilateral peripheral vestibulopathy is a common and debilitating condition with a variable functional outcome. Currently,
no consensus about treatment is available. This study aimed at developing a management algorithm based on the retrospective review of our
16-year acute unilateral peripheral vestibulopathy database and a literature review.

Methods: This study involves retrospective case series study of 197 patients presenting with acute unilateral peripheral vestibulopathy in a
secondary referral center between 2002 and 2017 with the investigation of the effect of demographics and treatment interventions on 3 out-
come parameters, being peripheral vestibular recuperation, central compensation, and symptomatic relief. A review of the current literature was
conducted.

Results: Every extra percent of initial labyrinthic predominance on caloric testing above the limit of 25% resulted in a 3%, 6%, and 2% lower
chance of achieving, respectively, complete peripheral recuperation, central compensation, and symptomatic relief. Every extra year of age
resulted in a 3% lower chance of getting completely symptom-free. Performing home exercises gave 3.65 times higher probability of reaching
symmetric peripheral vestibular function.

Conclusion: A management algorithm for acute unilateral peripheral vestibulopathy was developed with the major keys to success being the
early start, high intensity, and customization of vestibular rehabilitation therapy. Higher age and degree of initial hypofunction seem to be nega-
tive prognostic factors.

Keywords: Vestibular neuronitis, therapeutics, guideline, exercise therapy, vertigo

Introduction nystagmus toward the unaffected side, which is suppressible
by visual fixation.3#

Vestibular neuronitis, more recently known as acute unilateral

peripheral vestibulopathy (AUPV),'-8 consists of a sudden loss
or reduction of peripheral vestibular function. The etiological
agent is thought to be either inflammation of the vestibular
nerve or the labyrinth by infection with herpes zoster or her-
pes simplex virus,®* or ischemia of the labyrinth." This com-
mon condition has an incidence of 3.5/100 000° and is the
third most frequent cause of peripheral vertigo.® The clinical
image is characterized by an acute onset of sustained rota-
tory vertigo and nausea, postural imbalance with Romberg’s
sign toward the affected side, and, in accordance with the
"HINTS-plus protocol”,” a catch-up saccade on head impulse
test toward the affected side, and horizontal spontaneous
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The diagnosis of AUPV is based on clinical examination. A hypo-
function or areflexia of the peripheral vestibular apparatus is
confirmed by caloric testing, during which the ear is exposed to
warm and cold water or air. In the natural course of the disease,
clinical recovery of the AUPV syndrome usually occurs in about
1 week, initially by central vestibular compensation but later
mostly by partial or complete recovery of peripheral vestibular
function.! Some of the patients who have incomplete periph-
eral vestibular recovery will continue suffering from symptoms
of chronic vestibular insufficiency. Because of faster central
compensation than peripheral recovery, with the restoration
of symmetric neuronal activity after approximately 3 months,
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this subgroup of patients have residual minor static and major
dynamic deficits."®

In many hospitals, AUPV is treated in lots of different ways
by a variety of specialties such as Emergency Medicine,
Physical Medicine and Rehabilitation, Neurology and
Otorhinolaryngology. To our knowledge, no uniform guideline
for the management of this common and initially disabling
condition, with potentially persistent impact on daily physical
activities, is currently available in the literature.

With this study, we are aiming to establish a uniform cross-
departmental high-quality algorithm for the management of
AUPV based on a retrospective review of a 16-year database
of patients with AUPV and the current literature. We would
expect different demographic features and medical and non-
medical therapeutic interventions to have a different effect on
the outcome parameters, being peripheral recuperation, cen-
tral compensation, and symptom control, in our series.

Methods

First, a retrospective case series study of a 16-year database of
patients diagnosed with AUPV was conducted. This database
was compiled by the audiologists of the Otorhinolaryngology
department and by the physiotherapists of the Physical Medicine
and Rehabilitation department of a single secondary referral
center from January 2002 up to December 2017 by the doctors
of the ENT and Neurology departments. Data were collected by
retrospective review of medical records by the first author. The
study protocol was approved by the local ethics committee of
the hospital AZ Sint-Jan Brugge with approval number 2240.

Patient inclusion criteria were diagnosis of first episode of
AUPV, based on a score of more than 25% labyrinthic predom-
inance on caloric testing, and presentation within 14 days of
onset of symptoms. The latter to exclude second opinion and
chronic cases with a higher likelihood of developing multiple
concomitant vestibular disorders. Patients with associated
hypofunction of cranial nerves other than the vestibular nerve
were excluded, as well as patients with recurrent episodes,
patients with another definitive diagnosis after investigation,
and patients lost to follow-up. The latter group was excluded
because of the impossibility to evaluate the effect of treat-
ment on the outcome as they were only assessed once at the
time of diagnosis.

Main Points

Acute unilateral peripheral vestibulopathy is a debilitating
condition with great variation in final functional outcome.

A higher degree of initial labyrinthic paresis is a negative
prognostic factor for the restoration of symmetric peripheral
vestibular function on caloric testing, normal nystagmus pre-
ponderance on rotatory chair testing, and symptomatic relief.
Higher age at onset is a negative prognostic factor for sub-
jective symptomatic relief.

Vestibular rehabilitation by means of home exercises
increases the chance of reaching a complete normalization
of symmetric labyrinthic function.

The key elements of a successful vestibular rehabilitation are
early start, high intensity, and tailoring of exercise therapy.
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For each patient, the following data were collected from the
medical records: age, sex, timing of presentation, hospitaliza-
tion, diagnostic investigations, and applied treatment modali-
ties consisting of antiemetic drugs, corticosteroids, antiviral
agents, histamine-analogs (betahistine), vestibular suppres-
sive drugs, and vestibular rehabilitation therapy (VRT). For the
latter, a subdivision into 2 categories was made: the first being
patients receiving home exercises, based on oral instructions
and a manual that were given to patients and the second being
patients treated by physiotherapy under the guidance of a
physiotherapist as an inpatient and/or outpatient.

Three outcome parameters were scored retrospectively at
the time of the final follow-up clinic visit. The first outcome
measure was peripheral vestibular recuperation, where “com-
plete peripheral recuperation” was defined as a labyrinthic
predominance on final caloric testing of less than 25% cal-
culated according to Jongkees' formula, “partial peripheral
recuperation” as a value between the initial percentage of loss
of peripheral function and 25%, and "no peripheral recupera-
tion” as the initial percentage of loss.® Caloric testing with air
was performed by Difra instrumentation Coolstar, recorded by
Nystar | Camera IP20 running on Disoft software. The second
outcome parameter, central compensation, was scored based
on rotatory chair testing using the Difra Rotatory Chair, Nystar |
Camera IP20, and Disoft software. “Complete central compen-
sation” was defined as a nystagmus preponderance on rota-
tory chair testing of less than 30% at the final assessment.™
“Partial central compensation” was defined as an improve-
ment, but no normalization below the value of 30, of the direc-
tional preponderance. "No central compensation” was scored
if there was no improvement of the directional preponderance
in comparison to the value measured at the initial evaluation.
Central compensation was scored regardless of whether there
was any residual asymmetric vestibular function on the last
caloric testing or not. The final variable, symptomatic relief
of complaints, was divided into 3 categories based on written
report by the doctor of subjective improvement assessed by
history taking: “complete symptomatic relief” meaning that the
patient did not suffer from any residual complaints concerning
the equilibrium, “partial symptomatic relief” meaning suffering
from some residual symptoms but with clear improvement in
comparison to the initial symptomatology, and “no symptom-
atic relief” meaning no subjective improvement at all.

Statistical analyses were performed using IBM Statistical
Package for the Social Sciences Statistics version 25.
Descriptive statistics were used for demographics. Binary
logistic regression analysis was used as a univariate and mul-
tivariate model to test the effect on the 3 outcome param-
eters of each variable, on the one hand, patient characteristics
such as age, sex, and percentage of hypofunction, and on the
other hand, hospital admission and treatment modalities. To
test the independence of the variables, they were retested
with a binary logistic regression analysis in a multivariate model
including only the statistically significant variables of the anal-
ysis including all covariates.

Secondly, a literature search of Medline through PubMed
was performed using the MeSH terms “vestibular neuronitis
therapy,” "methylprednisolone,” “steroids,” “exercise therapy,”
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"pbetahistine,” and "antiviral agents” and non-MeSH terms
"acute unilateral peripheral vestibulopathy” and "vestibular
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Table 1. AUPV Patients’ Demographics

rehabilitation.” Additional articles were recruited by scanning . Percentage
the literature list of the found references. Our results were Total Po:);;atlon POf TIOt?‘I
compared to the literature. (n=197) opulation
Sex
A new management. algorithm for AUPV was created based on Male 103 523
our results and the literature.
Female 94 477
Results
Age (years)
Population Mean + SD (range) 56 + 16 (13-86)
A total of 279 patients met the criteria of first episode of Side of hvoofunction
AUPV; 32 patients presented more than 14 days after onset of yp
symptoms and hence were excluded, as well as the 50 losses ~ Left 92 46.7
to follow-up (Figure 1). This rendered a total number of 197 Right 105 53.3
patients suitable for analysis. BPPV 36 18.3
Demographics Anterior SCC 1 0.5
Demographic characteristics of the studied population are dis-
played in Table 1. There is a broad range of follow-up period, Lateral SCC ! 05
being the time between the onset of symptoms and the last ~ Posterior SCC 34 17.3
follow-up clinic visit, with an average time of about 6.5 months. N BPPV 160 81.2
An overview of the scoring of the 3 outcome parameters at the ~ Not tested 1 05
final clinic is shown in Table 1. At the time of the last visit, allbut  Day of first consultation
1 patient (98%) reached complete or partial central compensa-
tion and symptomatic relief. Twenty-seven percent of patients Mean + SD (range) 28+35(0-14)
did not have any recovery of peripheral vestibular function. Follow-up period (days)
The frequency of application of each treatment modality is Mean = SD (range) 199 + 481 (4-3761)
shown in Table 2. About half of the patients required hospital ~ Outcome at final control
admission during the initial course of the disease. Vestibular  peripheral recuperation
rehabilitation therapy and corticosteroids were the most
. . Complete 81 411
commonly used treatments, each in approximately 3 out of
5 patients. Within the group of patients receiving VRT, about  Partial 59 29.9
70% digl home exercises gnd half‘of them did.exercises under  None 53 26.9
the guidance of a physiotherapist. Thirty-eight percent of —
the hospitalized patients received physiotherapy during their ~ Missing data 4 2.0
hospital stay. The use of antiviral drugs, such as acyclovir, was ~ Central compensation
minimal (6.6%).Table25howsasub.stanltial number. of missing Complete 169 85.8
data on applied treatments, especially in the vestibular sup- -
pressive drugs group. Partial 24 12.2
None 1 0.5
Identified patients Missing data 3 1.5
with acut'e unilateral Symptomatic relief
peripheral
vestibulopathy Complete 78 39.6
(n=279) Partial 107 543
Excluded (n=32) None 1 0.5
o Present?tlon > 14 days Missing data 11 56
A atter onset AUPV, acute unilateral peripheral vestibulopathy; SD, standard deviation; BPPV,
n=247 benign paroxysmal positional vertigo; SCC, semi-circular canal.

. Excluded (n=50)
No follow-up data

Y

Analysable patients
(n=197)

Figure 1. Flow diagram of patient selection.
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Outcome Parameters

Initial Peripheral Vestibular Hypofunction: Investigation on
the effect of different patient characteristics and treatment
variables on the 3 outcome measures is given in Table 3. A
significant relationship between the percentage of periph-
eral vestibular hypofunction on caloric testing at initial pre-
sentation and the 3 outcome parameters is shown. Every
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Table 2. Therapeutic Interventions for AUPV

Yes,n (% of  No,n (% of  Missing Datayn Mean Time After Onset Mean Duration (Days)
Total) Total) (% of Total) (Days) + SD (Range) + SD (Range)

Hospitalization 95 (48.2) 101 (51.3) 1(0.5) 1.4 +23(0-12) 5.9+ 4.6 (2-39)
Antiemetics 103 (52.3) 59 (29.9) 35 (17.8) 11+ 1.4 (0-6) 3.2 +4 (1-20)
Corticosteroids 121 (61.4) 75 (38.1) 1(0.5) 5.4 +27.8 (0-299) 10.89 + 3.3 (3-21)
Antiviral drugs 3 (6.6) 179 (90.9) 5(2.5) 1.4 +£2.3(0-7) nd
Betahistine 74 (37.6) 122 (61.9) 1(0.5) 5.3 +13.2 (0-85) 80.3 + 89.6 (3-429)
Vestibular suppressants 31 (15.7) 117 (59.4) 49 (24.9) 0.6 +£ 0.9 (0-3) 27+22(1-7)
VRT 121 (61.4) 76 (38.6) 0 (0) 37.4 £189.1 (0-1775) 109 + 133.1 (1-739)
HE in total 84 (42.6) 109 (55.3) 4(2) 43.76 + 205 (0-1775)  2.4.5 +185.3 (31-408)
Exclusively HE 56 (28.4) nd nd
PT in total 65 (33) 132 (67) 0 (0) 56.3 + 219.1 (0-1462) 79.6 +83.4 (1-332)
Exclusively PT 37 (18.8) nd nd
PT+HE 28 (14.2) nd nd
during hospitalization 36 (18.3) 56 (28.4) 3 (1.5) nd nd

AUPV, acute unilateral peripheral vestibulopathy; SD, standard deviation; VRT, vestibular rehabilitation therapy; HE, home exercises; PT, physiotherapy; nd, no data

available.

extra percent of peripheral labyrinthic paresis on initial caloric
testing resulted in a 3%, 6%, and 2% lower chance of reach-
ing, respectively, complete peripheral recuperation, central
compensation, and symptomatic relief. This significance was
retained in a multivariate binary logistic analysis of the signifi-
cant covariates for each outcome parameter with P-values of
respectively <.001,.021, and .020 (Table 4).

Vestibular Rehabilitation Therapy: Patients undergoing
VRT had a significantly higher chance of achieving complete
peripheral recuperation (P=.003), central compensation
(P=.047), and symptomatic relief (P < .0001) when we con-
ducted univariate analyses, but these relationships were not
withheld in the multivariate analyses (P-values .72, .51, and .25,
respectively). The subgroup of VRT patients doing home exer-
cises had 3.65 times statistically significant higher probability
of obtaining complete peripheral recuperation in comparison
to patients who did not with a P-value of .044 (Table 3).

Age: Elderly are shown to have a significantly lower potential of
achieving complete symptomatic relief, as every extra year of
age accords with a 3% reduction of reaching complete resolu-
tion of symptoms (Table 3).

Corticosteroids: Administering corticosteroids appeared to
have a negative effect on symptomatic relief (Table 3), but this
relationship was not retained as independently statistically
significant in a multivariate analysis containing the other sta-
tistically significant covariates for symptomatic relief (Table 4).

Discussion

Vestibular Pathology

Benign paroxysmal positional vertigo: Like any inner ear
disease that detaches the otoliths but does not completely
destroy the semi-circular canal (SCC) function, AUPV can

cause secondary BPPV."" Testing for BPPV was performed
in all but 1 patient and showed a delayed secondary BPPV in
18.3% of AUPV patients, which is higher than the 5.2% found
by Balatsouras et al? and the 9.8% found by Mandala et al."®
Ninety-four percent of the BPPV cases involved the poste-
rior SCC and 88.9% was found on the ipsilateral side of the
AUPV. The diagnosis of BPPV was made after a mean period
of 556 days, being about 1.5 years after the onset of AUPV,
which might explain the higher prevalence in comparison to
the study of Balatsouras'? where follow-up period was lim-
ited to 12 weeks but not to the study of Mandala'® which had
a mean follow-up period of about 5 years. Furthermore, our
study was performed in a BPPV expertise center as it has pub-
lished the largest national cohort of BPPV patients.'* Our data
confirm the ipsilateral posterior SCC to be the most frequently
affected in BPPV secondary to AUPV.'®

Outcome: In the studied population, 41.1% had a normal-
ization of caloric responses at the final follow-up clinic
(Table 1), which is comparable to the 41.7% described by
Okinaka et al.'* Complete symptomatic relief at the final consul-
tation was reached in 39.6% of cases, which is somewhat less
than the 56.7% described by their group,' most likely due to a
longer mean follow-up period of 5.1 years in their study instead
of 6.5 months in our series. After 1 year, the above-mentioned
study found that half of the patients were symptom-free.
However, 26.9% of patients had no peripheral recuperation at
all, and only 0.5% of patients had no symptomatic relief. This
suggests that restoration of peripheral vestibular symmetry is
not prerequisite for symptomatic improvement and that this is
possibly attributable to central compensation.

Treatment Modalities

Symptomatic Treatment: In the literature, vestibulosuppre
ssants, for example, dimenhydrinate 4% cinnarizine,'®-?'
diazepam,?® or a combination of these drugs, are often used
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Table 4. Independency of Effect of Significant Covariates on Outcome Parameters

Complete Peripheral Recuperation Complete Central Compensation Complete Symptomatic Relief

P OR (CI) P OR (CI) P OR (CI)
Age na na .030° 0.98 (0.95-1.00)
Hypofunction, % <.0001 0.97 (0.96-0.98) 021 0.95 (0.92-0.99) .020° 0.98 (0.97-1.00)
Corticosteroids na na .085 0.53 (0.26-6.75)
Home exercises .003" 2.82 (1.43-5.57) na na

P, P-value of multivariate binary logistic regression analysis including significant covariates of Table 3; OR, odds ratio; Cl, 95% confidence interval; na, not applicable.

*Statistically significant (P < .05).

to address the initial debilitating complaints of nausea and
vomiting. Alternatively or in association with these vestibular
suppressive drugs, classical antiemetics, such as metoclo-
pramide,'® with its gastroprokinetic effect, are administered. In
our study, symptomatic treatment with antiemetics was used
in more than half of the patients. Although taking into con-
sideration about 25% of missing data, vestibular suppressive
drugs were avoided as much as possible and were used in only
16% (Table 2). Vestibular suppressants are believed to slow
down the recovery of peripheral vestibular function during
the early critical phase,?? and non-sedative drugs without side
effects that accelerate the recovery process, such as betahis-
tine, are favored instead.?®

Causative Treatment: In the literature, betahistine has been
used in the management of AUPV as it facilitates the histamin-
ergic system.8'® In our series, a daily dose of 48 mg betahistine
was prescribed in 38% of patients in an early stage of disease,
on average 5.3 days after onset of symptoms and for a mean
period of about 2.5 months (Table 2). Betahistine, a structural
analog of histamine, has been shown to strongly facilitate ves-
tibular compensation in a unilateral vestibular neurectomized
cat model by increasing the level of vigilance and improving
microcirculation and rebalancing of the vestibular nuclei com-
plex activity.23?* Betahistine blocks the H1-receptor presyn-
aptic with higher release and turnover of histamine. On the
one hand, there are effects on the peripheral vestibular sys-
tem such as a modulation of peripheral vestibular sensory cells
with a decrease in resting discharge of the ampullar receptors.
Betahistine also interferes with the postsynaptic response to
excitatory amino acid antagonists, so it has an effect through
a decrease in sensory input for the vestibular end organs. On
the other hand, there are several central mechanisms through
which betahistine acts, such as an excitatory effect on neu-
ronal activity in the cortical and subcortical structures and an
increase in histamine synthesis and release in the tuberomam-
millary nuclei of the posterior hypothalamus.?®

Since a viral cause is assumed, antiviral drugs such as valacy-
clovir have been administered in the past.* In our series, acy-
clovir was given rarely, that is in 6.6% of patients, as there is no
evidence for any added value according to the study by Strupp
in 2004.4

Our study showed no significant effect of any of the used phar-
macological treatments, being antiemetics, corticosteroids,
antiviral drugs, and betahistine on 1 of the 3 outcome param-
eters (Table 3 and 4). The study of Strupp et al* however dem-
onstrated a significant improvement in peripheral vestibular

recovery in patients receiving methylprednisolone without the
added value of valacyclovir. Corticosteroids, administered orally
or intravenously, are therefore usually part of the current treat-
ment schedules in the literature 3416-182021.26-33 The absence of
a statistically significant effect of the medical treatment in our
series is probably due to the retrospective collection of data,
the heterogeneity of the patient population, and the multi-
plicity of therapeutic interventions in each patient. Moreover,
the tapering regimen of methylprednisolone in our center was
shorter, 10 instead of 22 days with tapering of the dose every
2 instead of 3 days, and at a lower dose, starting from 64 mg od
instead of 100 mg od. This might advocate a higher dosage and
longer total duration of corticosteroid administration.

Vestibular Rehabilitation Therapy: In the literature, a variety
of VRT programs, under the guidance of a physiotherapist,® in
the hospital, at home?° or using modern technology?%2* with
different frequency, duration, intensity, and modalities of
exercises are described.318232835-39 |n oyr series, VRT programs
were started after a mean period of 37.4 days, which suggests
that in our center, doctors are apt to advise their patients to
maintain physical activity initially and afterward, at a second
clinic visit about 1 month later, to start a formal VRT pro-
gram if complaints are persisting. The beneficial effect of an
intensive rehabilitation program for acute unilateral periph-
eral vestibular lesions on the vestibulospinal compensation
was already recognized in 1998 by Strupp et al.®® The impor-
tance of an early start because of a critical or sensitive period
of adaptation and compensation has been emphasized by
many."283040-42 Only 38% of the hospitalized patients received
early physiotherapy during their hospital stay and this con-
sisted of a fixed program without differentiation based on
age, comorbidity, or the individual somatosensory or visual
vicarious strategy for vestibular compensation.?® The lack of
a statistically significant effect of VRT under physiotherapist
guidance on any of the outcome parameters (Table 4) might
be attributable to the non-customized character, modality,
and timing of the applied VRT in combination with the het-
erogeneous population in our series.

Astudy performed by Vereeck et al*® showed that patients older
than 50 years of age had a larger benefit of VRT after acous-
tic neuroma resection than their younger counterparts. Our
own results confirm that older patients have a lower chance of
achieving complete symptomatic relief (Tables 3 and 4) which
might suggest that they should be treated with a higher inten-
sity as they seem to be a subgroup with a potential poorer
prognosis.
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Limitations

Even though this retrospective case series covers an extended
period of time and a large number of patients, it has several
important limitations.

First, concerning the study population, the population itself
and the applied treatment modalities per patient are inhomo-
geneous, resulting in the relative incomparability of treatment
groups. Numerous possible confounding factors, such as pre-
existent comorbidity or the level of pre-conditional physical
activity or fitness, have not been assessed and therefore, were
not corrected in the statistical analyses.

Secondly, with regards to the study design, the retrospective
character renders a substantial amount of missing data of
20% (Figure 1), and the database of patients might have been
too limited in number. The assessment of symptomatic relief
was based on patient's reports, which is a much more sub-
jective and unreliable method than a standardized question-
naire such as the Dizziness Handicap Inventory (DHI).** The
final assessment of the 3 outcome factors was done after a
variable period of time. According to Okinaka et al.'® further
peripheral recuperation and symptomatic improvement are
still possible after a longer period than our mean follow-up
period of 6.5 months. An additional proportion of symptom-
free patients of 40% between 1 and 3 years of follow-up and
normalization of caloric responses of 30% between 6 months
and 5 to 10 years were observed in their study. The correlation
between the outcome parameters has not been investigated.
"Complete recovery” in AUPV is multifactorial and depends,
on the one hand, on the restoration of symmetric activity of
vestibular nuclei complex to compensate for the static deficits
and, on the other hand, on central nervous system compensa-
tion for the dynamic deficits by sensory substitution, through
either visual or proprioceptive, or motoric strategies."2® Other
contributing psychological factors such as anxiety and stress
were not taken into account.*!

Future studies should follow a standardized cross-departmen-
tal management protocol with uniform timing and modality
of assessment of outcome parameters to address the above-
mentioned limitations.

Management Algorithm

Anno 2020, diagnosis of AUPV (Figure 2) should be made based
on history-taking and clinical examination and should be con-
firmed by technical testing.® The main goal of clinical exami-
nation in the acute phase is to exclude central lesions? using
the "HINTS plus” protocol comprising the head impulse test,
nystagmus type, and skew deviation plus acute hearing loss
as a fast and accurate way to rule out stroke.” Neuroimaging
by means of MRI should be performed to exclude acute cer-
ebellar or brain stem lesions in case of atypical or neurologic
clinical findings, risk factors for stroke, associated headache, or
lack of improvement within 48 hours.*® Baseline assessment
of peripheral vestibular function and symptoms should be per-
formed. Technical testing of the SCC function should be done
by caloric irrigation for the low-frequency testing of the lateral
canal function and video head impulse testing for the high-
frequency testing of all 6 canals.*® To assess mid- and high-
frequency bilateral SCC function, rotational testing should be
used. Otolith organ testing by cVEMP for the sacculus function
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and subjective visual vertical or oVEMP for utricular function
should be performed.*” Performing a differentiated vestibular
functional analysis with topical and frequency-specific test-
ing of the entire peripheral vestibular system with follow-up
over time will allow for differentiation between superior and
inferior vestibular nerve involvement and is useful for future
research purposes.“® To evaluate the evolution of the subjec-
tive symptoms and functionality over time, a numeric and vali-
dated scale, such as the DHI developed by Jacobson,** can be
conducted.

The suggested treatment algorithm (Figure 3) is based on the
3 pillars of current AUPV treatment: first, a symptomatic treat-
ment by means of antiemetics; secondly, a causative treat-
ment with corticosteroids and betahistine; and thirdly, VRT.®

Hospital admission with intravenous fluids and drug adminis-
tration is warranted in patients with severe nausea and vomit-
ing impairing oral intake. Bed rest and vestibular suppressing
drugs are contra-indicated due to their known negative effect
on peripheral recuperation.??

Corticosteroids should be started as soon as possible.* There
is no consensus in the literature about the dosage and dura-
tion of the corticosteroid course. From our own experience and
review of the literature, regimens starting at a higher equiva-
lent dose of more than 100 mg or 1 mg/kg of methylpredniso-
lone for 7-22 days seem to be more likely to have a significant
effect*?7-298" in comparison to lower dosed and shorter regi-
mens.'8202" The benefits should be weighed against possible
adverse effects of corticosteroid use, such as gastric ulcer
with bleeding, dyspepsia, mood swings, and hyperglycemia.
Based on this information, we would suggest a 12-day taper-
ing scheme starting at a dose of 1.5 mg/kg methylpredniso-
lone od for 3 days, followed by 1 mg/kg for 3 days, 0.5 mg/kg
for 3 days, and 0.25 mg/kg for 3 days. Regarding the studies
by Thigilet*® and Redon,® we would suggest starting betahis-
tine 24 mg bd as soon as possible for a minimal duration of
3 months.

Every patient should be extensively informed about the patho-
physiology and the expected natural course of the disease to
reduce stress and anxiety as they are contributing factors.*' The
importance of early resumption of physical activities should be
emphasized. Evaluation by a physiotherapist should be con-
ducted as soon as possible, and no time should be lost to start
VRT taking into account the sensitive period.*' The known keys
to successful rehabilitation are early start and high intensity of
training.®® During the physiotherapeutic assessment, a num-
ber of factors that could negatively affect a patient’s outcome
should be assessed. These factors are higher age, as shown
by our own results and others,*® comorbidities affecting bal-
ance, psychological factors such as stress and anxiety,*' and
lower level of pre-existent physical activities and fitness. A
sensory organization test (SOT) should be performed to assess
the somatosensory, visual, and vestibular components of the
deficit and compensation strategies.*® Based on these param-
eters, a tailored set of home exercises and VRT under the
guidance of a physiotherapist should be given. Home exer-
cises should be explained, demonstrated, written down, and
have, according to our results, a positive effect on the recu-
peration of peripheral vestibular function. During each control
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Patient with acute rotatory vertigo

v

e History

Initial assessment

e Clinical examination (HINTS +)

Typical for AUPV

AND no vascular risk factors
AND no headache/neurological signs

Atypical for AUPV

OR vascular risk factors
OR headache/neurological signs
OR > 48h

A

v

Baseline assessment + technical
investigations

MRI + Neurology referral

* DHI

* Caloric testine
e VHIT
*cVEMP

* Subjective visual vertical/oOVEMR

* Rotatory chair testing

A4

Acute unilateral peripheral
vestibulopathy

v

AUPY treatment algorithm (Figure 3)

Other peripheral

X Treatment
vestibular pathology

Figure 2. Diagnostic algorithm for acute unilateral peripheral vestibulopathy. DHI, dizziness handicap inventory; HINTS+, head impulse test,
nystagmus type and skew deviation plus acute hearing loss protocol; vHIT, video head impulse testing; cVEMP, cervical vestibular evoked

myogenic potentials; MRI, magnetic resonance imaging.

visit, the physiotherapist should assess the residual functional
deficits and changes in compensation strategy by taking a his-
tory including conducting a DHI, assessing the residual spon-
taneous nystagmus, and if necessary, performing a SOT. The
physiotherapeutic treatment should consist of tailored train-
ing of both the high and low frequencies in all planes based
on the residual deficit and the compensation strategy.?®%' New
technologies such as virtual reality,’" web-based training pro-
grams,®* and Nintendo Wii Balance Board?® can be considered
as possible tools. At least 5 physiotherapy sessions over a
period of 2 weeks' time should be followed according to the

study of Rossi-lzquierdo et al.®® but based on our personal
experience, we would suggest exercises to be performed for at
least 1 month'®¥ and at a minimal frequency of 3 times a week.
Patients with a poor functional and prognostic status should
be distinguished from patients with a high functional and prog-
nostic status. Our study suggests that a higher degree of initial
peripheral vestibular paresis and higher age are important poor
prognostic factors and they should be taken into account in
the set-up of the VRT scheme. The first group should have a
high-intensity VRT scheme with frequent visits to the physio-
therapist with a suggested frequency of 3 times a week. The
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latter group can have a lower intensity VRT scheme with less
frequent visits, for example, once a week. In each group, the
exercises should be as challenging as possible to maximally
stimulate the peripheral vestibular system, being vigilant not
to create more stress or anxiety.

A follow-up visit in 3 months’ time with a re-evaluation of
residual functional deficit by history-taking including DHI of
peripheral vestibular function by caloric testing and SOT and
of central compensation by rotatory chair testing should be

B-ENT 2022; 18(3): 190-200

planned. Benign paroxysmal positional vertigo testing and, if
necessary, treatment, should routinely be done during follow-
up visits as we found an 18.3% incidence of post-vestibular
neuronitis BPPV.

This management algorithm is a result of our own study and a
literature study. More randomized controlled trials are needed
to identify prognostic predictors and thereby making thera-
peutic differentiation possible with the development of more
tailored VRT schedules.

Acute unilateral peripheral
vestibulopathy

/

Debilitating nausea and vomiting
1

\

Oral intake possible
|

Avoid

*Bed rest
* Vestibulosuppressants

.

Hospital admission

oIV fluids
¢ IV antiemetics

Discharge

|

Outpatient

¢ Oral antiemetics
¢ Oral corticosteroids

¢ IV corticosteroids

* Betahistine

* Stimulation of physical activity
¢ PT evaluation + VRT < 48hs

¢ Betahistine
¢ Stimulation of physical activity
*HE
¢ PT evaluation + VRT < 48hs
|

*Agze>50

¢ Comorbidity

Negative factors

¢ Peripheral hypofunction >75%
o Stress + anxiety

® Poor pre-existent physical
condition and activity

/

Poor functionality + prognosis

}

HE + intensive PT scheme

l

\

High functionality + prognosis

}

HE + less intensive PT scheme

|

Follow-up visit 3 months

/

Residual functional deficits t

No functional deficits

!

Continue tailored HE + PT

|

Discharge

Figure 3. Treatment algorithm for acute unilateral peripheral vestibulopathy. HE, home exercises; PT, physiotherapy; VRT, vestibular

rehabilitation therapy.

I 198



B-ENT 2022: 18(3): 190-200

Conclusion

The results from the review of our 16-year database showed no
effect of any of the investigated pharmacological treatments
of AUPV on peripheral recuperation, central compensation, or
symptomatic relief. Regarding vestibular rehabilitation thera-
pies, a beneficial effect of home exercises on central compen-
sation was observed. The grade of peripheral hypofunction at
the time of presentation is the paramount determinant for
outcome, negatively affecting all 3 outcome parameters. Older
age is a negative prognostic factor for symptomatic ameliora-
tion. Hence, the elderly should be considered as a poorer prog-
nostic subgroup.

Benign paroxysmal positional vertigo testing is mandatory in
AUPV patients in each follow-up clinic bearing in mind the high
prevalence of delayed secondary BPPV.

In the proposed management algorithm for AUPV (Figures 2
and 3), differentiation is made upon the percentage of initial
labyrinthic paresis and functional factors such as age, comor-
bidity, psychological factors, and pre-existent physical activity
and fitness. The algorithm could serve as a template for future
prospective studies. Keynote in VRT is an early start, high
intensity, and customization of the exercises.
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