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Systematic review
Effectiveness of vestibular exercises on balance impairment in patients affected with
stroke - A systematic review
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ABSTRACT

Introduction and Aim: The patients who have been suffered with stroke have severe balance problems, it is
difficult to tell with certainty how balance performance in stroke patients is impacted by vestibular impairment.
The study's purpose was to determine if oculomotor and gaze stability exercises may help post-stroke individuals
improve their balance.

Materials and Methods: This study includes all articles of various databases from 2000 to 2020 was included for
study selection. The google scholar, research gate databases were comprehensively studied. 100 articles were
searched and out of which 60 articles were selected to be assessed for eligibility in full text. Finally, 9 articles were
chosen for inclusion and for analysis, although 7 of them did not match our proposed inclusion criteria.

Results: Exercises for the vestibular system have been demonstrated to be effective for stroke patients whose
balance has been compromised.

Conclusion: The study finds that more high -quality experimental research on vestibular exercises and balance
impairment after stroke is necessary because there is very little evidence from earlier experimental studies to draw
firm conclusions about their effects.
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INTRODUCTION difficult endeavour. Long-term disability may result
roke is defined as a small vaseular lesion in 2 PO e A O ention
the brain that results in immediate neurological will roelide valuable information for clinical
impairment. Stroke can be physiologically P

rehabilitation. People with stroke had more postural
sway than age matched healthy people, according to
studies on balance impairment (4). Reflex
mechanism associated with vestibular function plays
a crucial role in control (5). Stroke is the most
common cerebellar vascular disease, with increased
mortality, disability rates that brings a heavy
economic burden to the families of the stroke
population. Balance is the ability to maintain the
centre of gravity within the base of support. 83 % of
stroke survivors suffer from balance impairments
after stroke. The fear of falling might contribute to a
lethargic and dormant lifestyle with quality of life
which directly affects the person’s quality of life can
lead to a longer hospital stay, which will directly or
indirectly lead to increased economic losses. Results
from randomised controlled trials have shown that
vestibular rehabilitation improved postural balance in
patients who had a stroke (6).

classified as a narrowing/blockage of blood vessel
lumen known to be Ischemic stroke or Rupture in the
blood vessel due to various factors known to
hemorrhagic stroke and sometimes a silent stroke
with minimal symptoms which is less noticed to
known as transient ischemic stroke and all the three
subtypes exists (1). The anterior inferior cerebellar
artery provides blood flow to the entire labyrinth.
Both anterior and posterior inferior cerebellar arteries
supply the vestibular nucleus. Nearly 25% of patients
who complain of vertigo the cause is vascular in
nature (stroke). Tinnitus, hearing loss, facial paralysis
are also signs of AICA involvement. These patients’
complaints of vertigo difficulty in standing and
walking (2). Balance problems and vertigo are also
seen in large middle cerebellar artery strokes.
Although isolated central vestibular impairments are
unusual, patients with stroke sometimes present with
symptoms of vestibular disorder along with other

symptoms. It has been said that the goal of vestibular Postural stability and visual stabilisation are both
rehabilitation is to reduce fall and increase aided by the vestibular system, which also aids in the
independence (3). Factors such as inability to walk, vestibulo-ocular reflex and vestibular stabilisation.
greater body sway have been associated with fall in By inducing the eye to move in the same direction as
the acute stage. In sub-acute, long term stages fall is the head movement, the vestibulo-ocular reflex
not associated with specific stroke impairment but stabilises the gaze during head movements to offer
with reduced mobility and balance problems. For the best possible sharpness. As for maintaining
many stroke patients, maintaining balance is a postural stability, the vestibulo-spinal reflex helps to
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initiate the contraction of muscles that resist gravity.
The exercises for oculomotor control and gaze
stabilisation are simple to carry out and come with a
planned schedule that allows for convenient home
use without supervision. The stroke survivors are
most likely to experience balance issues as a residual
complication after the acute phase of the attack due
to vestibular dysfunction. Three times/day for a week
exercise promotes more thorough and quicker
recuperation, according to research (7).

MATERIALS AND METHODS

The articles were searched from electronic databases
such as google scholar and research gate. The articles
were selected from 2000 to 2020. Selection criteria
were included by randomised controlled trials,
Comparative studies and experimental studies.
Studies written in English language were included.
Studies focuses on medical intervention were
excluded. The keywords used such as oculomotor
and gaze stability exercise, stroke, balance. There
were 100 articles were searched and out of which 60
articles were selected to be assessed for eligibility in
full text, out of 60,16 articles were read in full text
and remaining were duplicate and in untraceable.
Finally, 7 articles don’t meet the inclusion criteria

Avrticles got after searching through the
databases(n=100)

|

Acrticles screened after the removal of
duplicates(n=60)

!

After assessing the eligibility criteria, the full
text which have been included (n=16)

ﬂ

Studies were cited (n=9)
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and of 9 articles were selected for inclusion and for
analysis.

Study methods PRISMA recommendations were
used as the basis for the systematic review.

Study selection

Vestibular exercises might help post stroke patients.
The following databases were used to conduct the
article search, Google Scholar, and PubMed. The
study goal was to determine whether post stroke
individuals improve their balance more effectively.
Literature search was made using keywords such as:
gaze stability, wvestibular, oculomotor, stroke,
balance, berg balance scale. Articles from the last
2000 - 2020 are selected.

Study eligibility criteria
Inclusion criteria

Patients with balance impairment, both male and
female patients, age group between 30 to 80 have
been included.

Exclusion criteria

Acrticles without full text, articles in other languages
except English have been excluded.

Avrticles after duplicates removed(n=70)

After assessing the eligibility criteria, the
article which been excluded (n=40)

Full text articles omitted with
justifications(n=7)

Fig. 1: Review of the PRISMA flowchart
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Table 1: Vestibular exercises for post stroke patients

S.No. | Author Title Sample | Study Outcome Study Description Study
Name Size Design Measure Conclusion
1 Mitsutake et | Effect of | n=28 Pilot Dynamic gait | Experimental Group: | Vestibular
al., (8) vestibular randomized index, gaze | n=14 rehabilitation
rehabilitation on control trial stabilization Intervention: showed
gait performance test, 10 m | Conventional therapy: | improved  gait
in post stroke walk test, | 40 min performance.
patients timed up and | Vestibular exercise: 20
go test min
Duration: 3 weeks
Control Group: n=14
Intervention:
Conventional therapy:
60 min
Duration: 6 weeks
2 Saleem et al., | Comparative n=30 Comparative | Wisconsin Experimental Group: | Patients
9) study to evaluate study Gait scale, n=15 recovering from
the effectiveness Mini  BEST | Intervention: a PCA stroke
of vestibular test Vestibular may benefit from
rehabilitation rehabilitation with | VR therapy to
therapy  versus conventional  therapy | regain their
dual task training 45 minutes in a day equilibrium.
on balance and Duration:4 weeks
gait in PCA Control Group: n=15
stroke Intervention:
DT training balance
task
45 minutes in a day
Duration: 4 weeks
3 Correia et | Better balance a | n=68 Non blinded, | Berg balance | Experimental Group: | The fear of
al.,10) randomized stratified scale timed | n=33 falling down and
controlled trial of randomized up and go test | Intervention: its associated
oculomotor and controlled Oculomotor and gaze | risk were
gaze stability trial stability exercise for 3 | minimised using
exercises to weeks the Gaze
reduce risk of Duration: 3 weeks stabilisation
falling after Control Group: n=35 | exercises.
stroke Intervention:
current  rehabilitation
program for stroke
patients
Duration: 3 weeks
4 Tramontano Vestibular n=25 Preliminary 10m walk test | Experimental Group: | The balance in
etal., (11) rehabilitation randomized n=13 the unstable
training in controlled Intervention: surfaces and in
patients with sub- trial Gaze stability exercise | dynamic
acute stroke for 20 minutes postures seem to
Duration: 4 weeks be improved
Control Group: n=12 | along with the
Intervention: gait by training
balance exercises for | the  vestibular
20 minutes rehabilitation in
Duration: 4 weeks stroke survivors.
Table 2: Vestibular exercises for other ailments
S.No. | Author Title Sample | Study Qutcome Study Description Study
Name Size Design Measure Conclusion
1. Career et al., | Is n=40 Comparative | Unified Experimental Group: | PD  patients’
(12) customized study Parkinson’s n=29 balance
vestibular disease rating | Intervention: improved with
rehabilitation scale, Parkinson’s | Adaptation exercises, | 8 weeks of
in  patients disease substitution exercise, | vestibular
with questionnaire -39, | Habituation exercises exercises.
Parkinson’s Activities specific | Duration:30 -45 minutes
disease balance scale, Berg | one session for a week
balance scale for 8 weeks
Control Group: n=11
Intervention:
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conventional therapy
Duration: 30-45 minutes
2. Marco et al., | Vestibular n=30 Preliminary | Berg balance scale, | Experimental Group: | VR  training
(13) rehabilitation randomized | fatigue severity | n=30 session
has positive controlled scale, Tinetti | Intervention: enhances the
effects on trail balance gait scale Gaze stability exercise, | patient balance
balance, postural control exercise | and mobility
fatigue and Duration:4 weeks
activities of Control Group: n=15
daily living Intervention:
in highly PNF, active assisted
disabled mobilizations,  balance
patients with training
multiple Duration: 4 weeks
sclerosis
7 Hebert et al., | Effects of | n=25 Single Modified fatigue | Experimental Group: | In multiple
(14) vestibular blinded impact scale, post- | n=12 sclerosis
rehabilitation stratified urography, 6- | Intervention: patients,
on multiple block minute walk test, | Vestibular rehabilitation | vestibular
sclerosis randomized Dizziness handicap | program consisting of | rehabilitation
related controlled inventory eye movement, upright | reduced
fatigue and trail postural control for 55 | tiredness and
upright minutes impaired
postural Duration:4 weeks balance
control Control Group: n=13
Intervention:
Endurance and stretching
exercises for 15 minutes
Duration: 4 weeks.
8 Bhardwaj et | Effectiveness | n=30 Randomized | Berg balance scale, | Experimental Group: | Well tolerable
al., (15) of gaze pre- test and | Activities specific | n=15 balance
stability post- test | balance confidence | Intervention: control  was
exercises on experimental | scale Gaze stability exercises 3 | achieved by
balance in design times daily not less than | training  the
healthy 30 minutes gaze stability
elderly Duration: 6 weeks exercises with
population Control Group: n=15 the ADL in
Intervention: healthy elderly
Placebo eye movements | populations.
Duration: 6 weeks
9 Gulnurozogen | Is n=40 Randomized | Romberg test, | Experimental Group: | Patients with
et al., (16) customized control trial | tandem Romberg | n=20 multiple
vestibular test, foam | Intervention: sclerosis  who
rehabilitation Romberg test, | Adaptation exercise, | undergo
effective in static substitution exercise, | vestibular
patients with Post-urography, 6- | balance exercise, | rehabilitation
multiple meter walk test, | habituation exercise, | see
sclerosis timed up and go | static and dynamic | improvements
test. balance exercise for 30- | in balance and
45 minutes ADL.
Duration:8 weeks
Control Group: n=20
Intervention:
Conventional Therapy
Intervention:
Balance exercise 30-45
min
Duration: 8 weeks
RESULTS from stroke these vestibular exercises have been used

Nine papers were ultimately recruited after the first
selection of 100 research had been evaluated for
eligibility according to the selection criteria. Most of
the publications included in this evaluation came to
the conclusion that various types of vestibular
exercise, such as oculomotor and gaze stability
training are beneficial. In stroke patients, the
Cawthrone Cooksey exercise improved balance and
decreased the risk of fall. Also, from this study apart

DOI: https://doi.org/10.51248/.v43i02.633

in other ailments effectively in various neurological

ilinesses such as Parkinson’s disease, multiple
sclerosis in elderly population.

DISCUSSION

This review addressed the issue of balance

impairment in stroke and was clinically and
scientifically relevant for researchers and clinicians.
The only language examined was English. This may
have overlooked some more significant studies. The
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review covered papers that produced heterogeneity in
the outcome measure. In an experimental
investigation, done by Correia et al., (10) found that 3
weeks of vestibular exercises improved the stability
and decreased both the risk and fear of falling among
stroke survivors. In comparative research between
vestibular therapy and DT training, Saleem et al., (9)
found that vestibular rehabilitation was more
effective at reducing gait disruption, improving
balance and boosting patients’ confidence when
walking after PCA stroke.

CONCLUSION

The articles reviewed indicated that the vestibular
rehabilitation program is successful in stroke patients
and other illness such as Multiple sclerosis,
Parkinson’s illnesses, and the elderly population to
improve balance. Further experiment investigation is
needed to conclusively demonstrate that vestibular
rehabilitation training improves equilibrium after
stroke because there are not any studies with
evidence to support this.
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