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OTOLOGY SECTION

Recurring benign paroxysmal positional vertigo after
successful canalith repositioning manoeuvers

Le recidive della vertigine parossistica posizionale benigna dopo il successo

della terapia con manovre di riposizionamento otolitico

Augusto Pietro Casani, Mauro Gufoni
Department of Medlicine and Surgery, ENT Section, Pisa University Hospital, Pisa, Italy

SUMMARY

Benign baroxysmal positional vertigo (BPPV) represents the most common peripheral
vestibular dysfunction encountered in clinical practice. Although canalith repositioning
procedures (CRPs) are a relatively successful treatment for BPPV, many patients suffer
from recurrences. Several studies have demonstrated that various pathological conditions
(diabetes, hypertension, endolymphatic hydrops, low vitamin D levels) as well as delayed
BPPV treatment using CRP, multiple canal involvement may be associated with recurrence
of BPPV. We evaluated the history of 1,428 patients (558 males and 870 females, age range
10-92 years) suffering from BPPV. Of 1,428 cases, 820 (77%) did not relapse in the fol-
lowing 20 years. Mean age and gender did not differ significantly between groups with
and without recurrence. Regarding risk factors for BPPV recurrence, age, female gender,
migraine, hypertension, diabetes mellitus, hyperlipidaemia, osteoporosis, vascular diseases,
and vitamin D deficiency may be associated with recurrent BPPV and should be kept in
mind. Osteoporosis, vitamin D deficiency as well as thyroid dysfunction should be evalu-
ated in postmenopausal women. Treatment of these comorbidities may help to reduce the
risk of BPPV recurrence.
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RIASSUNTO

Sono stati presi in considerazione 1.428 soggetti osservati, dal primo gennaio 1996 al 31
dicembre 2000, con diagnosi di vertigine parossistica posizionale. Scopo del lavoro era
di verificare il numero di recidive manifestatesi nei venti anni successivi al primo episo-
dio vertiginoso confermato clinicamente. A questo scopo sono state controllate cartelle
cliniche di ogni paziente. Su 1.428 casi (corrispondenti a 1.067 pazienti alcuni dei quali
avevano avuto piu di un episodio) diagnosticati quasi il 77% dei pazienti (820/1.067) non
¢ recidivato e meno del 17% dei pazienti (180/1.067) ha presentato una sola ripresa della
sintomatologia vertiginosa. Inoltre solo in 67 casi su 1.067 (poco piu del 6% dei casi) si
assiste a piu di due recidive. La vertigine parossistica posizionale da canalolitiasi é una
affezione che tende a recidivare. Le reali recidive pero sembrano meno di quelle che ci si
puo aspettare e sembra che una profilassi farmacologica sia consigliabile solo nei pazienti
con tendenza ad un numero elevato di recidive od in pazienti da valutare caso per caso.
Nella quasi totalita dei pazienti sembra preferibile alla profilassi farmacologica I’ esecuzio-
ne delle manovre al momento della recidiva.

PAROLE CHIAVE: vertigine parossistica posizionale benigna, dizziness, recidiva, fattori
di rischio

Introduction

Benign paroxysmal positional vertigo (BPPV) is the most common peripheral
vestibular dysfunction encountered in clinical practice, with a reported 1-year
prevalence of 1.6% and a lifetime prevalence of 2.4% '. BPPV is characterised by
recurrent episodes of vertigo with corresponding nystagmus, generally provoked
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by changes in head position. BPPV accounts for 25% of all
cases of vertigo that come to the attention of clinicians and
can affect all ages, although it can be underdiagnosed in the
elderly; the most affected age group is the fifth and sixth dec-
ade % Women are affected twice as often as men *. Some stud-
ies also found that patients with BPPV were at increased risk
of falls, fractures, hypertension and dementia *’. In addition,
BPPV may cause physical and psychological distress dur-
ing episodes of vertigo. Therefore, BPPV severely decreases
patients’ quality of life and impairs the performance of daily
activities ®. BPPV is thought to be the clinical expression of
otoconial particles of utricular origin migrating into the lumen
of a semicircular canal. For reasons of spatial arrangement,
the gravitational field favours dislocation in the posterior and
lateral semicircular canal >*. The possibility of migration into
the anterior canal °, which is rare and could be confused with
a posterior canalolithiasis with a non-ampullary location °,
is more difficult and still debated. In most patients suffering
from BPPYV, there is no evident cause. In some cases, BPPV
resolves spontaneously within a few weeks !! with a slow and
gradual resolution of vertigo '2. Post-traumatic causes of BP-
PV include whiplash injury, high-impact exercise and surgical
procedures *!*. Other conditions predisposing to the detach-
ment of otoconia from utricular maculae are viral, ischaemic,
or hydropic disorders involving the inner ear *>'*!%, migraine ¢
and a prolonged recumbent position '’. Other risk factors for
BPPYV include female gender, age over 60 years, osteoporosis,
hypertension and non-apnoea sleep disorders 282!,
Currently, although canalith repositioning procedures (CRPs)
are a relatively successful treatment for BPPV 23, many pa-
tients suffer from repeated episodes of BPPV, with a reported
recurrence rate of approximately 50% during 10-year follow-
up . Similarly, it was reported that 10% to 18% patients
relapse during a 1-year follow-up period ?*. In addition, a re-
cent meta-analysis suggested that many risk factors related to
the recurrence of BPPV may also be risk factors for its occur-
rence ». The frequent recurrence of BPPV may cause great
inconvenience in the daily life of BPPV patients. The aim of
this paper is to evaluate the long-term tendency for recurrence
of BPPV.

Materials and methods

For short-term evaluation (weeks), patients could undergo
direct clinical follow-up, but for our purposes this is not
sufficient. Considering that our patients could directly ad-
dress our centre in cases of recurrence, we choose to ret-
rospectively examine how many times patients came to us
because for a new onset of positional vertigo.

This method does not exclude various critical issues:

1. the patient does not return to control visits;
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2. the patient goes to another healthcare facility;
3. the patient, after many years, is no longer able to return
(more serious illnesses, disability, death, etc.).
Point 1 seems very unlikely, and anyone familiar with this
type of vertigo can agree on this point.
Point 2 is possible but unlikely, since the patient has a pref-
erential access route to the facility (no waiting lists, limited
or no expense). Experience tells us that the reverse case is
much more likely, i.e. that patients return even if they do
not have a recurrence of BPPV.
Point 3 obviously cannot be excluded, but it is a bias that
is impossible to eliminate over long follow-up periods. The
case of death is not taken into consideration because the
study evaluates recurrences during life.
Finally, the repeated access retrospective study seems the
most reliable way to get an idea of long-term relapses,
which is what was adopted.
In the period from January 1996 - December 2000 we evaluat-
ed 6,104 patients (2,622 males and 3,482 females) complain-
ing of vertigo and/or dizziness. From this group of patients,
we selected 1,067 subjects affected by BPPV (558 males and
870 females) who were followed for 20 years. Clinical data
were obtained from our records. All patients found in our
clinical records were included if they fulfilled criteria for sin-
gle or multiple canal BPPV 3. In 1,119 (78.4%) cases a pos-
terior semicircular canal BPPV was found, and 309 (21.6%)
patients resulted to be affected by horizontal semicircular
canal BPPV (in 286 patients, 92.6%, ageotropic and in 34,
7.4%, apogeotropic). All patients were treated with a Se-
mont or Epley manoeuver (in case of posterior semicircular
canal BPPV) or Gufoni manoeuver followed by the Forced
Prolonged Position (in case of horizontal semicircular canal
BPPV). Patients were instructed to return to our vestibular
unit in the event of a recurrence of symptoms to control for
the presence of BPPV and to repeat the CRP.

Results

Of 1,067 patients diagnosed with BPPV, 820 (76.85%)
did not show any recurrence in the following 20 years,
180 (16.87%) patients had one relapse, 41 (3.84%) had
two relapses, 16 (1.5%) had three relapses, 4 patients 4
(0.37%) relapses, 4 (0.37%) patients five relapses, one
patient (0.09%) and six relapses. In one patient, 9 recur-
rences after the first episode were seen in the following
20 years (Fig. 1). Furthermore, we evaluated if age and
sex influenced the incidence of recurrence of BPPV. Hav-
ing in mind the number of recurrences, we evaluated the
mean age of patients (Fig. 2) and the relative differences
between males and females (Fig. 3). There were no sig-
nificant differences in either case.
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Figure 1. Distribution of the number of recurrencies in 1,067 patients diag-
nosed with BPPV during 1996-2020. The majority of patients showed no more
than 2 recurrences in the 20 years following the onset of the first episode of BPPV.

Discussion

Two stages are required for the paroxysmal positional ver-

tigo to be triggered:

1. the detachment of otoliths in a quantity able to induce
positional vertigo;

2. their migration within a semicircular canal.
Each of these two moments is necessary: if the detached oto-
liths will not migrate in the semicircular canal, we can specu-
late about the existence of an abnormal macular activity lead-
ing to a disequilibrium, but not causing the positional vertigo.
Although it was revealed that more than 95% of cases can
be cured by a canalith repositioning manoeuver (CRM),
in some cases BPPV resolves spontaneously within a few
weeks ! with a slow and gradual resolution of vertigo prob-
ably due to a progressive dissolution (quickly or slowly,
depending on the state of aggregation) in the endolymph
of the dislodged otoliths 2. Consequently, the nystagmus
evoked by the positioning manoeuver tends to decrease in
intensity and the symptoms can change from a true rotatory
positional vertigo to a sense of imbalance and instability
evoked by assuming the provocative position.

Recurrent BPPV was defined as the reappearance of par-

oxysmal positional nystagmus after at least 2 weeks from

the execution of CRM: in our opinion, it is necessary to be
aware that recurrences can be of two types:

1. the detached otoliths return into the utricule (spontane-
ously or by the effect of CRM) where they may remain
for a period undergoing dissolution; on the contrary, this
material can again move to the semicircular canal. In the
latter case this is not considered as a recurrence, because
the actual symptom is caused by the same debris;

2. caused by a new detachment of otoliths.

In the first case, the recurrence occurs shortly after the first ep-

Figure 2. Mean age of the patients affected by recurrent BPPV distributed by
the number of recurrences (r: recurrences). The patients with more than 4 re-
currences showed an age > 65 years, with no statistical significance.
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Figure 3. Sex distribution based on of the number of recurrences of BPPV (r:
recurrences). Although recurrences are more frequent in women in any group,
no significant difference was found.

isode (no more than 6 to 8 weeks) given the time assumed for
reabsorption of the fragments and the recurrence occurs in the
same ear even if not in the same semicircular canal. Usually
the patient reports that the second episode is less intense than
the first. This is reasonable if we consider that resorption has
occurred in the meantime, which made the fragments “lighter”
and therefore giving less intense vertigo (Fig. 4).

The probability of fragments moving into a critical zone must
be directly proportional to the available otolithic mass: the
greater the size of the mass, the greater the probability that
a portion will move over time causing a recurrence of BPPV.
Consequently:

Q=-ko6Q
ot

the quantity Q of otolithic fragments available for migra-
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Figure 4. The recurrence of BPPV is caused by the same (large) debris return-
ing to the semicircular canal (s.c.); in this case, the positional attack of vertigo
occurs on the same side, no more than 6 to 8 weeks after the first episode (A-B).
If the same debris re-enters the semicircular canal it induces less intense symp-
toms because the mass became smaller due to its partial reabsorption (C-D).

tion varies (decreases) as a function of time and is propor-
tional, according to the constant k, to the residual mass.
Solving the differential equation:

Q=Qoe™

The quantity Q of otolithic fragments available for migration
at time t is dependent on the initial available mass Q, of free
otoliths, Q(t) is the quantity of fragments present at time t, k is
a variable that influences the resorption time and thus in prac-
tice the duration of the disease: the higher the k coefficient (the
patient moves, or exercises, or is less blocked by vertigo), the
sooner the patient becomes symptom-free (Fig. 5).

Several studies have demonstrated that various pathological
conditions (diabetes, hypertension, endolymphatic hydrops,
low vitamin D levels) as well as delayed BPPV treatment us-
ing CRM and multiple canal involvement may be associated
with the recurrence of BPPV %2°, Furthermore, the recurrence
of BPPV is more frequent in patients affected by multiple,
associated diseases **. However, the evidence reported in the
literature is conflicting. For example, some studies showed no
correlation between gender, age and recurrent BPPV !, while
other studies reported that age and gender are related to recur-
rent BPPV !*2, In our experience, we did not find a significant
increase of the recurrence of BPPV in older patients, while re-
garding sex we noticed a higher incidence in females, without
however reaching statistical significance.

BPPV tends to recur over time, but our data seem to indicate
that the chances of a recurrent episode are less frequent than
reported in the literature *>%. Less than half of patients showed
a recurrence and more than two-thirds of patients experienced
only one episode of recurrence over 20 years. In our series, on-
ly 26 of 1,067 patients (just over 2%) presented with more than
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Figure 5. The recurrence of BPPV is influenced by the dimension of the oto-
lithic mass (Q). The likelihood of recurrence is greater as the mass increases in
size, which however decreases over time based on mobilisation (spontaneous or
induced by CRM). The higher k (the variable influencing the reabsorption time)
the more the patient moves and the sooner the patient recovers.

three episodes of paroxysmal positional vertigo in 20 years. On
the other hand, there are only isolated cases of patients showing
a great tendency to suffer from recurrent BPPV: in one case 10
recurrences of vertigo were observed, and in 5 cases at least 6
episodes. These patients experienced a great decrease in qual-
ity of life, especially taking in consideration that BPPV does
not only affect the elderly, but often also during active life. Our
results are in line with a recent study in which the recurrence
rate was 22% at 5 years after initial treatment and about 70% of
recurred patients had a relapse within 1 year *.

Regarding the evaluation of risk factors for BPPV recurrence,
two recent meta-analyses indicated that age (> 65 years), fe-
male gender, migraine, hypertension, diabetes mellitus, hy-
perlipidaemia, osteoporosis and vitamin D deficiency may be
associated with recurrent BPPV 2334, Vascular damage, ischae-
mia, or atherosclerosis induced by vascular comorbidities may
cause displacement or degenerative changes of otoconia 33,
which may explain why vascular comorbidities have adverse
effects on BPPV . The pooled results of the above-mentioned
meta-analyses showed that hypertension, diabetes mellitus
and hyperlipidaemia may increase the risk of BPPV recur-
rence. Therefore, vascular comorbidities should be actively
treated to eliminate potentially vascular risk factors for BPPV
recurrence, which may help reduce the recurrence rate and
improve te prognosis. Unfortunately, there is no consensus in
the literature about the relevance of risk factors involved in the
recurrence of BPPV. For example, a large single-institution
study of recurrence in BPPV indicated female sex and history
of previous BPPV as risk factors associated with an increased
rate of recurrence, while no association with Meniere’s dis-
ease, diabetes mellitus, or traumatic aetiology was found ¥/,
Regarding vitamin D deficiency, a previous meta-analysis
demonstrated that it was an independent risk factor for BPPV



occurrence and recurrence *%; this correlation may be explained
by the fact that vitamin D deficiency may disrupt calcium me-
tabolism in the inner lymphatic fluid and bone metabolism,
leading to osteoporosis and increasing the risk of BPPV ¥. A
recent multicentric study suggested that oral nutritional sup-
plementation with vitamin D3 may prevent relapses in patients
suffering from a high number of recurrent episodes of BPPV .
Further large-scale studies are necessary to establish the role of
vitamin D supplementation in prevention of BPPV recurrence.
Migraine is reported to be a risk factor for BPPV recur-
rence *2. Migraine and BPPV are among the most frequently
encountered diseases in otoneurological clinics. It is likely that
patients with migraine have recurrent damage to the inner ear
(due to vasospasm or some other mechanism) that predisposes
them to recurrent episodes of BPPV. However, a recent meta-
analysis found no significant association between migraine
and the recurrence of BPPV, probably due to significant het-
erogeneity and the small number of included studies 3. Re-
cently, the association between hypothyroidism and BPPV
has been investigated “#. Another study demonstrated that
patients with hypothyroidism treated with hormone replace-
ment therapy have an increased risk of BPPV recurrence,
which is particularly strong for patients with Hashimoto’s thy-
roiditis and positive thyroid antibodies, suggesting an associa-
tion between autoimmunity and recurrent BPPV, and thus the
importance of investigating thyroid dysfunction *.

Conclusions

In case of recurrent BPPV, we recommend that careful medi-
cal history should be taken especially regarding cardiovascular
comorbidities (hyperlipidaemia and hypertension), as well as
the presence of diabetes mellitus. Good control of these comor-
bidities should always be maintained in these patients. In addi-
tion, osteoporosis, and vitamin D deficiency as well as thyroid
dysfunction should be evaluated especially in postmenopausal
women with recurrent episodes of BPPV “, Therefore, treat-
ment of these comorbidities may contribute to reducing the
risk of BPPV recurrence, thereby improving prognosis. On the
other hand, identification of these risk factors provides some
insight into risk evaluation for falls and contributes to help cli-
nicians counsel patients regarding the importance of follow-up
after diagnosis of BPPV. Furthermore, considering the fre-
quency of long-term recurrences, in most cases therapy with
liberating manoeuvers seems sufficient, limiting preventive
drug therapy to single selected cases. Our experience regarding
the recurrence of BPPV, despite the large number of patients,
does not provide definitive results about the role of some de-
scribed risk factors. We evaluated only limited data (age, sex)
resulting from the clinical records, thus limiting the scientific
significance of our paper, which was mainly designed as a mini

Recurring benign paroxysmal positional vertigo

review about recurring BPPV. A large prospective multicentre
study should be carried out to better evaluate risk factors that
can potentially affect the recurrence of BPPV.
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