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Vestibular rehabilitation therapy in elderly with
benign paroxysmal positional vertigo

Abstract

The vestibular system contributes to the maintenance of the bipedal posture and balance.
Peripheral vestibular alterations such as paroxysmal positional benign vertigo have high
prevalence in elderly, being responsible for a large number of falls, which can cause
disability and death. It has been shown that repositioning maneuvers and physical therapy
aimed at restoring balance have good results in reducing symptoms, and also improve the

quality of life of elderly.
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Vestibular system

Postural balance is ensured by three systems that capture inputs
from the external environment: vision, proprioception and vestibular.
The inputs captured by these systems are sent to the Central Nervous
System (CNS), where they are examined, compared and integrated.'*
Of these systems, the vestibular system participates as a tool to
maintain control of posture and balance when the person is standing
and during locomotion.

The four most important roles of the vestibular system in postural
control are: perception of body position and self-movement, orienting
the body vertically using sensory orientation, controls the position
of the center of the body in static or dynamic positions, and finally
stabilizing the head during postural movements.> When the inputs
provided to the nervous centers are not coherent with each other
because of a damage at any of these structures, whether peripherical
or central, a sensorial conflict occurs, leading to dizziness our postural
imbalance.?

Today, vestibular problems of peripheral origin constitute one of the
most prevalent conditions in elderly due to the physiological functions
being altered over the years.* These alterations are accompanied by
imbalance, vertigo, dizziness, spatial disorientation, visual problems,
changes in hearing, psychological and cognitive changes, which can
have an impact on functionality, autonomy and quality of life.?

Peripheral vestibular disorders

They are lesions of the peripheral sensory organ or nerve pathways
until they reach the brainstem.? Elderly may suffer from any peripheral
vestibular disorder but benign paroxysmal positional vertigo (BPPV)
is the most frequent.

Benign paroxysmal positional vertigo (BPPV)

The BPPV It is the most frequent type of peripheral vertigo, and
the most prevalent over the years, reaching 25% in over 70 years (6). It
is a clinical syndrome characterized by a history of positional vertigo
and by positional nystagmus (generally torsional with a vertical
component) elicited by a head-hanging maneuver usually called
the Dix-Hallpike maneuver. 7 Sometimes it is also associated with

nausea, vomiting, paleness and sweating. ®* BPPV is the most common
cause otoneurological conditions that has the highest prevalence in the
geriatric population, leading to strong impact on the health and quality
of life of these individuals.

Its etiology is generally idiopathic (58%), followed by head
trauma (6% -18%) and finally by diseases of the inner ear that
include infections and inflammation or dysfunction of the inner
ear microcirculation (3-9%).* Pathophysiologically in the BPPV,
degeneration of the utricular macula, and otolithic detachment occur,
and cupulolithiasis can be observed where otoliths travel through the
semicircular canals from the utricle, and are deposited in the dome of
the semicircular canals, or canalolithiasis, where otoliths are floating
freely in the endolymphatic fluid within the semicircular canals, and
these will move when the head is moved. *!° Both phenomena occur
more frequently in the posterior semicircular canal (80-96%)."

Once the diagnosis of BPPV is established, it is suggested as a
repositioning and release maneuver treatment plan, in addition to a
vestibular rehabilitation program developed by a physiotherapist.® !

Vestibular rehabilitation therapy

The vestibular rehabilitation therapy is an efficient physiological
therapy method that acts in the vestibular system, potentiates the
CNS’s neuroplasticity, promotes postural balance recovery and
stimulates the natural compensation, adaptation and habituation
mechanisms.>® It is based on body exercise programs or specific
physical maneuvers, associated to recommendations about habit
changes. The exercises aim to improve the postural balance function
and, consequently, improve the individual competent in the execution
of everyday activities and reduce fall risk.> Literature indicates that
these maneuvers can be carried out by specialty-trained vestibular
physiotherapist or the otolaryngologist.'?

Among the specific repositioning techniques performed in the
vestibular rehabilitation therapy for elderly are the Semon and
Epley maneuvers, which have demonstrated greater effectiveness in
reducing the patient’s symptomatology. '* In 1988 Semont described
what would be called the dome maneuver for cupulolithiasis. Semon
maneuver involves moving the seated patient quickly from sitting
to lying with the affected ear down, then quickly over so the other
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ear is down, and then back to the sitting position' (Figure 1). While  displace theoretically any loose material in the posterior semicircular
Epley in 1992 described the replacement maneuver for posterior canal into the utricle of the vestibular labyrinth (Figure 2). Of both
semicircular canal canalithiasis.!® This manuver involves a 5 position  treatments, Epley maneuver is more gentle and easier to perform in a
cycle in which the patient’s head is moved about in such a way as to  geriatric population.'®

Figure | Maneuver Semont. Example for right posterior semicircular canal.

a: In the first movement, the seated patient b: passes to the right lateral recumbency with the head turned 45° to the left c: abruptly passes to the left lateral
recumbency maintaining the rotation of the head.'

Figure 2 Maneuver Epley. Example for left posterior semicircular canal.

a: Patient is seated, operator behind, oscillator applied. b: Move patient from a sitting to a reclining position. Extend patient’s head over the end of the table at
45° angle c: Tum the patient’s head to the opposite side. d: Roll the patient over onto that side.The head is slightly angled while the patient is looking down at

the floor. e: While head is kept turned right, patient is brought to sitting position.”'' Finally head is turned forward.
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The Epley maneuver is the one with the greatest evidence in the
treatment of BPPV with posterior semicircular canal involvement.
When reviewing the literature, all the studies that used Epley maneuver
described improvements in BPPV symptomatology, mainly for vertigo,
dizziness and nystagmus. André et al. and Ribeiro et al. evaluated
quality of life after management of BPPV. They concluded that the
Epley maneuver improves patient’s quality of life score in elderly,
which indicates that this procedure is effective to decrease the impact
of the vertiginous symptoms. '”!* Similar findings are found after the
treatment of people with VPPB in other age groups.®

It has also been described that Vestibular Rehabilitation Therapy in
elderly with BPPV promotes visual stimuli and eye movements based
on the concepts of adaptation and replacement of the vestibuloocular
reflex (VOR)."*? The adaptation would occur by performing head
movements, in order to reduce the symptoms and stabilize the
posture, while the substitution focuses on developing alternative
strategies, such as eye movements with slow follow-up.?! An example
of this is optokinetic exercises, which use virtual reality stimuli where
repetitive movement patterns are used and immerses patients to real
and challenging environments.?? The exercises are aimed at improving
the sensation of vertigo, restoring VOR and vestibulospinal gain, re-
educating static and dynamic balance, thereby reducing symptoms
and reducing the risk of falls in elderly.

Finally, physical therapy for balance and postural control
management is included in vestibular rehabilitation. Balance
training is a well-established and accepted intervention for persons
with vestibular disorders.? It is described as effective in decreasing
dizziness and improving functional independence. Moreover, balance
training reweighs the sensory adaptive mechanisms in order to
prioritize visual and somatosensation, once the training of different
systems separately and combined leads the patient to learn to rely on
the most appropriate sensory information.?>*

Vision is a very important sense for postural control. When the eyes
are closed, there are greater postural oscillations due to the inhibition
of one of the sensory systems that contribute to postural control.
Therefore, the probability of maintaining stability decreases and, in
compensation, the involvement of the proprioceptive and vestibular
systems increases.? For this reason, balance training is also performed
under both open and closed eyes conditions. It has been pointed out
that there are greater effects when training is performed in the absence
of visual input. The balance training can significantly improve
postural control by promoting anticipatory postural adjustments. 2628
The repeated exposure to balance and stability challenges on stable
and unstable surfaces results in feedforward adjustments that would
recruit the appropriate muscles.?*?” Furthermore, the sensitivity of the
afferent feedback pathway can be improved with balance training.
Also, balance training could stimulate proprioception by inducing
peripheral and central neural adaptations.? The proprioceptive system,
composed of mechanoreceptors, provides joint position, kinesthesia,
and muscle tension information.”” The ascending information from
muscles (muscle spindles), tendons (Golgi tendon organs), and other
mechanoreceptors located in the skin, capsule, and ligaments can be
used by the CNS to construct meaningful voluntary movements or to
correct perturbations.® Peripheral adaptations that may have occurred
because of balance training likely resulted from the repetitive
stimulation of the articular mechanoreceptors on both stable and
unstable surfaces and in the closed and open eyes conditions.

These adaptations have been indicated as responsible for
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the improvement of the static and dynamic postural balance.
Recommended exercises for balance training include: a) single-
leg balance, b) marching in place, ¢) tandem walk, and d) single-
leg squat. The progression of postural balance training consists of
performing exercises on: a) stable surfaces with open eyes, b) stable
surfaces with closed eyes, c) unstable surfaces with open eyes and d)
unstable surfaces with closed eyes. It should be considered that with
some elderly people it will not be possible to progress to the final
stages of balance training, however, it is recommended to work at
least on stable surfaces with eyes closed.

Conclusion

Vestibular Rehabilitation Therapy included oculomotor exercises,
habituation exercises (repeated head and trunk movements), standing
and dynamic balance training, along with lower-limb muscles
strengthening. Scientific evidence supports Vestibular Rehabilitation
Therapy as a safe and effective treatment for management of peripheral
vestibular disorders such as BPPV. Therefore, it is necessary to
implement a vestibular therapy program in order to contribute to
improve the problem presented by elderly from a physiotherapeutic
point of view and thus optimize their quality of life.
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