Journal of Otology 14 (2019) 111116

Contents lists available at ScienceDirect

JOURNAL OF

OTOLOGY

Journal of Otology
cUN\GH

Chinese PLA General Hospital

journal homepage: www.journals.elsevier.com/journal-of-otology/

Probable benign paroxysmal positional vertigo, spontaneously resolved: Incidence
in medical practice, patients’ characteristics and the natural course

M.G. Alvarez-Morujo de Sande 2, R. Gonzalez-Aguado b G. Guerra-Jiménez ¢, E. Domeénech-Vadillo ¢,
H. Galera-Ruiz °, E. Figuerola-Massana 4 A. Ramos-Macias ¢, C. Morales-Angulo °, AJ. Martin-Mateos ?,
E. Dominguez-Duran ¢~

@ Hospital Universitario Puerta del Mar, Cadiz, Spain

b Hospital Universitario Marqués de Valdecilla, Santander, Spain

€ Complejo Hospitalario Universitario Insular Materno-Infantil, Las Palmas de Gran Canaria, Spain
d Hospital Universitari Joan XXIII, Tarragona, Spain

€ Hospital Infanta Luisa, Sevilla, Spain

ARTICLE INFO ABSTRACT

Article history: Background: Probable benign paroxysmal positional vertigo, spontaneously resolved (pBPPVsr), is a

Received 3 February 2019
Received in revised form
25 March 2019

Accepted 23 April 2019

Keywords:

Benign paroxysmal positional vertigo
Probable benign paroxysmal positional
vertigo, spontaneously resolved
Osteoporosis

Sulpiride

Hypertension

variant of benign paroxysmal positional vertigo (BPPV) in which there is no observable nystagmus and no
vertigo with any positional maneuver.
Objectives: To calculate the incidence pBPPVsr, compare the characteristics of the patients with pBPPVsr
and BPPV not spontaneously resolved and describe the spontaneous resolution in the natural course of
BPPV.
Methods: Multicenter prospective descriptive study. During a one-year period, all patients with sus-
pected BPPV that presented to the Neurotology Units of five participating centers were recruited. The
incidence of pBPPVsr was calculated as a percentage of the total number of patients with BPPV. The
prevalence of several variables was compared between pBPPVsr and BPPV not spontaneously resolved.
The timing of spontaneous resolution was estimated using Kaplan-Meier curves.
Results: 457 patients met the inclusion criteria. The incidence of pBPPVsr was 33.5%. It was significantly
higher in males, in patients with normal bone mass and in patients who were not taking sulpiride. A rate
of 18% of spontaneous resolution after the first month and 51% after the first year was found. This
percentage did not change in a significant way after this moment. The curves for males, patients under 50
and patients with normal blood pressure decreased significantly faster.
Conclusions: In our serie, BPPV spontaneously resolved in half of the patients with BPPV during the first
year. This seemed to occur more commonly in males and could have been hindered by sulpiride intake,
osteoporosis, advanced age and high blood pressure.
© 2019 PLA General Hospital Department of Otolaryngology Head and Neck Surgery. Production and
hosting by Elsevier (Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

dislodged from the otoconia macula beds and are trapped in a
semicircular canal (von Brevern et al., 2015). There are two different

According to a widely accepted theory, benign paroxysmal po- types of migration: canalolithiasis, where otoconia enter the canal
sitional vertigo (BPPV) is usually caused by otoconia that are through its non-ampullar end and freely move into the canal (Hall

* Corresponding author. Hospital Infanta Luisa, Calle San Jacinto 87, 41010, Sev-

et al,, 1979), or less frequently, cupulolithiasis, where otoconia
adhere to the cupula (Schuknecht, 1960). BPPV is diagnosed and
treated using canalith repositioning procedures (CRP).

illa, Spain. Although CRP are simple, BPPV-related expenses are dispro-
E-mail address: emilio.dominguez.sspa@juntadeandalucia.es (E. Dominguez- portionately high. Often, this is due to the collection of large
Duran).

amounts of diagnostic data, that in many cases do not help to make
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a conclusive diagnosis (Li et al., 2000) and also due to the use of
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non-resolutive treatments (Pérez et al., 2008). As we have observed
in clinical practice, one of the reasons why diagnostic expenses
increase is the spontaneous resolution of BPPV. This phenomenon
is a variant of BPPV, which can be difficult to differentiate from any
other cause of episodic vestibular syndrome as positional testing is
negative and, if the doctor does not suspect this, unnecessary
diagnostic tests may be ordered.

Nowadays, it is accepted that spontaneous resolution of BPPV
can occur with no treatment other than observation in 35—50% of
patients (Burton et al., 2012). The Consensus document of the
Committee for the Classification of Vestibular Disorders of the
Barany Society defines this variant of BPPV as “Probable benign
paroxysmal positional vertigo, spontaneously resolved” (pBPPVsr).
pBPPVsr is defined as recurrent attacks of positional vertigo or
positional dizziness, with a duration of less than a minute, pro-
voked by lying down or turning over in the supine position without
any observable nystagmus or vertigo during any positional ma-
neuver and this vertigo or dizziness cannot be attributed to another
disorder (von Brevern et al., 2015).

pBPPVsr is a time-consuming process with a great interference
of the patient's daily life activity (Bhattacharyya et al.,, 2017).
Therefore, it is necessary to carry out studies to calculate its inci-
dence, find out the types of patients who are most likely to expe-
rience spontaneous resolution of BPPV and determine the role of
spontaneous resolution in the natural course of BPPV.

2. Objectives

1. Calculate the incidence in medical practice of pBPPVsr as a
proportion of the total number of patients with BPPV with or
without spontaneous resolution.

2. Compare the characteristics of patients with pBPPVsr with pa-
tients whose BPPV has not spontaneously resolved.

3. Describe the natural course of BPPV when the phenomenon of
spontaneous resolution is considered.

3. Material and methods

A multicenter prospective and descriptive study was designed.
The protocol of this research study was accepted by the ethics
committee of the main participating center. All patients with sus-
pected BPPV that presented to the Neurotology Units of the five
participating centers were prospectively recruited between April
1st, 2015 and March 31st, 2016.

The procedure started with an anamnesis, which contained
items related to the development of BPPV (Table 1). After that, the
patients underwent a full neurotological exploration including
bilateral head thrust tests (Halmagyi and Curthoys, 1988). Sponta-
neous nystagmus was evaluated without Frenzel glasses and pa-
tients with spontaneous nystagmus were excluded in order to
avoid including patients who would be difficult to categorize.

Then, all patients underwent Pagnini-McClure (Pagnini et al.,
1989; McClure, 1985) and Dix-Hallpike (Dix and Hallpike, 1952)
tests and were divided into three groups depending on the symp-
toms elicited by these maneuvers. The first group consisted of pa-
tients who felt vertigo provoked by any of the maneuvers; the
second group consisted of those who did not feel vertigo in any of
the maneuvers; and the third group consisted of those who were
unable to describe if they were feeling vertigo or not. Within the
first group, only the patients who met the criteria for canalolithiasis
of the posterior canal, or canalolithisis or cupulolithiasis of the
horizontal canal (von Brevern et al., 2015) were included. Therefore,
patients lacking nystagmus during the CRP when observed without
Frenzel glasses and those showing an atypical morphology or

duration of nystagmus were excluded as they did not met these
criteria. Within the second group, only those patients who com-
plained of recurrent attacks of positional vertigo provoked by lying
down or turning over in the supine position and who met the
criteria for pBPPVsr as set out by the Barany Society (von Brevern
et al,, 2015) were included. Hence, the patients of the second
group whose main complaint was prolonged mild unsteadiness
were not included as other diagnosis was possible. All patients in
the third group were excluded from this study. Fig. 1 sketches the
selection process.

The patients in the first group, BPPV not spontaneously resolved
(BPPVnsr), were compared with those in the second group
(pBPPVsr) in three different ways. Firstly, the incidence in medical
practice of pBPPVsr was calculated as a proportion of the total
number of patients with any variant of BPPV (canalolithiasis of the
posterior canal, canalolithisis or cupulolithiasis of the horizontal
canal or probable BPPV spontaneously resolved). The average
number of days from when the appointment was requested until
the patient was seen of the participating centers was taken into
account when doing these calculations. Secondly, the percentages
of pBPPVsr over the total of patients with BPPV were compared
between the categories of the factors in Table 1 using the ? test.
Thirdly, the occurrence in time of the spontaneous resolution of
BPPV was modeled using a Kaplan-Meier plot and the influence of
the variables in Table 1 during this period was analyzed using log-
rank tests and Cox regression in order to find factors which help in
the spontaneous resolution of BPPV.

4. Results

457 patients met the criteria for inclusion in the study. The
median age was 61 and the male-to-female ratio was 149—308. The
group with BPPVnsr included 304 patients and the pBPPVsr group
included 153 patients. Therefore, in our medical practice the inci-
dence of pBPPVsr as a proportion of the total number of patients
with BPPV was 33.5%.

The incidence of pBPPVsr varied between the participating
centers in the study and it ranged from 19.5% to 60.3%. The inci-
dence rate was 25.5% in centers with a waiting list of less than one
month and this rose to 47.3% when the waiting list was longer. In
centers with a waiting list of less than one month, 2.4% of patients
presented canalithiasis or cupulolithiasis of the horizontal semi-
circular canal. This rose to 3.6% when the waiting list was longer.

Next, the patients were categorized according to the variables in
Table 1 and the incidence rate of pBPPVsr was compared between
categories. This table shows these incidence rates and the p-values
obtained in the y? test results. Three variables were found to be
statistically significant: sex, osteoporosis and sulpiride intake the
day before testing. pBPPVsr was found to occur more frequently in
males, patients with normal bone mass and in those who were not
taking sulpiride. However, when the Bonferroni correction for
multiple comparisons was applied, the only one of these found to
be statistically significant was sulpiride intake.

Finally, the Kaplan-Meier curve in Fig. 2 shows the occurrence in
time of the spontaneous resolution of BPPV. The x-axis represents
the time from the development of the first symptoms of BPPV to the
moment of CRP. This figure shows that spontaneous resolution
occurred in 4% of patients 1 week after the onset of symptoms; it
occurred in 18% of patients after 1 month; 42% after 6 months; and
51% after 1 year. From this moment, this percentage did not in-
crease significantly and after 2 years spontaneous resolution had
occurred in 60% of patients.

Table 1 shows the log-rank test p-values obtained when the
Kaplan-Meier curves for the groups, categorized according to the
variables in this table, were compared. Three variables were found
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Table 1

Variables related to the development of BPPV, incidence of pBPPVsr in each category and p-values of %2 and log-rank tests.

Variable Description

Categories pBPPVsr  y? test Log-rank
percentage p-value test p-value

Demographic variables

Sex Man or woman Man 42.3% 0.0060 0.0005
Woman  29.2%
Age Age in years 0-49 38.2% 0.1780 0.0190
>50 31.6%
Cardiovascular risk factors
Hypertension  Diagnosis after periodic screening studies in primary healthcare No 36.5% 0.1020 0.0130
Yes 29.1%
Diabetes Diagnosis after periodic screening studies in primary healthcare No 33.3% 0.8490 0.9660
Yes 34.7%
Hyperlipidemia Diagnosis after periodic screening studies in primary healthcare No 33.2% 0.8650 0.5150
Yes 34.0%
Smoking habit Active or non-active smoker Non- 33.3% 0.8270 0.6100
active
Active 34.6%
Alcohol Any alcohol intake within 24 h period prior to medical consultation No 33.7% 0.7940 0.4530
consumption Yes 32.3%
Factors related to development of BPPV
Migraine A migraine attack in the last few weeks No 34.6% 0.4160 0.6880
Yes 30.5%
Osteoporosis ~ Osteoporosis diagnosed through densitometry within the previous two years No 35.2% 0.0067 0.2080
Yes 12.1%
Traumatic brain Traumatic brain injury within a maximum of 90 days before the start of the current vertigo attack No 33.4% 0.9000 0.9000
injury Yes 32.4%
Traffic accident Sudden head deceleration or whiplash-like cervical injury within a maximum of 90 days before the start of No 33.5% 0.6140 0.3970
the current vertigo attack Yes 25.0%
Prolonged head Prolonged head extension the day before the start of the current vertigo attack No 34.9% 0.0650 0.4470
extension Yes 23.0%
BPPV characteristics
First episode  First episode of BPPV No 29.2% 0.0610 0.2160
Yes 37.6%
Previous Previous BPPV of the same semicircular canal was considered positive, provided that BPPV had been No 34.6% 0.1880 0.2720
ipsilateral treated with a repositioning maneuver and loss of nystagmus had been verified at least 90 days before the Yes 25.9%
BPPV start of the symptoms of the current vertigo attack
Sulpiride intake Sulpiride intake in the 24 h prior to the medical consultation No 36.2% 0.0007 0.1860
Yes 13.0%
Betahistine Betahistine intake in the 24 h prior to the medical consultation No 33.4% 0.9480 0.9650
intake Yes 33.8%
Ipsilateral inner ear characteristics
Head thrust test Positive ipsilateral head thrust test. In the case of pBPPVsr, if either test was positive, this was considered a No 33.8% 0.9720 0.6910
positive result Yes 34.1%
Inner ear Ipsilateral defined Méniere's disease, vestibular neuritis, sudden hearing loss or vestibular migraine were No 34.0% 0.1580 0.0640
disease considered positive Yes 18.8%

to be statistically significant: sex, age and hypertension. Sponta-
neous resolution occurred sooner in males, in patients under the
age of 50 and in those not suffering from hypertension. When the
Bonferroni correction was applied, only sex remained statistically
significant. The multivariate analysis using Cox regression found
dependence between age and hypertension.

5. Discussion

The first cases of spontaneous resolution of BPPV were reported
as a collateral finding two decades ago when the results of CRP
were still being tested. Spontaneous resolution occurred in some
patients in the control groups, who received no treatment (Blakley,
1994; Lynn et al., 1995). At that time, BPPV was even described as a
transient benign phenomenon that, as a rule, would resolve spon-
taneously in about 2—6 weeks (Zucca et al., 1998). The data from
our study rejects this idea.

The phenomenon of the spontaneous resolution of BPPV has
been linked to the fact that the endolymph, which is a low calcium
content fluid, is able to dissolve otoconia. The endolymph can
rapidly dissolve large otoconia in about 20 h under experimental
conditions; however, one can assume that, in physiological condi-
tions, the rate at which otoconia dissolve is much slower as they

may become attached or trapped in the cupula, and also due to the
presence of diffusion barriers (cupula or clots) or to the small vol-
ume of the endolymph (Zucca et al., 1998). These facts explain why
BPPV does not resolve spontaneously in most cases.

BPPV of the horizontal canal has been described as having a
higher rate of spontaneous resolution than other types of BPPV
(Moon et al., 2006; Sekine et al., 2006) because free-floating debris
in this canal would tend to float back out into the utricle as a result
of natural head movements (Parnes et al., 2003). However, in our
sample, after comparing the percentage of horizontal BPPV with
other types of BPPV across the participating centers and taking into
account the different waiting list times of these centers, no signif-
icant differences were found.

5.1. Incidence in medical practice of pBPPVsr

In our sample, incidence in medical practice of pBPPVsr as a
proportion of the total number of patients with BPPV was 33.5%.
This incidence rate varied a lot between the participating centers.
This variability can be attributed to two causes. First, the patients'
pathway through the healthcare system varied depending on the
center. In most of the centers, a medical appointment had to be
requested by the general practitioners; in one center, however, the
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Fig. 2. Kaplan-Meier curve showing the occurrence in time of the spontaneous resolution of BPPV. The duration of the current episode of BPPV is represented in the x-axis and the
percentage of patients remaining with BPPVnsr in the y-axis. Vertical segments occur when spontaneous resolution takes place and tick-marks indicate censored data produced by

patients with BPPVnsr, both detected in the moment of CRP.

pathway was simpler and the appointment could be requested
directly by the patient; and in another one the pathway was longer
because the appointment had to be requested by an otolaryngol-
ogist. Each physician in the patient's pathway could have acted to
filter out mild cases, depending on his abilities to recognize
pBPPVsr, to distinguish it from other causes of episodic vestibular
syndrome and to treat BPPV. Secondly, the waiting list time varied
between centers, ranging from three days to six weeks. Fig. 2 shows
that spontaneous resolution is more common in the first days after
the onset of symptoms and therefore a longer waiting list time will

lead to a higher incidence of pBPPVsr.

The incidence rate found must be interpreted as an approxi-
mation to the real value as sometimes the diagnosis of pBPPVsr is
not easy, even for trained neurotologists. In order to make this
diagnosis, the patient has to have suffered recurrent attacks of
positional vertigo or positional dizziness; however, some patients
with BPPV may have prolonged mild unsteadiness as well as attacks
of positional vertigo (von Brevern et al., 2015). If this unsteadiness
is more annoying than the vertigo, differential diagnosis becomes
trickier. On the other hand, CRP are not 100% sensitive in BPPVnsr



M.G. Alvarez-Morujo de Sande et al. / Journal of Otology 14 (2019) 111—116 115

patients as otoliths may move close to the canal wall, which pre-
vents the relevant endolymph shifts (Bronstein and Lempert,
2007); therefore, in these cases, patients would be incorrectly
classified as pBPPVsr.

5.2. Characteristics of patients suffering from pBPPVsr

A preliminary analysis of our data showed three significant
differences between the pBPPVsr group and the BPPVnsr group:
there were more males in the pBPPVsr group, and patients in the
pBPPVsr group had a better bone mass and a lower sulpiride intake
than those in the BPPVnsr group. When the Bonferroni correction
was applied, only sulpiride intake remained significant. Despite the
statistical significance of the differences, their magnitudes do not
seem relevant for clinical practice; thus, it was not possible to
model a pBPPVsr prototype patient using the data collected.

A higher incidence of pBPPVsr was found in males, whereas
BPPV has been described as more common in females (Bronstein
and Lempert, 2007). Two hypotheses can explain this fact. The
first one assumes that BPPV is equally common in both genders, but
that spontaneous resolution is a less common occurrence in
women, who thus have to seek medical care more often. In this
sense, other studies show that there is a similar recurrence rate of
BPPV in both genders (Pérez et al., 2012). The second hypothesis
postulates that, due to sociocultural factors, an episode of pBPPVsr
causes symptoms that are more unexpected in males, who thus
demand more medical attention.

Osteoporosis has been described as a risk factor for the devel-
opment of BPPV due to a vitamin D deficiency and higher bone
turnover rates at a systemic level, which could disturb local Ca®*
homeostasis in the inner ear (Lee et al., 2017). In our sample,
spontaneous resolution was three times more common in the
normal bone mass group. The fact that the p-value for this variable
did not reach statistical significance could be due to the fact that
there were not many patients in these categories (20 in the pBPPVsr
group and 75 in the BPPVnsr group) as a densitometry performed
within the two years prior to the medical interview was required
for patients to be included in these categories.

The lower sulpiride intake in the pBPPVsr group was attributed
to the fact that patients suffering from pBPPVsr should be asymp-
tomatic and should not feel the need to take medication.

5.3. The natural course of BPPV

The Kaplan-Meier curve shows that spontaneous resolution is
more frequent when less time has passed since the onset of the
symptoms (Fig. 2). The curve has a hyperbolic shape, thus indi-
cating that the spontaneous resolution does not significantly affect
the number of patients with BPPVnsr after one year and it does not
occur in 100% of patients after two years.

Sex Age

There are few studies about the natural course of BPPV. Imai
et al,, in a prospective study with 108 patients with BPPV, found
that the average period of time from the onset of BPPV to its
remission was 39 + 47 days for posterior canal BPPV and 16 + 19
days for horizontal canal BPPV. Vertigo lasted for more than 1
month in 36% of patients with posterior canal BPPV and in 11% of
those with horizontal canal BPPV (Imai et al, 2005). Our data
differed significantly from the data collected for this study: after 1
month, 82% of our patients remained symptomatic and this fact can
be attributed to the different inclusion criteria of these two studies:
all patients recruited by Imai et al. needed to have nystagmus in the
diagnostic maneuvers of BPPV to be included.

The data presented in Fig. 1 can be biased due to three factors:
the way in which patients are filtered, the moment when resolution
takes place and the reliability of long-term symptoms. Firstly, pa-
tients suffering from short-term BPPV with spontaneous resolution
would not have been considered seriously ill by general practi-
tioners and thus specialized medical care would not have been
requested; this fact could have underestimated the found timing of
spontaneous resolution. In fact, despite the Kaplan-Meier curve
always having a hyperbolic shape, log-rank tests showed significant
differences between the participating centers. Secondly, when the
patients were asked about the moment when resolution had taken
place, most of them were unable to remember the exact date. Some
of them had developed avoidant positional strategies and therefore
had not even realized that the symptoms had resolved. Due to these
uncertainties, the date of resolution was defined as the moment
when CRP were performed and these were negative. Thirdly, long-
term BPPV symptoms could be misinterpreted and might not really
be unresolved cases of BPPV, but rather cases of relapsing-remitting
BPPV. 5.6% of the patients said that they had suffered continuously
for over 2 years and 0.9% of the patients said that they had had
continuous symptoms for over 25 years. These cases were excluded
from the Kaplan-Meier curve to avoid this bias.

Because of these biases, we think that the real population curve
must be hyperbolic, but that its slope must be higher in its initial
segments and that its horizontal asymptote must have a lower
ordinate. Carrying out a study with members of the general pop-
ulation could solve the biases; however, this kind of study is
expensive, especially in the case of a benign condition like pBPPVsr.

Fig. 3 compares the Kaplan-Meier curves for patients catego-
rized into groups based on the variables that showed significant
differences in the log-rank tests: sex, age and hypertension. In
males, the curve has steeper slopes and a lower ordinate at the two-
year point than in females. This finding fits well with the higher
incidence rate of pBPPVsr found in males. The Cox regression found
dependence between age and hypertension. No previous references
about pBPPVsr and these variables have been reported yet. Never-
theless, if one considers the absence of spontaneous resolution and
the recurrence of BPPV to be related phenomena (they can be
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Fig. 3. Kaplan-Meier curves for the categories of variables with significant differences in log-rank test.
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confused in long-term BPPV), both age and hypertension have been
linked to a higher risk of recurrence (Rashad, 2009; Tan et al., 2017).

5.4. Advice for dealing with pBPPVsr

In the differential diagnosis of episodic vestibular syndrome,
pBPPVsr must be included in order to avoid wasting large amounts
of money collecting diagnostic data. This entity was present in all of
the Neurotology Units participating in this study, but the incidence
rate varied depending on the patients’ pathway through the
healthcare system.

Spontaneous resolution is more likely in the first days after the
onset of the symptoms and it is unlikely to occur after one year has
passed. Spontaneous resolution may also be more common in
males.

However, when dealing with pBPPVsr, one should carry out a
differential diagnosis with vestibular migraine as it can also cause
episodic positional vertigo. Unlike BPPV, episodes of positional
vertigo in vestibular migraine tend to be of shorter duration, to
recur frequently, and to occur at an earlier age, and they are often
accompanied by migraine symptoms (von Brevern et al., 2004).

6. Conclusion

Spontaneous resolution of BPPV occurs in 18% of patients during
the first month after the appearance of the first symptoms of the
disease and in 51% after the first year, but it is unusual for spon-
taneous resolution to occur after this point. Spontaneous resolution
of BPPV is more common in males and could be hindered by sul-
piride intake, osteoporosis, advanced age and high blood pressure.

Compliance with ethical standards

e This study was not funded.

e None of the author had conflict of interest in relation with the
study.

e All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or compa-
rable ethical standards.

o Informed consent was obtained from all individual participants
included in the study.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.joto.2019.04.002.
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