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Introduction

Benign paroxysmal positional vertigo (BPPV) is 
the most commonly encountered vestibular disorder 
in the neurotology clinic, with a lifetime prevalence 
of 1.3 to 2.4%.1,2 It can be defined as transient 
vertigo induced by a rapid change in head position, 
associated with a characteristic paroxysmal posi
tional nystagmus. The nystagmus may be torsional, 
vertical, or horizontal and is characterized by the 
following specific findings: latency of onset; being 
of paroxysmal type (its intensity increases pro
gressively and then decreases to disappear within 
several seconds); transience (limited duration); 
reversal of nystagmus on sitting; fatigability 
(disappearance with repeated testing).3

Research has shown that BPPV is caused by 
vestibular lithiasis, from otoliths originating from 
a degenerating utricular macula. Otoliths attached 
to a cupula (cupulolithiasis) or, more commonly, 
free-floating otoliths (canalolithiasis) within the 
semicircular canals (SCC), may provoke an ab
normal deflection to the cupula, inducing vertigo 
and nystagmus in the plane of the involved semi
circular canal.3 Most cases of BPPV involve the 
posterior SCC; however, various reports indicate 
that BPPV of the horizontal SCC also occurs at a 
rate ranging from 5% to 30%.4 More rarely, 
involvement of the superior SCC may be observed.5 

Multiple canal involvement also occurs, but 
represents only a small fraction of cases of BPPV.4

The advent of canalith repositioning procedures 
(CRPs) signaled a new era for the management of 
this disorder, resulting in the successful treatment 
of BPPV.6 Excellent results have been obtained in 
most of the reported series of patients with BPPV 
treated by maneuvers. However, numerous patients 
either do not respond to therapy and require 
repeated maneuvers in multiple sessions, or who 
respond initially, but develop rapid recurrence of 
their symptoms. Various prognostic factors that 
may be associated with the difficult-to-treat cases 
have been studied.7 Among these, the duration 
of  the disease has provided doubtful results. The 
aim of this study was to evaluate the prognostic 
significance of the duration of BPPV in the suc
cessful treatment of BPPV and its relation to the 
rate of recurrence.

Materials and methods

This was a retrospective study of all patients 
diagnosed with idiopathic BPPV during 3 con
secutive years in our department (from 2010 to 
2012). To obtain a homogeneous group, we 
included only patients with idiopathic BPPV of the 
posterior SCC. Accordingly, we excluded cases 
with: 1) BPPV of the horizontal or superior canal, 
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Rotation of head and body until facing downwards 
180 degrees from supine position (instead of 
135 degrees), to allow for intersubject anatomic 
variations of the semicircular canals. 2. Applying 
post-Epley postural restrictions for 48 hours.

Repeat treatment was performed 2-3 days after 
the initial treatment, in case of failure or incomplete 
remission of symptoms. Finally, in cases of failure 
of the Epley CRP, the Semont maneuver was 
performed. If symptoms recurred, the maneuvers 
were repeated according to the same plan. 
Assessment of treatment success included both the 
patient’s report of relief from vertigo and a negative 
Dix-Hallpike test for at least 1 month. According to 
our protocol, all patients were re-examined at 
weekly intervals during the first month after initial 
treatment, and then at 3-month intervals during the 
first year. Additional long-term follow-up included 
annual visits. Recurrent vertigo was defined as 
complete initial response to repositioning followed 
by a later return of symptoms.

Patients’ clinical records were reviewed and the 
following data were recorded: age, sex, elapsed 
time from onset of disease, and affected side (left 
vs. right). The severity of the vertiginous symptoms 
was evaluated according to the following scale:12 
(1) slight vertigo in the provoking position without 
autonomous symptoms; (2) severe vertigo with 
nausea; (3) severe vertigo with severe nausea, 
vomiting, or hypotension. The study protocol was 
reviewed and approved by the local Institutional 
Review Board. All patients underwent a detailed 
otolaryngologic, audiological, and neurologic 
evaluation, including audiometry, measurements 
of  acoustic immittance and, occasionally, audi
tory  brainstem responses and electro- or video-
nystagmography. Follow-up data were available 
for most patients for at least 1 year.

Statistical analysis

Statistical analysis of the data was performed using 
the Statistical Package for the Social Sciences 
(SPSS), version 17.0 (SPSS, Inc., Chicago, IL). 
Continuous variables were expressed as mean ± 
standard deviation, and categorical variables were 
expressed as frequencies and percentages. The chi-
square test was used to evaluate any potential 
association between categorical variables. The sig
nificance of any between-group difference was 
evaluated using a t-test for independent samples. 
Odds ratios with 95% confidence intervals (CIs) 

or with multiple canal involvement; 2) secondary 
BPPV caused by vestibular neuritis, Meniere’s 
disease, head and neck trauma, or other causes; 
3) central nystagmographic findings or imaging 
studies indicative of involvement of the central 
nervous system. In particular, diagnosis of patients 
with Menière’s disease was based on the guidelines 
of the American Academy of Otolaryngology-Head 
and Neck Surgery, although several had already 
undergone disease-specific tests, such as the 
glycerol test and electrocochleography. Diagnosis 
of vestibular neuritis was obtained if the following 
criteria were fulfilled: history of a single attack of 
sudden spontaneous vertigo, lasting for at least 
24 hours and slowly decreasing over days; con
comitant horizontal unidirectional spontaneous 
nystagmus; unilateral canal paresis on caloric 
testing; absence of relevant auditory symptoms or 
findings; no additional neurological signs or 
symptoms, and normal brain imaging. Finally, 
other causes of secondary BPPV, such as head and 
neck trauma or prolonged bed rest due to unrelated 
causes, were excluded according to each patient’s 
history. Various disorders in saccadic, optokinetic, 
and smooth pursuit tests; findings of central 
spontaneous, positional, or gaze-evoked nystagmus; 
and absence of vestibular suppression during the 
gaze test and the caloric test were considered 
common abnormal nystagmographic findings indi
cative of central pathology.

Patients were divided into two groups, according 
to the duration of their symptoms: a group with 
acute pathology caused by recent onset of the 
disease (within 4 weeks) and a group with chronic 
pathology caused by more remote onset of 
symptoms. A threshold of 4 weeks was accepted 
because this is the standard period of close 
observation for possible spontaneous remission of 
symptoms from the disease accepted by most 
authors.8-10 The duration of symptoms was defined 
as the time period during which patients reported 
constant or intermittent episodes of position-
induced vertigo.

Posterior (or superior) SCC BPPV was diagnosed 
with the use of the Dix-Hallpike maneuver, while 
the supine roll test was used to diagnose horizontal 
canal BPPV.11 Patients with posterior SCC BPPV, 
who were selected for the present study, were 
treated with the modified Epley CRP. Modifica
tions of the original Epley CRP consisted of: 
1.  Performing an exaggerated step 3 maneuver: 
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the modified Epley CRP in all cases, with the 
exception that the Semont maneuver was used in 
cases in which modified Epley CRP failed to relieve 
symptoms. In one case from each group who had 
failed with the Epley CRP, the Semont maneuver 
proved successful. After follow-up for at least 1 
year, only 11 (10.0%) patients with BPPV of recent 
onset presented recurrence of the disease. In 
contrast, the recurrence rate among patients with 
BPPV of remote onset was 21.5% (p < 0.05).

Discussion

The natural course of BPPV may differ in various 
patients: active periods of BPPV may resolve 
spontaneously, persist for extended periods of time 
(months or years), or recur and remit unpredictably 
for many years. BPPV appears to be a short-lived 
disease that resolves spontaneously in most patients 
within 1 month.13 However, there is a subset of 
patients with long-lasting disease that may persist 
for life without treatment.

Pathogenetic factors that predispose individuals 
to persistent BPPV are not known. Several 
hypotheses have been proposed,14 such as thinning 
and weakening of the mucopolysaccharide gelati
nous layer of the otolithic membrane, lesions of the 
utricular macula, increased endolymphatic calcium 
content, intralabyrinthine fibrosis or ossification 
involving the membranous labyrinth, and otoconia 
adherence to the membranous labyrinth. Cupulo
lithiasis is another plausible pathogenetic mecha
nism for long-lasting disease, and the combination 

were calculated to estimate treatment results. The 
adopted threshold for statistical significance was 
0.05.

Results

Two hundred and thirty-one patients with BPPV of 
the posterior SCC were observed: 132 (57.1%) 
women and 99 (42.9%) men. Patients’ mean age 
was 53.1 (± 9.9) years (range 25 to 86 years). One 
hundred and ten of them had BPPV of recent onset, 
within 4 weeks, and the remaining 121 had BPPV 
of more remote onset.

The demographic and clinical features of patients 
in the two groups are shown in Table 1 and 
are  compared statistically. Statistically significant 
differences between the two groups were found 
only in age and duration of symptoms: patients with 
BPPV of recent onset were younger. Gender, 
involved side, and severity of vertigo did not differ 
significantly between groups.

The modified Epley procedure was performed on 
all patients of both groups, and proved successful in 
104 (94.5%) patients with BPPV of recent onset 
and in 112 (92.6%) patients with BPPV of remote 
onset (Table 2). Accordingly, the rates of treatment 
success in both patient groups were almost similar, 
with an odds ratio of 1.39 (95% CI, 0.47 to 4.04; 
p = 0.54) in favor of patients with BPPV of recent 
onset. Patients with BPPV of recent onset needed 
1.7 mean therapy sessions for treatment of the 
disease, compared with 2.0 mean CRP sessions for 
patients with remote onset of BPPV. We employed 

Table 1
Demographic and clinical features of patients with BPPV of recent onset and with BPPV of remote onset

BPPV of recent onset
(N = 110)

BPPV of remote onset
(N = 121) p

Gender
	 Male
	 Female

49 (44.5%)
61 (55.5%)

50 (41.3%)
71 (58.7%)

0.62

Age (years)
	 Mean
	 Range

51.3 ± 13.3
25-86

58.2 ± 14.7
25-84 < 0.001

Mean ± SD duration of BPPV symptoms, weeks 1.9 ± 0.8 56.7 ± 63.5 < 0.001
Side of involvement
	 Right
	 Left

 
67 (60.9%)
43 (39.1%)

70 (57.9%)
51 (42.1%) 0.22

Vertigo severity
	 1
	 2
	 3

14 (12.7%)
82 (74.6%)
14 (12.7%)

18 (14.9%)
90 (74.4%)
13 (10.7%)

0.38
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during a 6-month period. Blakely8 showed 30% 
recurrence in patients, of which 10% recurred 
during the first year and the remaining 20% recurred 
18-36 months after treatment. Nunez et al.13 
reported that the annual recurrence rate after 
repositioning therapy was 15%. Del Rio & Arriaga7 
reported a recurrence rate of 22.6% in 104 patients 
during a 6- to 15-month follow-up period; however, 
BPPV recurred in only 11.4% of patients with 
idiopathic BPPV. Furthermore, Dorigueto et al.14 
found that during the period of 1 year, CRPs failed 
in 4% of patients with BPPV, and BPPV recurred 
in 26% of patients.

Factors associated with a higher recurrence rate 
include sex (females are more prone to recurrence), 
a history of three or more BPPV attacks prior to 
treatment, presence of osteopenia/osteoporosis, and 
cases of secondary BPPV.23 The causes that 
facilitate the shedding of the otoconia from the 
utricular macula may persist, such as position in 
bed or another coexistent vestibular disease. BPPV 
secondary to migraine24 and to inner ear diseases, 
such as vestibular neuritis and Meniere’s disease, is 
more prone to recurrence.25

Brandt et al.,22 in a long-term follow-up of a 
group of patients with BPPV, reported a 50% 
recurrence rate, with 80% of recurrences happening 
within the first year after treatment, irrespective of 
the liberatory maneuver applied. The authors 
observed that a history of three or more BPPV 
attacks prior to the initial CRPs indicated a higher 
risk of multiple recurrences in approximately two-
thirds of patients. Do et al.18 found a recurrence rate 
of 19.7% in an early repositioning group and 45.8% 
in a delayed repositioning group, with no significant 
difference in treatment success. Our study agrees 
with these findings, because we observed significant 
differences concerning the rates of recurrence 
between the group with early onset and the group 
with late onset of BPPV. It is not known why BPPV 
tends to recur more frequently in patients with long 
duration of the disease. However, this finding may 
reflect extensive degenerative changes in the inner 

of canalolithiasis and cupulolithiasis may account 
for cases that improve but do not completely resolve 
after CRPs.15 This may be attributed to the removal 
of loose otoconia from the canals, although it is 
difficult to remove otoconia attached to the cupula. 
However, otolith dysfunction due to relocation of 
the otoconia may also be implicated.16 Anatomical 
disorders and filling defects in the semicircular 
canals may be another factor, as evidenced by 
magnetic resonance imaging in several patients.17 
Finally, extensive and continuing utricular degene
ration may result in incomplete treatment or 
immediate recurrence of the disease.

Although it seems plausible that long-standing 
disease should be more resistant to treatment, 
probably due to increased chance of cupulolithiasis, 
extensive inner ear disease, or difficulty in readap
tation of the central nervous system,18 this hypothesis 
has not been confirmed in our study. We did not 
find any statistically significant between-group dif
ferences between patients with recent BPPV onset 
and patients with more remote onset of symptoms. 
This finding is in agreement with several previous 
reports.15,18-20 In fact, were able to successfully treat 
patients with BPPV that had lasted for many years. 
In contrast, Harvey et al.21 reported decreased rates 
of treatment success when CRPs were performed on 
patients with greater duration of symptoms prior to 
treatment. However, the time limit for long-standing 
BPPV was 1 year, compared with our study’s limit 
of 4 weeks. The only factor predisposing to per
sistent BPPV that was resistant to treatment is likely 
to be the presence of anatomical disorders and 
filling defects in the semicircular canals, which 
seems to occur quite rarely.

Despite similar treatment results between the 
two groups, we found that patients with remote 
onset of BPPV symptoms had increased rates of 
recurrence. The issue of recurrence after treatment 
for BPPV has been adequately discussed. Various 
authors have reported different BPPV recurrence 
rates after effective initial CRPs, ranging from 0%21 
to 50%.22 Harvey et al.21 demonstrated no recurrences 

Table 2
Treatment results in patients with BPPV of recent onset versus BPPV of remote onset

N Success of treatment Mean numbers of CRPs Failure rate Recurrence rate
BPPV of recent onset 110 104 (94.5%) 1.7 6 (5.5%) 11 (10.0%)
BPPV of remote onset 121 112 (92.6%) 2.0 9 (7.4%) 26 (21.5%)
p 0.54 0.01
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ear of unknown cause, and older age may contribute 
significantly to that.

Conclusion

Patients with BPPV with long disease duration 
respond as favorably to treatment with repositioning 
maneuvers as patients with recent onset of 
symptoms, but present a higher rate of recurrence. 
The older age of patients with long disease duration 
may contribute significantly to the manifestation of 
recurrence, as well.
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