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Abstract Benign Paroxysmal Positional Vertigo (BPPV)
is the most common cause in patients with vertigo (Pereira
et al. in Braz J Otorhinolaryngol (Impr) 76(6):704-708,
2010; Dix and Hallpike in Ann Otol Rhinol Laryngol
6:987-1016, 1952). Posterior Semicircular Canal BPPV
(PSCBPPV) has more incidence and prevalence then Lat-
eral, and Anterior Semicircular Canal BPPV (Alghwiri
et al. in Arch Phys Med Rehabil 93:1822-1831, 2012).
Quality of life (QoL) is significantly impaired by vertigo
(Sargent et al. in Otol Neurotol 22:205-209, 2001; World
Health Organization in International classification of
functioning, disability and health, World Health Organi-
zation, Geneva, 2001). To study the effect and compare
Epley, Semont maneuvers and Brandt—Daroff Exercise on
QoL in patients with PSCBPPV. 90 individuals with uni-
lateral PSCBPPV were selected based on positive Dix—
Hallpike test. 3 groups Epley, Semont, and Brandt—Daroff
were formed and 30 individuals were selected in each
group randomly. Dix—Hallpike test and Vestibular Activi-
ties and Participation (VAP) Scale based on International
Classification of Functioning were administered before and
after Epley, Semont maneuvers, and Brandt—Daroff Exer-
cise to fulfill the aim. VAP Scale results revealed signifi-
cant difference between pre and post treatment score in all
3 groups, suggestive of positive effect on QoL in patients
with PSCBPPV. Improvements in VAP Score between 3
groups were compared and significant difference was
observed. Dix—Hallpike test results revealed that 90, 73.33,
and 50% patients improved in Epely, Semont, and Brandt—
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Daroff group respectively. Epely maneuver found to be the
best choice and then Semont and Brandt—Daroff should be
least preferred in treatment of patients with PSCBPPV.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is one of the
most common causes in patients with vertigo of vestibular
disorders [6, 11]. BPPV may be characterized by the
symptom rotating dizziness caused by sudden changes in
the position of the head, such as lying down on one or both
sides, looking right or left side [6, 18].

BPPV may be divided into 3 types based on canal
involvement Posterior, Horizontal, and Anterior Semicir-
cular Canal BPPV [1]. Out of 3 Posterior Canal BPPV
(PSCBPPV) is most common almost 80%, Lateral Canal
BPPV is about 20%, and Anterior Canal BPPV is very rare
as it is self-treated due to gravity [1]. Pathophysiology may
be explained with two currents: cupulolithiasis and canal-
lithiasis [2]. In cupulolithiasis, degenerated otoconia in the
utricle adhere to the cupula of the semicircular canal,
making it denser than the surrounding endolymph, and thus
more susceptible to the effects of gravity. The canalithiasis
theory contends that degenerated otoconia do not adhere to
the cupula, but remain floating in the endolymph of the
posterior canal [2]. In both theories, head movements cause
the fragments to move, which stimulates the cupula of
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semicircular canal inappropriately and excites the ampul-
lary nerve, resulting in vertigo.

The etiology of BPPV may involve cranial trauma,
metabolic diseases, hormone dysfunction, and other con-
ditions; in most cases, however, BPPV is idiopathic [6, 18].

The diagnosis and treatment of BPPV can significantly
improve the quality of life (QoL) in patients with BPPV
[9, 20]. Dix—Hallpike test is gold standard in diagnosing
PSCBPPV [18]. Qol can be assessed by various scales [20].

There are several approaches to treat BPPV, such as
vestibular habituation exercises, vestibular sedatives,
destructive surgeries, and repositioning maneuvers.
Maneuvers have been more widely adopted than the former
methods. Epley, Semont maneuvers and Brandt-—Daroff
Exercise are used for treatment of Posterior Canal BPPV
[6, 8, 16].

Subjects and Methods

Aim of present research was to study the effect and com-
pare Epley, Semont maneuvers and Brandt—Daroff Exer-
cise on Quality of Life in patients with PSCBPPV. Total 90
individuals were included in this study with unilateral
posterior canal BPPV based on positive Dix—Hallpike test.
3 groups Epely, Semont, and Brandt—Daroff were formed
and 30 individuals were selected randomly in each group.
Dix—Hallpike test and Vestibular Activities and Participa-
tion (VAP) Scale based on International Classification of
Functioning (ICF), Disability and Health were adminis-
tered pre and post treatment to evaluate efficacy and results
of 3 groups were compared to find which treatment pro-
vides better quality of life in patients with PSCBPPV.

Dix—Hallpike was administered using standard protocol,
M-glasses were used to reveal the nystagmus and avoid
visual fixation. In Dix—Hallpike positional test examiner
moves the patient’s head to cause movement of the endo-
lymph, thereby moving the cupula of the posterior semi-
circular canal. In this maneuver, patients were seated with
the head rotated laterally about 45° (right or left, depending
on which side is to be tested) on examination table. The
examiner holds the patient’s head and rapidly moves the
patient into supine position with the head extended back-
wards about 30°. The patient stays in this position with
eyes open and nystagmus is observed. All patients had
shown up beating counter clockwise torsional nystagmus
confirming the diagnosis that it is posterior canal BPPV
[18].

After confirmation of PSCBPPV Vestibular Activities
and Participation (VAP) scale was administered. VAP
includes domains like attention, daily routine, psychologi-
cal demands, travelling, job, recreation, and socialization.
VAP was developed by Alghwiri in 2012 in English [3].
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VAP was adopted in Indian context and translated in Hindi
with prior permission from author and reverse translation
was done as WHO and authors recommendation. Questions
were asked by the clinician and the rating was done on each
task. Total score was obtained by calculating the average
score without considering NA (not applicable) none = O,
Mild = 1, Moderate = 2, Severe = 3, Unable to do =4,
Maximum Score = 136, Minimum Score = 0 [3].

On completion of pre-treatment evaluation Epley and
Semont maneuvers were administered using standard pro-
tocol. In the Epley maneuver, the patient was seated on
examination table and head was rotated 45° toward affec-
ted side and quickly moved patient in supine position with
head extended 30° causing movement of debris, inducing
an attack. Then patient’s head was rotated 45° towards
unaffected side, then trunk was rotated towards unaffected
side in such a way that patient’s nose will be pointing
towards floor, causing further movement of the debris
downward toward the exit to the canal, resulting in more
vertigo and nystagmus. Each position should be maintained
for 2 min or at least until the provoked vertigo and nys-
tagmus subsides. The final uprighting of the patient causes
the debris to enter the utricle [7].

In Semont maneuver patient was seated on examination
table with legs hanging then head was rotated 45° hori-
zontally toward the unaffected ear. After that patient was
tilted 105° so that patient was lying on the side of the
affected ear with patient’s head hanging and nose pointed
upward. Patient remains in this position for around
3 min—allowing debris to move to the apex of the ear
canal. Then patient was moved quickly from the seated
position, holding patient’s head in place, until patient was
lying on the side of the unaffected ear with patient’s nose
pointed to the ground. Patient remains in this position for
3 min allowing the debris to move toward the exit of the
ear canal. Then patient was moved slowly back to the
seated position. The debris should fall into the utricle of the
canal, where it will no longer cause vertigo sensations
[13, 17, 19].

Brandt-Daroff exercise were performed using standard
method, in which the patient is in the sitting position on
examination table, the patient moves into the lying position
on the affected side on the shoulder, with the head angled
upward with about 45°. The patient stays in this for 30 s
and then goes back to the sitting position, looks forward,
and remains in this position for 30 s as well. The patient
repeats the same procedure for the other side, too. The
patient performs this maneuver 5-10 times, thrice a day
[14].

Patients who refuse to give written consent and patients
did not come for follow-up were excluded from study.
Patients who were on medication were excluded from
study and no medication was prescribed to the patients
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during this study. Dix—Hallpike was administered imme-
diately after maneuvers, if nystagmus persisted maneuver
was repeated till the nystagmus disappeared or intensity
was decreased, maximum thrice maneuver was repeated
and results were documented. After 7 days again VAP
scale was administered and results were documented. For
Brandt-Daroff group exercise was given for 7 days and
Dix—Hallpike was administered after 7 days of exercise.
VAP scale was administered after 15 days of exercise.
Results were tabulated and Statistical analysis was done
using SPSS.

Results
Descriptive Statistics

All patients gave written consent. 17 patients excluded
from study as they did not come for follow up. Total 90
cases included in the present study comprised 31 (35%)
male and 59 (65%) female patients. The age of the patients
ranged from 31 to 70 years, with the mean age being
49.96 + 13.96 years and maximum number of patients
being in the age group of 41 to 50 years. 57(63.33%)
patients had Right PSCBPPV and 33(36.66%) patients had
Left PSCBPPV.

VAP Scale Scores Pre and Post Treatment

VAP scores pre and post-treatment were compared using
paired ¢ test for Epley, Semont maneuver and Brandt—
Daroff Exercise. VAP mean score pre and post Epley were
2.32 with SD 0.17 and 0.64 with SD 0.61 respectively.
Paired t-test shows highly significant difference between
VAP scores pre and post Epley maneuver with P value

VAP mean score pre and post Brandt—Daroff were 2.27
with SD 0.17 and 1.41 with SD 0.88 respectively. Paired
t-test shows significant difference between VAP scores pre
and post Brandt-Daroff with P value 0.0002 (Table 1).

Comparison of Improvement on VAP Results
Between 3 Groups

Improvement was calculated by subtracting post-treatment
VAP score from pre-treatment VAP scores in all 3 groups
i.e. Epley, Semont, and Brandt-Daroff group. Improve-
ment was compared between groups with one way
ANOVA, statistically significant difference was found
between 3 groups (Table 2).

Dix—Hallpike Results

Dix—Hallpike was administered pre and post Epley,
Semont maneuvers, and Brandt-Daroff Exercise. All
patients had counter clockwise up beating trosional nys-
tagmus before treatment. No nystagmus after treatment on
Dix—Hallpike test recorded as improvement. 27 out of 30
(90%) patients improved with Epley maneuver, 22 out of
30 (73.33%) patients improved with Semont maneuver, and
15 out of 30 (50%) patients improved with Brandt—Daroff
Exercise (Fig. 1).

Table 2 Mean improvement of VAP scores and P value between 3
groups

Group Mean improvement of VAP P value one-way

0.0002 (Table 1). scores ANOVA

VAP mean score pre and post Semont were 2.42 with
SD 0.20 and 0.99 with SD 0.83 respectively. Paired t-test ~ CPI¢Y 1.68 0.000597
shows highly significant difference between VAP scores Semont 1.43
pre and post Semont maneuver with P value 0.0005 Brla)[:i;_ff 0.86
(Table 1).
Table 1 Mean VAP scores, SD, and P value within 3 groups
Group Mean VAP score SD P value paired ¢ test Results
Epely pre-treatment 2.32 0.17 0.0002 Highly significant
Epely post-treatment 0.64 0.61
Semont pre-treatment 242 0.20 0.00054 Highly significant
Semont post-treatment 0.992 0.83
Brandt-Daroff pre-treatment 2.27 0.17 0.0026 Significant
Brandt-Daroff post-treatment 1.41 0.88
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Fig. 1 Dix—Hallpike results pre 35

and post maneuvers

Epley

Discussion

BPPV generally observed in older age group individuals,
however it may be observed in early age with head trauma.
Present study observed that mean age of patients with
PSCBPPV was 50 years which is in correlation with pre-
vious studies [11, 15]. In present study gender distribution
revealed that females were 65% however previous studies
showed that female is to male ratio is higher which is
75-85% [15, 20].

A significant difference was found between pre and
post-treatment mean VAP scores in Epley, Semont
maneuvers, and Brandt-Daroff Exercise group. This
reveals that all 3 methods had positive effect on quality of
life in patients with Posterior Canal BPPV. To find which
method is better, improvement in VAP scores were com-
pared and significant difference was found among 3
groups. Maximum improvement mean score was observed
in Epely group than Semont and least improvement mean
score was observed in Brandt—-Daroff group. This finding
was consistent with the study done by others assessing
quality of life using other scales [15, 20]. There are no
studies in best knowledge of authors done until now using
VAP scale.

Use of the VAP scale in the study sample revealed that
dizziness negatively affected the QoL of patients in all
dimensions of daily life. VAP includes domains like
attention, daily routine, psychological demands, travelling,
job, recreation, and socialization. The functional aspects
investigate the effect of dizziness on specific eye, head and
body movements, focusing in the subject’s ability to carry
out professional, household, social and leisure activities,
and his or her independence in performing specific tasks
such as walking independently and walking across the
house in the dark. The emotional scores of the VAP scale
investigate the possibility of dizziness having worsened the
QoL of patients and giving rise to frustration, fear of
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H patients improved

= Total number of patients

Semont Brandt-Daroff

leaving the house unaccompanied, fear of staying alone at
home, concerns with the self-image, concentration disor-
ders, feelings of incapacity, changes in family and social
relationships, and depression. VAP evaluates participation
and limitation of individuals with dizziness in daily
activities more extensively than the earlier scale since it is
based on ICF model [5].

Nystagmus is induced with Dix—Hallpike test [18]. The
nystagmus has a 1-5s latency time in cases of
canalolithiasis, and between 10 and 20 s, in cases of
cupulolithiasis [2]. There is discrepancy in treatment
method of cupulolithiasis that use of mechanical vibration
along with repositioning is more effective than only repo-
sitioning. However in present study mechanical vibration
was not used and results were comparable with previous
studies and findings are consistent with other studies
[4, 10, 12]. Dix—Hallpike is gold standard test for diagnosis
and to evaluate efficacy of treatment in BPPV. After
treatment if no nystagmus is observed, it suggests that
dislodged otconia are repositioned in utricle. Results of
Dix—Hallpike indicate physiological improvement in
patients, and it was observed that 90% patients improved
with Epley maneuver, 73.33% patients improved with
Semont maneuver, and 50% patients improved with
Brandt-Daroff exercises. This finding was consistent with
the study done by others [7, 8, 13, 14, 16, 17, 19].

Conclusion

Results of VAP score and Dix—Hallpike correlated with
each other. According to results of both tests it was
observed that Epley maneuver has produced maximum
improvement than Semont maneuver and least improve-
ment was produced by Brandt-Daroff Exercises. It sug-
gests that improvement at physiological level and
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improvement in all dimensions of quality of life are
directly proportional.
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