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Abstract: Benign paroxysmal positional vertigo (BPPV) is a disease that is often encountered by everyone, including
the elderly, characterized by dizziness and a sudden spinning sensation when doing positioning movements that can
interfere with daily activities. Treatment of BPPV can be given the intervention of the Epley maneuver which is
considered capable of reducing the sensation of spinning in BPPV but there has been no research in overcoming the
secondary problem of BPPV, namely stiffness in the neck muscles. Giving stretching exercises to the neck area is
considered capable of reducing pain, as well as improving neck function and quality of life. Purpose: to determine the
effectiveness in reducing the sensation of spinning, neck muscle stiffness, and increasing functional ability in BPPV.
Methods: a study using the case report method in a 50-year-old male patient diagnosed with left BPPV 6 months ago.
The patient complains of a headache accompanied by a feeling of spinning and lightheadedness as well as muscle
stiffness in the neck. Examination of the dix Hallpike maneuver in the patient was positive. Patients were given
physiotherapy interventions in the form of Epley maneuvers and stretching exercises. Results: decreased dizziness
and spinning sensation at the fifth meeting and stiffness of the neck muscles which were evaluated using the Numeric
Rating Scale (NRS) and a 50% reduction at the third meeting which was evaluated using the Dizziness Handicap
Inventory (DHI). Conclusion: there is effectiveness in reducing the sensation of spinning, neck muscle stiffness, and
increasing functional ability in BPPV.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is a disease that is often found by everyone, including
the elderly. According to You et al. (2019), BPPV is the most common peripheral vestibular disease and is
characterized by dizziness, a sudden and transient spinning sensation accompanied by a characteristic
nystagmus. A person indicated by BPPV will experience complaints of a spinning sensation when changing
positions from supine to side, side to sitting, or vice versa so that it can interfere with daily activities. The
prevalence of BPPV worldwide is 2.4% (Kim et al., 2021). Meanwhile, according to Uz et al. (2019), the
elderly have a prevalence of 36-45% of all ages where BPPV is indicated. The main causal factors for
BPPV are still unknown, although these cases may be associated with head trauma, lying down for too
long, or various disorders involving the inner ear (Kim et al., 2021). According to You et al. (2019), women
with an age range of 50-65 years have a greater risk of developing BPPV than men with the same age
range.

In the treatment of BPPV, various intervention maneuvers can be given, one of which is the Epley
maneuver. The Epley maneuver is a form of exercise to return released otolytic debris back into the utricle
so as to reduce dizziness and spinning sensations in vertigo (Ribeiro et al., 2017). According to Uz et al.
(2019), giving the Epley maneuver has a positive effect on the quality of life in patients with a history of
BPPV. Giving the Epley maneuver is considered to be able to reduce the spinning sensation in BPPV, but
there has been no research that addresses the secondary problem of BPPV, namely stiffness in the
muscles around the neck. Neck muscle stiffness in BPPV can arise due to the inability to move the neck
due to dizziness and a spinning sensation. According to Tunwattanapong et al. (2016), giving stretching -
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exercises to the neck area can reduce pain, as well as improve neck function and quality of life. In the
condition of BPPV accompanied by neck muscle stiffness with interventions in the form of Epley maneuvers
and stretching exercises, it is an important point to determine the effectiveness in reducing the sensation
of spinning, neck muscle stiffness, and increasing functional abilities so that researchers are interested in
discussing these problems.

MATERIALS AND METHODS
Case Description

A 50-year-old male farmer came to the physiotherapy clinic for medical rehabilitation at the Wonosari
Gunungkidul Hospital with complaints of head pain accompanied by spinning and fireflies for the past 1
year and muscle stiffness in the neck. Complaints in patients will worsen when tilted to the left and when
tilted to sit, especially spontaneous movements. The patient had fallen from a tree 2 meters high 4 years
ago with his head hitting the ground on his back. At the time after the fall, the patient was rushed to the
hospital but from the results of the doctor's examination there were no signs of head or body injuries. In
mid-2022, the patient felt a severe headache that interfered with his activities and was treated at the
Wonosari Gunungkidul general hospital. From the results of the neurologist's examination, the patient was
diagnosed with left BPPV and the neurologist gave a referral for therapy at the physiotherapy medical
rehabilitation polyclinic at Wonosari Hospital, Gunungkidul. The patient is unable to sleep on his left side.

Examination

On observation of patients coming to the physiotherapy room, it was seen that the patient was
enduring pain accompanied by a slightly lateral dextra flexion of the head and was less stable when walking.
From the results of palpation examination there is an increase in tone on m. Sternocleidomastoideus and
m. upper trapezius dextra. Examination of pain there is tenderness in m. Upper trapezius and m.
Sternocleidomastoideus dextra was 6, and motion pain was 4 and spinning sensation was 7. The specific
test of the dix hallpike maneuver was positive because of nystagmus in the left eyeball. When the Dizziness
Handicap Inventory (DHI) was measured before the intervention, a total result of 42 out of 100 was obtained
(moderate limitation).

Method

Assessment and examination were carried out prior to intervention to diagnose physiotherapy and
prognosis. According to the doctor's referral, therapy was given 6 times, 2 times a week. Evaluation was
given before and after the intervention was carried out by using a Numeric Rating Scale to measure pain
and Dizziness Handicap Inventory (DHI) for functional ability.

Intervention

According to Choi et al. (2020), giving the Epley maneuver for BPPV can be done from the head
rotated 45° to the side of the patient while sitting upright. Then, the patient is transferred from a sitting to a
supine position with the head suspended for 1 minute or until the pulsating nystagmus subsides. The head
is turned 90° to the unaffected side while sleeping on the side so that the head is in a nearly downward
position. The patient is then brought to a sitting position.
Stretching exercise on the neck is divided into 3 parts, the first part starts from sitting upright and placing
your hands above your head. Then bend your neck to the side accompanied by lowering your shoulders so
that there is a stretch. Then repeat on the other side. The second part begins by placing the hands on the
temporal muscles and bending the movements to the sides to stretch the muscles. The third part starts
from placing the hand on the temporal bone, tilting the head and rotating it upwards. Then leave your head
in that position. In stretching exercises performed on both sides, both left and right (Minguez-Zuazo et al.,
2016).
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RESULT

The results of the intervention for 2 weeks in 5 sessions with the intervention of the Epley maneuver
and stretching exercise showed a decrease in the sensation of spinning by 5 at the fourth meeting,
tenderness m. Sternocleidomastoideus and m. upper trapezius dextra until the third meeting and motion
pain in the neck until the second meeting.

Table 1. Numeric Rating Scale Evaluation
NRS PO P1 P2 P3 P4 P5
Tenderness | 6/10 | 3/10 | 2/10 | 0/10 | 0/10 | 0/10
Motion pain | 4/10 | 2/10 | 0/10 | 0/10 | 0/10 | 0/10
Dizziness 7/10 | 6/10 | 5/10 | 4/10 | 2/10 | 0/10

The results of the Dizziness Handicap Inventory measurement show that there is a decrease in the
value of the physical score, emotional score, and functional score which are evaluated once a week. At the
third meeting, DHI measurements were carried out with a total result of 25 out of 100 (mild limitations) so
that there was a decrease of 40%.

Table 2. Dizziness Handicap Inventory Evaluation
DHI PO P3 P5

Physical score 18/28 | 10/28 | 0/28
Emotional score | 12/36 | 6/36 0/36
Functional score | 12/36 | 9/36 0/36
Total score 42/100 | 25/100 | 0/100

DISCUSSION

Benign paroxysmal positional vertigo (BPPV) is a neurological disorder that can interfere with daily
activities. Disorders that can be felt are in the form of spinning sensations and fireflies so that changing
positions from supine to tilted, tilted to sitting, or vice versa is disturbed. Providing exercises in the form of
Epley maneuvers and stretching the neck is a form of intervention that is applied to patients with a history
of BPPV.

The results of the intervention for 3 weeks in 5 meetings with the intervention of Epley maneuver and
stretching exercise can be revealed by the patient's decrease in the feeling of spinning after being given
exercises both in the physiotherapy room and the home program at each meeting which is also proven from
the results of measuring the sensation of spinning within 1 week on patients decreased by 43%, which is
in line with the opinion of Uz et al. (2019) and Ribeiro et al. (2017) that the administration of the Epley
maneuver in patients with a diagnosis of BPPV can have a positive effect on the patient's quality of life.
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Figure 1. Numeric Rating Scale
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According to Bulgurcu et al. (2022), administration of the Epley maneuver has a positive effect by
increasing migration of the otoliths attached to the canal so as to reduce dizziness and spinning sensations
and increase limited functional abilities as expressed by the patient who after receiving therapy for one
week was able to sleep on his left side although occasionally still feel the feeling of spinning.

The patient felt more comfortable and less stiff in the neck area after being given a stretching exercise
with a decrease in the value of tenderness and motion pain at the second and third meetings, so that it was
in line with the opinion of Minguez-Zuazo et al. (2016) that therapeutic exercises by being given stretching
exercises seem to be beneficial in reducing neck stiffness and dizziness.

At the fifth meeting, the patient was able to carry out normal activities such as work and worship
without feeling dizzy and spinning sensation which he proved had a decrease in the DHI value so that it
was in line with the opinion of Regauer et al. (2020) that giving the Epley maneuver and stretching exercise
to the neck can improve functional abilities. The patient refused to continue the sixth therapy because the
patient felt better for the complaints he felt.

70
60
50
40
30
20
10

0
PO P3 P5

e Physical score e===Emotional score Functional score

Figure 2. Dizziness Handicap Inventory

BPPV is a vestibular disorder that can occur in all ages, including the elderly. According to Power et
al. (2020) and Swain (2023), BPPV is a mechanical disorder of the peripheral vestibular system,
characterized by brief recurrent episodes (less than 1 minute) of positional vertigo caused by detached
calcium carbonate crystals (otoliths). from the utricle and running into a semicircular canal (canalithiasis),
or less commonly, attached to the cupula and making it sensitive to gravity (cupulolithiasis). According to
Sfakianaki et al. (2021) and Yetiser (2019), in most cases, the causes of BPPV are idiopathic, but can also
be secondary (after head trauma, viral infection, Meniere's disease, migraine, otologic and non-otologic
operations, bed rest long).

The mechanism of BPPV according to the theory of cupulolithiasis can result from deflection of the
cupula of the posterior canal by movement of the otolith in the posterior canal (Gaur et al., 2015). The
journey of the otolith to BPPV can start from the release of the otolith which leaves the utricle and floats
freely in the semicircular canal or attaches to the cupula, making the labyrinth sensitive to gravitational
forces so that when the head remains static there is no stimulation but with movement, the displacement
of the otolith shifts inside fluids create stimuli and incoherent signals that will result in vertigo sensations
(Palmeri & Kumar, 2023; Sfakianaki et al., 2021).

Giving the Epley maneuver is expected to reduce the sensation of vertigo by balancing the otolith
pressure or removing the otolith from the cupula which will create the same signal on both sides of the ear.
According to Bhattacharyya et al. (2017), giving the Epley maneuver is more effective when compared to
other maneuvers and complete resolution of vertigo occurs significantly more frequently in the Epley
maneuver treatment group when compared to other maneuvers or controls. The limitation in this study is
that there is no specification of BPPV and supporting examinations from other professional health workers.
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In the process of measuring pain, it was not quite right, who only asked 3 days ago because it was feared
that respondents could not recall pain memory so that the results of pain measurements became subjective.

CONCLUSION

The provision of Epley maneuver intervention and stretching exercise for 5 meetings on Benign paroxysmal
positional vertigo (BPPV) can be concluded to be able to reduce the sensation of spinning, stiffness in the
neck, and increase functional ability.
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