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ABSTRACT
Introduction: Benign Paroxysmal Positional Vertigo is seen in all age
groups; however, its incidence increases with age. In addition to many factors
affecting its treatment, aging is also thought to have an effect on treatment.
The aim of this study is to investigate the relationship between the number of
maneuvers applied in treatment and patient’s age, gender and the affected
canal.
Materials and Method: In total 290 subjects, between 18 to 87 years were
included in the study. The positional tests were performed and the appropriate
maneuver was performed based on affected canal. Following third day the
maneuver positional tests were repeated. If the symptoms and / or nystagmus
continued, maneuver was performed again.
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Results: It was found that older adults require higher number of maneuvers
to recover (p<0.05, r= 0.33). In addition, comorbidities such as hypertension
and migraine were observed more frequently in older adults compared to the
other groups.
Conclusion: Changes and comorbidities caused by aging render treatment
process far and difficult in the elderly.
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INTRODUCTION
Benign Paroxysmal Positional Vertigo (BPPV) is a peripheral vestibular system disorder characterized by
a sudden and short-term vertigo, dizziness, nausea,
and positional nystagmus caused by the movement
and/or placement of the head relative to the affected semicircular canal. Although BPPV is benign, it
affects patients’ daily life activities and can lead to
morbidity or disability due to falls (1-3).
BPPV can be seen in all age groups, however it
has been reported that the mean age of onset is in
the fourth and fifth decades and its incidence increases with age (3, 4). Additionally, as it has been
observed, BPPV is 7 times more likely to be seen in
patients over 60 years of age than in the 18-39 age
groups (5). It has been stated that morphological
damage to otolith organs and decrease in the number of hair cells in these organs due to aging may
cause BPPV (5, 6).
In the treatment of BPPV, appropriate maneuvers are applied based on the affected semicircular
canal (2). However, while only one maneuver can be
sufficient in some BPPV cases, in others, repetitive
maneuvers may be required (7). There are many
factors affecting the effectiveness of the treatment,
among which are age, gender, affected ear and/or
canal and comorbidities (8, 9). The aim of this study
is to investigate the relationship between the number of maneuvers applied in BPPV treatment and
patient’s age, gender and the affected canal.
MATERIALS AND METHOD
The study protocol was approved by Ankara University Faculty of Medicine Non-Interventional Clinical
Research Ethics Committee (No: İ7 – 440 – 20). According to the national legislations and institutional rules and procedures, all patients are obliged to
sign an informed consent form approving analysis
of their clinical records, and publication of their
anonymous data.
After reviewing the medical records of patients
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admitted to Ankara University School of Medicine
İbn-i Sina Hospital, Otorhinolaryngology Department, Hearing, Speaking and Balance Disorders
Center between September 2018 and June 2020
with dizziness/balance disorder, patients over 18
years of age and diagnosed with BPPV were included in this study. Subjects with neurological disorders and/or with multicanal involvement BPPV were
excluded. The age, gender, affected canal, number
of maneuvers and comorbidities of BPPV subjects
were recorded.
The subjects were divided into three age-based
groups: “Group 1” consists of subjects who are 1844 years of age; “Group 2,” of subjects who are 4564 years of age, and “Group 3” consists of subjects
over 64 years of age.
Each subject was initially examined with videonystagmography (VNG) as a standard procedure.
Eye movements were recorded using VisualEyes
VNG (Chatham, IL, USA). Saccadic and smooth pursuit eye movements, optokinetic, gaze, and spontaneous nystagmus were also recorded. Analysis on
saccades was conducted for accuracy, velocity, and
latency, whereas smooth pursuit and optokinetic
tracking were analyzed for symmetry and gain.
The positional tests were performed with VNG
googles. The Dix Hallpike test was employed for diagnosis in posterior and anterior semicircular canal
BPPV, and Roll test was used in the diagnosis of lateral semicircular canal BPPV. Once the affected canal
was identified, an appropriate maneuver, chosen in
accordance with the BPPV’s pathophysiology (canalolithiasis, cupulolithiasis) and affected canal, was
performed in the same session (one maneuver per
session). Following the maneuver, the patient was
recommended to avoid sudden head movements
and to keep their head in an elevated position while
sleeping. Three days after the maneuver, the test
was repeated. In cases where symptoms and nystagmus continued, maneuver was performed again.
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STATISTICAL ANALYSIS
Data were analyzed using SPSS version 26.0. Quantitative data were described as mean ± SD (X ± SD),
and qualitative data were described in percentage
values. The normality of data was evaluated with
visual (histogram and stem-leaf plots) and analytic
(Kolmogorov–Smirnov/Shapiro–Wilk tests) methods. The differences between groups were analyzed
with Kruskall-Wallis test, and any differences were to
be found, two-way comparisons were held by Mann
Whitney U test (the comparisons were between
group 1-2, 1-3, 2-3). Additionally, the relationship
between age and maneuver count was investigated
with Pearson correlation analysis.
RESULTS
Forty-two of 332 patients diagnosed with BPPV were
excluded due to multi-canal BPPV and a total of 290
patients were included in the study. Group 1 consisted of 57 females and 20 males with mean age of
35.32 ± 7.33 years. Group 2 consisted of 95 females
and 26 males with mean age of 55.29 ± 5.49 years.
Group 3 consisted of 63 females and 31 males with
mean age of 73.08 ± 5.85 years.
In an overall assessment, the most affected canal was observed to be the right posterior canal
(38.62%), followed by the left posterior canal (29.65
%), lateral canals (21.72 %), anterior canals (10.68%),
respectively.
An evaluation of the medical history of participants provided the following data: In Group 1, 3.89%
of participants have hypertension; 5.19% have migraine, and 10.38% are afflicted by other diseases.
In Group 2 hypertension rate is 29.75%, diabetes is
21.48%, and 23.14% of the participants had other
diseases. In Group 3 the incidence of these factors
was 59.57%, 32.97%, and 24.46%, respectively.
The distribution of the average number of
maneuvers by groups is given in Table 1. Comparison of the groups provided in Table 2 reveals
that statistically, average number of maneuvers in

Group 3 is significantly higher than in Groups 1 and
2 (p<0.001).

Table 1. Average Number of Maneuvers by Groups
Maneuver

Group 1

Group 2

Group 3

Minimum

1

1

1

Maximum

5

5

9

Mean-SD

1.79 ±1.04

1.80±0.89

2.89±1.66

*SD: Standard Deviation

Table 2. Comparisons of the Average Number of Maneuvers Between Groups
Groups

p

Group 1 - Group 2

0.504

Group 1 - Group 3

0.00001*

Group 2 - Group 3

0.00003*

*p<0.05, Mann Whitney U Test

DISCUSSION
The primary purpose of the present study was to investigate whether aging affects the maneuver rehabilitation process of BPPV. Although some studies
state that the number of maneuvers required is independent of age (10, 11) the Group 3 results in this
study demonstrate that older BPPV patients need
more repetitions, and this is thought to be caused
by, for example, reduced effectiveness due to waist
and neck restrictions from orthopedic problems,
comorbidities, or not following post-treatment
movement recommendations.
The current BPPV literature suggests many reasons for requiring repeated maneuvers, the most
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common of which are comorbidities such as hypertension and diabetes (4, 9, 11, 12). In this study, the
group of older participants indicated a hypertension ratio of 59.75% and needed more maneuvers,
and this is compatible with these existing reports.
Relatedly, it has been suggested that the increased
prevalence and prolonged treatment of BPPV due
to age may be caused by separation of the otoconia from the macula or degenerative changes in the
utricle due to chronic ischemia (12, 13).
Orthopedic problems are also considered to be
a reason for the need for multiple maneuvers (14,
15). For example, Balatsouras et al., state that issues such as limited cervical motion, kyphosis, limited range of motion, or low back and neck pain can
affect the effectiveness of repositioning maneuvers
in BPPV treatment (7). Likewise, it is our experience
that orthopedic restrictions have a negative impact
on the effectiveness of maneuver treatment, and
the use of repositioning chairs in these cases can
be beneficial.
In accordance with the literature, the present
study indicates that the right posterior is the most
commonly affected canal in BPPV diagnosis, followed by the left posterior (16-18). However, there
was no significant relationship between the affected canal and the number of maneuvers required for
successful treatment.
BPPV in the elderly differs from that in younger
patients in terms of pathogenesis, diagnosis, and
treatment, and older patients also demonstrate
higher prevalence, are less responsive to treatment,
and show a greater tendency to recurrence (12, 13).
However, the number of participants in the younger
Group 2 was higher than in Group 3 in this study,
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although this inconsistency in age profile can be
attributed to the difficulty of obtaining accurate anamnesis from older patients, misdiagnosis due to
similar symptoms of comorbidities, and/or vascular
and orthopedic problems and their consequent referral to different departments.
Additionally, 74.13% of the participants in the
current study were women, and this majority finding
is consistent with previous investigations (19-21),
some of which have attributed BPPV to hormonal
fluctuations, menopause, and/or osteoporosis (22,
23). One associated limitation of this study is the
lack of specific information about osteoporosis and
the menopause, and so it is recommended that all
comorbidities are examined in greater detail in future studies.
Falls are common in the geriatric population,
particularly in those with chronic debilitating conditions such as osteoporosis or neurological limitations (24). In such cases, BPPV is an increased risk
factor for falls, and its immediate treatment is therefore crucial. Therefore, the strength of this study is
that it draws attention to the factors affecting the
BPPV rehabilitation process in geriatric individuals.
It was aimed to raise awareness that comorbidities
prolong the process and this situation increases the
risk of falling.
In conclusion, this study demonstrates that
changes and comorbidities due to aging render
maneuver treatment for BPPV more difficult in elderly populations. Nevertheless, failure to treat
BPPV can increase the risk of falls, negatively affects
quality of life, and increases the burden of healthcare costs (9, 16).
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