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Background and Objectives This study aims to evaluate the usefulness of customized
vestibular exercise through literature review.

Materials and Method We searched several literature database such as Ovid-MEDLINE,
Ovid-EMBASE, and Cochrane Library etc., with the following inclusion criteria: 1) studies of
patients with dizziness and balance disorders, 2) studies in which a customized vestibular ex-
ercise was performed, and 3) studies in which one or more of the appropriate medical outcomes
have been reported. At the same time, we excluded the following: 1) non-human studies and

Received  March 7. 2018 pre-clinical studies, 2) non-original articles, for example, non-systematic reviews, editorial,

Revised  May 7, 2018 letter and opinion pieces, 3) research not published in Korean and English, 4) grey literature
Accepted  May 14, 2018 (thesis, congress or conference materials, abstract etc.), and 5) case studies. Finally, 10 studies
Address for correspondence were selected and analyzed.

Byung Don Lee, MD, PhD Results The safety of customized vestibular exercise was reported in three documents
Department of Otorhinolaryngology-  which reported no side effects related to the procedure. The effectiveness of customized ves-
Head and Neck Surgery, tibular exercise was proven by the assessment of symptom change, functional change, and
Soonchunhyang University other physiological measures based on a total of 10 randomized clinical trial studies.
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Conclusion For patients with vestibular dysfunction, a customized vestibular exercise can
be a safe and effective technique for improving dizziness and balance function.
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915 articles searched
through database searching
(Domestic=39, Foreign=876)

(4—— Included hand searching (n=5) ‘
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Fig. 1. Flow chart of literature selection process.
Table 1. Scottish Intercollegiate Guidelines Network criteria for assignment of levels of evidence
Level Description
1++ High quality meta-analyses, systematic reviews of RCTs, or RCT with a very low risk of bias
1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias
1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias
2++ High quality systematic reviews of case control or cohort or studies
High-quality case-control or cohort studies with a very low risk of confounding or bias and a high probability that the
relationship is causal
2+ Well-conducted case-control or cohort studies with a low risk of confounding or bias and a moderate probability that
the relationship is causal
2- Case-confrol or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal
3 Non-analytic studies, e.g., case reports, case series
4 Expert opinion
RCT: randomized conftrolled trial
Table 2. Scottish Intercollegiate Guidelines Network criteria for assignment of levels of grades of recommendation
Level Description
A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable fo the target population;
or a body of evidence consisting principally of studies rated as 1+, directly applicable to the target population, and
demonstrating overall consistency of results
B A body of evidence including studies rated as 2++, directly applicable to the target population, and demonstrating
overall consistency of results: or extrapolated evidence from studies rated as 1++ or 1+
C A body of evidence including studies rated as 2+, directly applicable to the target population and demonstrating overall
consistency of results. or extrapolated evidence from studies rated as 2++
D Evidence level 3 or 4; or extrapolated evidence from studies rated as 2+

RCT: randomized controlled trial
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Table 3. Study characteristics of included studies
STU.dy Author (year) Indication (n) Intervention Comparator L(—?vel @i
design evidence
RCT Marioni, et al. (2013)? Unilateral peripheral Customized vestibular No treatment 1+
vestibular disorder (30) exercise
Unilateral peripheral Customized vestibular Traditional vestibular 1+
vestibulopathy (28) exercise+Traditional exercise (home)
vestibular exercise
(home)
RCT Giray, et al. (2009) Unilateral Vestibular Customized vestibular No treatment 1+
disorder (42) exercise
RCT Teggi, et al. (2009)” Acute vestibular Customized vestibular No freatment 1+
disorder (40) exercise
RCT Vereeck, et al. (2008)'"” Acoustic neuroma Customized vestibular No treatment 1++
resection (53) exercise
RCT Herdman, et al. (2007) Bilateral vestibular Customized vestibular No treatment 1++
hypofunction (13) exercise
RCT Kammerlind, et al. (2005)°  Unilateral vestibular Customized vestibular Traditional vestibular 1+
loss (54) exercise-+Traditional exercise (home)
vestibular exercise
(home)
RCT Yadley, et al. (2004)® Chronic dizziness (170) Customized vestibular No treatment 1+
exercise
RCT Herdman, et al. (2003)"" Unilateral vestibular Customized vestibular No treatment 1+
hypofunction (21) exercise
RCT Yardley, et al. (1998)” Dizziness or vertigo (143)  Customized vestibular No treatment 1+

exercise

RCT: randomized conftrolled trial
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Table 4. Summary of results (customized vestibular exercise vs. traditional vestibular exercise)

No. of patients

Author (year) (intervention/ Variables Intervention Comparators p-value
comparators)
Symptomatic changes Before After 6 month p (intergroup)
Kammerlind, et al. (2005)” 54 (28/26)  Vertigo during 8.6+12.2 13.9+20.5 0.977
movement
Vertigo at rest 8.0£14.5 3.2+7.6 0.138
Balance problems 14.2+20.0 9.8+£14.9 0.357
Functional changes (DHI) Before  After 6week Before  After 6 week p (intergroup)
Marioni, et al. (2013)? 28 (14/14)  Functional 13.4£8.4 9.4+7.2 12.4+8.3 10.0£8.3 0.90
Emotional 11.1£9.3 8.4+10.0 11.4+7.4 8.7+7.5 0.62
Physical 11.1£6.2 8.9+7.7 9.3+49 6.7+3.6 0.61
Total score 35.7+£20.7 267+227 33.1£17.2 254+17.2 0.90
Computerized posturography Before  After 6week Before  After 6 week p (intergroup)
Marioni, et al. (2013)? 28 (14/14)  FIRM EO 0.3+£0.3 0.2+0.2 0.2+0.3 0.2+0.2 ns
FIRM EC 0.5+0.5 0.3+0.3 0.4+£0.5 0.3+0.3 ns
FOAM EO 1.1+£0.6 1.0+0.6 0.9+0.6 0.9+0.6 ns
FOAM EC 3.1£1.3 29+1.1 2.4+0.6 22+0.7 ns

DHI: dizziness handicap inventory, FIRM EC: standing on a firm surface with eyes closed, FIRM EO: standing on a firm surface with
eyes open, FOAM EC: standing on a foam surface with eyes closed, FOAM EQO: standing on a foam surface with eyes open, ns:

not significant
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Table 5. Summary of results in vestibular disorder (customized vestibular exercise vs. no treatment)

No. of patients

AUt (een) (intervention/

Variables Intervention Comparators p-value
comparators)
Measuring time
Symptomatic changes Before After Before After p (intergroup)
Yardeley, et al. 143 (67/76) VSS 10.9+£9.3 7.9+6.4 13.0£12.4 12.9+11.8 0.005
(1998)” 6 week
6 month 7.7+8.2 12.5+11.0
Giray, et al. (2009)* 42 (20/22) VAS 4.45 1.35 3.60 2.90 0.003
4 week (unsteadyness)
Teggi, et al. (2009)” 40 (20/20) VAS (anxiety) 28.2+12.9 6.5+8.7 293+12.7 197499 <0.001
25 day
Functional changes (DHI) Before After Before After p (intergroup)
Giray, et al. (2009)” 42 (20/22) DHI 64.00 22.00 58.00 60.00 0.000
4 week
Teggi, et al. (2009)” 40 (20/20) DHI 51.2+8.9 18.6+£11.7 50.7+8.7 29.4+12.8 0.002
25 day DGI 16813  22.6+1.1 171413 20.1+1.1 0.095
Vereeck, et al. 53 (31/22) DGl - - - - 0.054
(2008)'” 1 year Timed up and go - - - - 0.055
Physiological measurements Before After Before After p (intergroup)
Posturography
Marioni, et al. 30 (15/15) FIRM EO 0.2+0.2 0.3+0.1 0.3£0.1 0.3£0.2 ns
(2013)? 6 week
FIRM EC 0.4+£0.2 0.3+0.1 0.4+£0.2 0.4+0.2 ns
FOAM EO 0.6+0.2 0.4+0.1 0.7£0.2 0.6£0.2 0.03
FOAM EC 2.6+0.7 1.4+0.2 2.8+0.6 2.3+0.4 0.001
Postural stability
Giray, et al. 42 (20/22) FIRM EO (d/s) 0.25 0.20 0.20 0.40 0.013
(2009)* 4 week
FIRM EC (d/s) 0.30 0.25 0.30 0.40 0.036
FOAM EO (d/s) 1.00 0.70 0.75 0.85 0.008
FOAM EC (d/s) 2.60 1.85 2.05 2.25 0.013
mCTSIB-t (d/s) 1.10 0.85 0.80 1.10 0.004
Herdman, et al. 14 (8/5) Dynamic visual ~ 0.312+0.089 0.185+£0.072 0.466+0.158 0.439+0.151 0.002
(2007)% 6 week acuity
Herdman, et al. 21(13/8) Dynamic visual - - - - -
(2003)"" 4 week acuity

DHI: dizziness handicap inventory, DGI:

dynamic gait index, FIRM EC: standing on a firm surface with eyes closed, FIRM EO:

standing on a firm surface with eyes open, FOAM EC: standing on a foam surface with eyes closed, FOAM EO: standing on a
foam surface with eyes open, mCTSIB-t: total score of modified clinical test for sensory interaction of balance, ns: not significant,

VAS: visual analogue scale, VSS: vertigo symptom scale
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Table 6. Summary of results in chronic dizziness (customized vestibular exercise vs. no treatment exercise)

No. of patients

Author (year)  (intervention/  Variables Intervention Comparators p-value
comparators)
Symptomatic changes Before After 3 month  After 6 month  After 3 month p (intergroup)
Yardeley, et al. 170 (83/87)  VSS 16.57+11.28 9.88+0.76 14.70£9.21 13.3+0.74 0.001
(2004)?
Movement  27.28+5.72 14.55+1.19 26.56+7.64 20.69+1.14 0.001
provoked
dizziness
Functional changes (DHI) Before After 3month  After 6 month  After 3 month p (intergroup)
Yardeley, et al. 170 (83/87) DHI 40.98+£22.52 31.09+1.52 37.89+19.74 35.88+£1.48 0.026
(2004)
Postural stability Before After 6 week After 6 month  After 3 month p (intergroup)
Yardeley, et al. 170 (83/87) Eyesopen  586.49+249.27 528.71+£19.68 561.38+278.66 593.71+18.98 0.019
(2004)?
Eyes closed 897.99+459.94 731.95+32.05 820.27+422.45 854.25+30.48 0.006

DHI: dizziness handicap inventory, VSS: vertigo symptom scale
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