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Objective: This study aims to estimate the incidence of Vestibular neuritis (VN) in

three di�erent districts in Italy, its epidemiological features, and the prevalence of

comorbidities associated with it.

Methods: An observational prospective study of 198 patients referred to ENT

departments in Siena, Grosseto, and Cuneo was carried out over a 2-year period.

Each patient underwent a complete otoneurologic examination in the first 48h

from the onset of symptoms and a brain MRI in the early stages of the disease.

The follow-up lasted for 1 year.

Results: The total VN incidence rate of the three municipalities was 48.497 (95%

CI: 48.395–48.598) and its standardized valuewas 53.564 (95%CI: 53.463–53.666).

The total VN incidence rate for the whole sample (municipality and district of the

three centers) was 18.218 (95% CI: 18.164–18.272), and its standardized value was

20.185 (95% CI: 20.129–20.241). A significant di�erence was highlighted between

patients living in the city compared to those living in the surrounding area (p <

0.000), this may be due to the ease of reaching the otoneurological referral center.

Conclusion: The total incidence rate for the three municipalities was 48.497. This

result is higher than previously reported studies.
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1. Introduction

Vestibular neuritis (VN), also known as acute unilateral peripheral vestibulopathy or
unilateral sudden vestibular loss, is one of the most impairing acute vestibular disorders and
a common cause of peripheral vertigo in adults. The etiology is thought to be viral, though
in rare cases, the cause may be labyrinthine ischemia (1). Sudden and severe vestibular
symptoms, often debilitating, require clinical attention to differentiate them from acute
vascular lesions such as cerebellar infarction (1). Although it is considered one of the most
frequent and invalidating causes of vertigo in specialized dizziness units (2, 3), the scarcity
of epidemiological data is surprising as reported by a recent review by Neuhauser et al.,
possibly due to the lack of standardized interviews/questionnaires for its diagnosis (2). The
most reliable data come from a prospective, population-based study performed in Croatia in
the years 2011 and 2012. According to that study, the annual incidence of VN ranged from
11.7 to 15.5 per 100.000 inhabitants per year with an uneven distribution throughout the
different seasons of the year (4); previously Sekitani et al. estimated a lower incidence of VN
of 3.5 per 100.000 based on population epidemiological survey by questionnaire in Japan

Frontiers inNeurology 01 frontiersin.org

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2023.1177621
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2023.1177621&domain=pdf&date_stamp=2023-05-18
mailto:francesca.vibe@gmail.com
https://doi.org/10.3389/fneur.2023.1177621
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fneur.2023.1177621/full
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Mandalà et al. 10.3389/fneur.2023.1177621

(5, 6). In specialized dizziness units, VN accounts for 3–10% of
diagnoses among referred subjects (2, 4, 7). In a British general
practice study, VN was reported to be the second most common
diagnosis after BPPV among subjects suffering from dizziness.
According to Literature, too much variability seems to exist in the
epidemiological data. The age of onset ranges usually from 30 to
60 years but existing data reported very different mean ages [61.4
(3), 52.3 (4), 44 in male patients and 46 in female patients (5, 6);
some studies reported a female predominance (3, 5) while others
reported no gender difference (4–6)]. Recurrence rates are ranging
from 2 to 11% (8–11) with pathological sequelae such as persistent
or chronic disequilibrium, benign paroxysmal positional vertigo
(BPPV) (10), and chronic anxiety (11). The present study aims to
estimate the incidence of VN in three different districts in Italy,
its epidemiological features, and the prevalence of comorbidities
associated with it.

2. Materials and methods

This prospective cohort study was performed over a 2-year
period in the areas of Siena (in 2015), Grosseto (in 2015),
and Cuneo (in 2016). Given the relatively low populations in
these cities, patients with severe vertigo are referred to a single
otoneurological unit in their district. Patients were added to
the study according to clinical and diagnostic inclusion criteria
and followed for up to 1 year from the onset of symptoms.
All the patients were seen by an experienced otoneurologist.
Most were sent to the units in the acute stage by emergency
departments, and some were sent directly to the respective
units by general practitioners. All patients underwent a complete
otoneurologic examination in the first 48 h from the onset of
symptoms [bedside eye movements examination (12), caloric
stimulation, video head impulse (VHIT), Romberg and Fukuda
test, subjective visual vertical (bucket test)] (13). Bedside eye
movements examination was performed with Frenzel goggles
and/or videonystagmography. Caloric irrigation was performed
with hot, cold, and ice water, and the asymmetry of vestibular
function was calculated using the Jongkees formula (12). The
VHIT was performed with a video system (vHIT GN Otometrics,
Denmark) on the plane of each canal. The normal gain was
>0.8 for lateral canals and >0.7 for vertical canals. Vestibular
myogenic evoked potentials (VEMPs) were not performed because
not available in all centers at the time of the study. Thus, isolated
inferior vestibular neuritis was excluded from this study. Since
the exact diagnostic criteria for vestibular neuritis were non-
standardized at the time of the study and it is still unclear
whether vestibular neuritis is a disorder of the end organ
(posterior labyrinth) or nerve (5, 14–17), a very comprehensive
diagnostic protocol with strict inclusion criteria was adopted.
Vestibular neuritis was diagnosed according to the following
major criteria: (a) acute vertigo lasting for at least 24 h; (b)
dominantly horizontal-rotatory spontaneous nystagmus beating
toward the non-affected ear with a torsional component (beating
with the pole at the 12-o’clock position directed toward the
non-affected ear); (c) pathologic HIT of VOR function toward
the affected side and in the planes of the horizontal canal, (d)
pathological caloric stimulation (paresis or paralysis) and VHIT

(gain < 0.8); (e) postural unsteadiness with Romberg toward the
affected ear; (f) normal otoscopic examination and no unilateral
hearing loss or tinnitus associated with vertigo; (g) no additional
neurologic signs and symptoms; (h) normal brain images: (MRI
in all subjects and CT scan when performed in the emergency
setting); and (i) no other vestibular or neurological disorders.
Patients with concomitant vestibular disorders, such as Ménière’s
disease, acute stage lateral semicircular canal paroxysmal positional
vertigo, postural phobic vertigo, central vestibular disorders or
bilateral vestibular hypofunction, and vestibular migraine, were
excluded from the study. If HIT was normal at first referral
and a stroke or a transient ischemic attack was suspected,
neurologic evaluation and MRI or CT scan were performed in
an emergency setting. The majority of the patients underwent a
cerebral CT scan according to the internal emergency protocol.
All patients underwent brain MRI, during the first 2 months
from the onset of symptoms, to exclude brainstem and cerebellar
lesions. Furthermore, follow-up lasted for 12 months to check for
recurrences, the onset of positional vertigo, or chronic dizziness.
The diagnostic criteria adopted fit very well the diagnosis of acute
unilateral vestibulopathy/VN defined by the Consensus document
of the committee for the International Classification of Vestibular
Disorders of the Barany Society (18). Epidemiological data were
collected and integrated between the three municipalities, similar
from a demographic and climatic point of view, and each with a
single otoneurologic unit representing the local center of reference
for vestibular disorders (Siena and Grosseto, Tuscany, Central
Italy; Cuneo, Piemonte, Northern Italy). Large areas with multiple
otoneurological referral centers might be a bias in defining the
incidence of VN beacause of a higher leakage in data collection.
This was overcome by choosing smaller municipalities and districts
with a single emergency department and direct access from the
emergency department and general practitioners (24/7 hours a day)
to the only otoneurological referral center for the area. Age at
onset, sex, and affected side have been analyzed. The following
comorbidity conditions were considered: hypertension, diabetes,
hyperlipidemia, and migraine. Migraine was diagnosed according
to the criteria of the International Headache Society (IHS)
(19, 20).

2.1. Statistical analysis

Data were analyzed through descriptive statistics (frequency,
mean, and standard deviation) to assess the variables’
characteristics. The crude and standardized incidence rates
were calculated for each area concerning the municipality alone
and with its surrounding larger district. The standardization of
the incidence rate was assessed for age, using the population
data (ISTAT) within the same patient’s range. A 95% confidence
interval was computed for each estimation. The difference
in the mean ages among the samples was verified using the
Kruskal–Wallis test since violation of normality was detected
by the Kolmogorov–Smirnov test. The two-tailed Z-test was
used to analyze the difference in the prevalence of a patient’s
comorbidities compared to that of the population. The significance
level was set at p < 0.05, and the analyses were performed
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with IBM SPSS Statistics, version 23 (IBM Corp., Armonk,
NY, USA).

3. Results

In the study period, a total of 198 patients received the diagnosis
of vestibular neuritis according to the criteria. Subjects enrolledmet
all the inclusion criteria. Of these, 68 were seen in the unit at Siena,
76 in Grosseto, and 54 in Cuneo. As shown in Table 1, 111 patients
were male and 87 were female with a total sex ratio of 1.28:1 in
favor of the men. The sex ratio showed a clear variability, ranging
from 1.06:1 in the Siena district to 1.53:1 in the Grosseto district.
The right side was involved in 104 patients and the left side in 94,
with a total ratio R/L of 1.1:1, with homogeneous levels of the ratios
among the districts. The mean age at onset was 54.13 years (SD:
16.65), ranging from a minimum of 12 years to a maximum of 87
years. Age did not show statistically significant differences among
the three districts (K-W = 0.008; p < 0.996), but the three samples
showed different patterns (Figure 1). The incidence of the VN onset
reached its maximum between the ages of 40 and 70 years. Among
the 198 subjects enrolled, 29 of them lived in Siena municipality
and 39 in its surrounding district, 46 in Grosseto municipality and
30 in its surrounding district, and 18 in Cuneo municipality and
36 in its surrounding district (Figure 2). The cumulative incidence
rate was assessed for the total sample of patients enrolled and
each district, separating the estimations for the municipalities
considered in the study (Table 2). The total incidence rate of
the three municipalities was 48.497 (95% CI: 48.395–48.598),
and its standardized value was 53.564 (95% CI: 53.463–53.666).
The municipality of Grosseto showed the highest incidence rate
(56.417; standardized: 62.070), very close to the incidence rate of
Siena (53.579; standardized: 59.616), while the lowest value was
found for the municipality of Cuneo with an incidence rate of
32.083 (standardized: 35.386). Considering all the patients living
in the districts, the incidence rates decreased in magnitude. The
total incidence rate was 18.218 (95% CI: 18.164–18.272) and
its standardized value was 20.185 (95% CI: 20.129–20.241). The
highest rate was again detected in the district of Grosseto and
was 33.856 (standardized: 37.111), whereas the district of Cuneo
showed a very low incidence rate (9.121; standardized: 10.140),
probably because of its larger population resident in the district
when compared to the districts of Siena and Grosseto. A group of
comorbidities was assessed in a subset of patients, those living in
themunicipalities of Grosseto and Cuneo. The comparison with the

population prevalence during the same period revealed that some
of these comorbidities showed a significantly different prevalence
than the population data (21–24). In the group of patients, diabetes
mellitus, with a prevalence of 15.6% (95% CI: 14.6–16.6%; p <

0.000), and migraine-possible (17.2%; 95% CI: 16.2–18.2%; p <

0.012) were statistically significantly different from the prevalence
of these comorbidities in the population (Supplementary Table 1).

4. Discussion

In our observational epidemiological study, the crude incidence
rate of VN varied from 32.083 (Cuneo municipality) to 56.417
(Grosseto municipality), with a mean value of 48.497 in the three
municipalities. This value is slightly higher than that reported
previously by other authors (2, 4–6). In our opinion, this rate
seems very realistic since we used strict diagnostic criteria, and all
dizzy patients converge on a unique referral otoneurologic unit per
district working 24/24 h. A significant difference was highlighted
between patients residing in the cities compared to those residing
in the surrounding area. In our opinion, this may be because
general practitioners in the country sometimes manage patients
with vertigo independently. In our study, the diagnosis of VN was
performed, in most patients, with a bedside vestibular examination:
spontaneous nystagmus, head impulse test (HIT), head shaking
test (HST), and mastoid vibration. The caloric preponderance and
VHIT confirmed the diagnosis. The peripheral origin of the disease
was also confirmed by the exclusion of central causes by MRI,
performed in all patients during the 2-month period from the onset
of vertigo, and by a prolonged follow-up. Indeed, no patients with
a diagnosis of VN developed symptoms or signs due to central
involvement. Only patients with horizontal or horizontal/torsional
spontaneous nystagmus were considered. Therefore, patients with
inferior VN were not included in this study since this rarer
subtype of VN is classically characterized by spontaneous torsional
downbeat nystagmus, abnormal HIT for the posterior semicircular
canal, abnormal cervical-VEMPs, normal HIT for the anterior and
horizontal semicircular canals, and normal caloric test (15–17).
According to our results, VN is 10 times less frequent than BPPV
(25), that is, every year, there is a new patient with VN for every
10 with BPPV. When comparing the incidence of VN with that
of Ménière’s disease (MD), it is well-known that, in the general
population, reliable prevalence and incidence estimates of MD are
difficult to obtain. Many years ago, we conducted a perspective
population-based survey and found that, in Siena, definite MD is

TABLE 1 Sex distribution, a�ected side distribution and their ratios in the three districts and in the whole sample of patients.

Patients (n) Gender∗ M/F ratio A�ected side∗∗ R/L ratio

M F R L

Siena 68 35 33 1.06:1 37 31 1.19:1

Grosseto 76 46 30 1.53:1 40 36 1.11:1

Cuneo 54 30 24 1.25:1 27 27 1.00:1

Total 198 111 87 1.28:1 104 94 1.11:1

∗M, male; F, female.
∗∗R, right; L, left.
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FIGURE 1

Comparison of age distributions of patients with vestibular neuritis.

rare, with an incidence rate of 5.6 per 100,000 inhabitants per year
(26). That study was accurate, and we believe that “true” MD is a
rare condition and our value is not far from reality. If so, every
year, there is a new patient with MD for every 10 patients with VN.
Interestingly, the incidence of VN is similar to that of Bell’s palsy,
another idiopathic disease probably viral in origin, reinforcing the
common causal hypothesis. Indeed, the cumulative incidence of
Bell’s palsy was 53.3/100,000/year (27). The high incidence of VN
documented in our study may be explained in part also with the
possible overlap with the diagnosis of vestibular migraine, despite
that no patients met the diagnostic criteria for definite VM in the
1-year follow-up. The mean age at the onset of VN was 54.13
years, similar to that in Croatian patients. VN is rare but possible
in young people: five patients were teenagers and the youngest
was 13 years old. In fact, VN mainly affects adults over 40 years

of age, with more than 40% of patients between 40 and 70 years.
There was no significant difference between these three decades,
and the incidence of the disease does not seem to increase with
age. A slight prevalence of the male population was detected in
all three cities (111 male patients vs. 87 female patients) that is in
accordance with a previously demonstrated study by Adamec et al.
and Sekitani et al. (4, 6). This is in contrast to the general behavior
of vestibular disorders in adults (BPPV, vestibular migraine, and
Meniere’s disease). Indeed, the prevalence and incidence rates of
vestibular disorders are consistently higher in women than in
men (2). There was no statistically significant difference in the
site of the lesion with a right/left ratio of 1.11:1. Comorbidities,
such as hypertension in 26.6% of patients or diabetes in 15.6%,
could suggest shared potential risk factors of vascular origin.
On the other hand, the lowest rates of VN in older people >
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FIGURE 2

Flow chart of screened patients for each center.

TABLE 2 Crude incidence rates, standardized incidence rates (by age) and their 95% confidence interval.

Patients Inhabitants Crude incidence rate (95% CI) Standardized incidence rate (95% CI)

Siena (district) 68 270,285 25.159 (25.055–25.262) 27.912 (27.806–28.019)

Siena (municipality) 29 54,126 53.579 (53.397–53.760) 59.616 (59.437–59.794)

Grosseto (district) 76 224,481 33.856 (33.749–33.962) 37.111 (37.003–37.220)

Grosseto (municipality) 46 81,536 56.417 (56.273–56.560) 62.070 (61.930–62.210)

Cuneo (district) 54 592,060 9.121 (9.044–9.197) 10.140 (10.060–10.221)

Cuneo (municipality) 18 56,104 32.083 (31.868–32.299) 35.386 (35.165–35.607)

Total (all patients) 198 1,086,826 18.218 (18.164–18.272) 20.185 (20.129–20.241)

Total (municipalities) 93 191,766 48.497 (48.395–48.598) 53.564 (53.463–53.666)

70 years, when cardiovascular disorders are preponderant, seem
to limit this hypothesis. Correlations between VN and migraine
(14.1% ICHD-3 defined, 17.2% possible) are possible since the
two clinical manifestations share common complaints such as
visual vertigo and/or anxiety or phobic vertigo. The scarcity of
epidemiological data on vestibular neuritis is however remarkable
(2, 5–7). Furthermore, most experienced neurotologic centers all
over the world do not have direct access to data from emergency
departments making the incidence of VN difficult to estimate and
evaluate. Themost recent study on VN incidence (4) only evaluated
patients over 20 years of age and the population in that study only
included one center from the four emergency departments in the
area. Finally, it is well-known that it is more difficult for severely
impaired dizzy patients to reach the emergency department or
neurotological unit promptly in large cities. These limitations may
have had a bearing on the lower incidence with respect to our
results. There are other limitations to our study. First of all, the
sample size. Although the estimations were sufficiently accurate,

this does not guarantee that the results can be generalized to the
Italian population as a whole, since data were only collected in three
small territories in the northwestern and central regions of Italy.
Another limitation is related to the analysis of the comorbidities;
we assessed them as the difference in prevalence compared to that
of the population, but we did not investigate how was the burden of
the comorbidities in VN pathogenesis. Finally, since VEMPs were
not available in all centers, we excluded the diagnosis of isolated
inferior VN from the study. Despite the rarity of isolated inferior
VN, this limitation may have lowered the incidence of VN in the
present study (16).

5. Conclusions

The total VN incidence rate was 18.218/100.000/year and
its standardized value was 20.185/100.000/year. The observation
of restricted and homogeneous population areas to collect
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demographic data and a more accurate information from
emergency centers and general practioners might lead to a more
definite epidemiological observation survey, limiting the effects of
diagnostic errors or incorrect pharmacological treatments. Usually,
compensation occurs in the days after the acute onset of VN,
especially if the patient is rapidly mobilized, so a prompt diagnosis
should be made to avoid delays or late/partial recovery. A long-
term follow-up of VN patients is however recommended in order
to highlight spontaneous compensation/adaptation phenomena to
modulate the best vestibular rehabilitation options and to monitor
patients for possible recurrences.
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