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Unilateral vestibular weakness: an often under-recognized entity. Is symptom 

improvement feasible? 

 

Abstract 

Objective: To review the epidemiology, pathogenesis, diagnosis, and treatment of 

unilateral vestibular weakness (UVW), and critically assess the related evidence. 

Methods: Literature research in Medline and other database sources until August 2020. 

Results: The total number of included studies was 39. 

Conclusion: The lifetime prevalence of UVW in the general population is 0.2%; the 

respective incidence is unknown. UVW frequently overlaps with other diagnoses; 

nevertheless, there is usually a history of a single, preceding, monophasic event. The 

respective criteria include unsteadiness of more than two months, clinical exclusion of 

BPPV, and exclusion of Meniere’s disease, central lesion, or bilateral vestibular 

dysfunction, and more than 25% inter-aural asymmetry in the caloric test. The latter 

represents the golden testing standard in suspected patients, and should be 

complemented with vestibulo-ocular reflex assessment via rotation-testing and video 

head-impulse test.  Posturography can be useful to evaluate postural stability. 

Questionnaire-based assessments may assess symptom severity, the ensuing disability, 

and the subjective perception of patients’ overall balance status. MRI is advised in 

vertiginous patients in the presence of neurologic signs and symptoms, risk factors for 

cerebrovascular disease, or progressive unilateral hearing loss. Vestibular rehabilitation 

is effective in patients with UVW, whilst pharmacological treatment is of limited value. 

Keywords: dizziness, vertigo, unilateral, vestibular weakness, hypofunction, failure, 

compensation 

 

 



Introduction 

 

The term dizziness is used to describe a disturbance in spatial orientation. Dizziness 

may be interpreted as vertigo by the person who feels dizzy, which is either the 

erroneous perception of own movement, such as rotation, or swaying, or movement of 

the environment, or both [1]. 

 

Yet vertigo is not a single disease entity but the cardinal symptom of different diseases 

of varying aetiology [2]. These diseases may be peripheral vestibular (i.e. stemming 

from the inner ear), central vestibular (i.e. arising from the brainstem, or the 

cerebellum), or involve mixed sites of dysfunction. There may also be a different 

underlying pathology, such as viral, or bacterial, vascular, traumatic, medication-

related, or even psychic [1-3]. 

 

Unilateral vestibular weakness (UVW), also termed unilateral vestibular failure or 

hypofunction, on the other hand, is an entity not well defined, even though it is 

relatively common in the literature. Despite the aforementioned lack of consensus in 

the definition of UVW, it is generally accepted that at least an atypical episode of acute 

vestibular failure and vertigo should exist, corroborated by asymmetrical and/or 

reduced caloric response during caloric stimulation, in order to categorize patients 

under this diagnosis. The three-dimensional vestibulo-ocular reflex (VOR) 

performance (gain, asymmetry and phase) could also be considered essential, as an 

abnormal result in either dimension indicates an uncompensated peripheral loss in the 

presence of caloric asymmetry [4]. The latter is especially true with regard to very low 

frequencies, whereas rotation testing could be used to assess low to middle frequency 



responses of the VOR, and the video head impulse test (vHIT) could evaluate high 

frequency VOR responses [4-6]. 

 

Hence, patients demonstrate incomplete resolution of vestibular symptoms, either due 

to failure of recovery from an initial acute vestibular event, or because they experience 

recurrent episodes of vertigo with no intermittent symptoms, or persistent fluctuation 

of symptoms with improvement and relapses [7]. 

 

The aim of the present study is to review the epidemiology, pathogenesis, diagnosis, 

and treatment of UVW, and to critically assess the related evidence. Providing a better 

understanding of this clinical entity may alleviate the associated burden both on 

patients’ quality of life, and on healthcare systems from repeated visits to GP practices 

or hospital outpatient departments. 

 

Materials and Methods 

 

An extensive search of the literature was performed in Medline, Scopus, CINAHL, and 

Google Scholar until May 2020 having two primary end-points: a) to assess the 

diagnostic approaches for UVW detection, and b) to critically assess UVW treatment. 

The search filters “randomized controlled trials”, “prospective studies” and 

“retrospective studies” were applied in the search. The patient population under study 

included adult patients (i.e. over the 16th year of age) with chronic (more than two 

months) unsteadiness, treated in any care setting. 

 

Using the abovementioned framework of results, the retrieved studies were critically 



appraised, according to evidence-based guidelines for the categorization of medical 

studies (Appendix 1). In addition, two secondary outcomes were analyzed: a) the 

pathophysiology of UVW, and b) the incidence of UVW. 

 

During the search the keywords “unilateral vestibular weakness”, “unilateral vestibular 

failure”, “unilateral vestibular hypofunction”, and “vestibular decompensation”, were 

used either alone or in combination of three. In addition, reference lists from the 

retrieved articles were manually searched, as also the published work of leading 

authorities in the field. Language restrictions limited the search to English-language 

articles only. 

 

Results 

 

The search flow chart is summarized in Figure 1. The total number of included studies 

was 39. Among these, 11 represented randomized controlled trials, nine were 

prospective controlled and four were prospective comparative studies, nine were 

prospective, two retrospective comparative, and one retrospective study; one 

population-based prospective, one qualitative, and one cross sectional study were also 

included in study selection. There were no studies exclusively focusing on the 

diagnostic approach of UVW. Furthermore, there was a relative lack of strict clinical 

diagnostic criteria. 

 

Discussion 

 

Epidemiology 

 

Vertiginous syndromes account for 10.7 consultations per 1000 person years in UK [8], 



and 54% of dizziness reports in US primary care statistics [9]. In addition, the incidence 

of patients with vertigo seen annually in the USA is 7 million with an increasing trend 

[10], and approximately one third of the US population has reportedly experienced 

vertigo by the age 65 [11]. 

 

Whilst the lifetime prevalence of rotatory dizziness (which may often be interpreted as 

vertigo) is about 20-30% (being dependent on the specialization of the health 

professionals implicated in the diagnostic process) [12-14], the corresponding 

prevalence of true vertigo does not exceed 7.4%. UVW, on the other hand, is reportedly 

displaying an age-adjusted prevalence of 4.2% in the general population aged 39 years 

or older [15]. Nevertheless, the lack of epidemiological data, stemming from an absence 

of prospective studies following patients after acute vestibular episodes, in order to 

detect the development of chronic symptoms of unsteadiness, results in a more or less 

unknown incidence of the disease [16]. Consequently, there is little information 

regarding long term prognostic factors. 

 

Pathogenesis 

 

Rather typically, there is a preceding episode indicative of acute vestibular lesion (i.e. 

characterized by acute onset, and continuous symptoms lasting days to weeks). 

Although there are cases where a single, monophasic event has not been documented, 

at least an atypical episode of acute vestibular failure and vertigo should exist, 

otherwise the diagnostic approach should be directed towards a central pathology. 

Cochlear dysfunction is typically not present in UVW and co-existence of episodic 

cochlear dysfunction and imbalance would suggest endolyphatic hydrops. 

 



The onset of UVW symptoms is usually described after the remission of the acute 

phase. Hence, acute symptoms (vertigo, inability to stand, vomiting) have completely 

resolved, however, there is a failure to recover from the initial event, or recurrent 

episodes of vertigo with no intermittent symptoms, or persistent fluctuation of 

symptoms with improvement and relapses. Although similar symptoms are often part 

of the natural course of a peripheral vestibular syndrome, the period of incomplete 

symptom resolution in UVW is prolonged, and symptoms tend to chronicity (lasting 

more than 2 months). 

 

Thus, UVW is not simply an electro- (or video-) nystagmographic finding, but rather a 

pattern of patient presentation characterized by the inability to achieve vestibular 

perception without any adverse symptoms, due to the persisting asymmetry in the 

dynamic gain of vestibular reflexes, and the unsuccessful coordination between visual, 

vestibular and proprioceptive stimuli for maintaining gaze stability and posture [17], as 

a result of poor vestibular compensation following the initial vestibular incident. 

 

Diagnosis 

 

History-taking is a key diagnostic action, when dealing with a patient with UVW. 

Typically, there is history of acute vestibular lesion, commonly vestibular neuronitis, 

however, other entities such as Meniere’s disease are possible. Such history is 

frequently confirmed by abnormalities in vestibular testing. 

 

There are three diagnostic criteria for identifying UVW: a) history of more than two 

months of unsteadiness, b) clinical exclusion of benign paroxysmal positional vertigo 



(BPPV), and exclusion of Meniere’s disease, central lesion, or bilateral vestibular 

dysfunction (Figure 2), and c) more than 25% inter-aural asymmetry in the caloric test. 

With regard to the aforementioned criteria, although BPPV is in principle a different 

entity in terms of pathophysiology, representing an induced episodic vertiginous 

syndrome not associated with the superior branch of the vestibular nerve, which is 

typically involved in UVW, it should be kept in mind, when assessing chronic vestibular 

symptomatology.  

 

The symptomatology of UVW includes chronic (more than two months) unsteadiness, 

disequilibrium, midline deviation during walking, and sometimes intolerance to 

motion. Patients typically complain of imbalance, rarely nausea and visual-vestibular 

mismatch (which can also be described as visual vertigo) and room tilt illusion. There 

is also a marked reduction in balance confidence. Cognitive deficits in domains such as 

visuospatial abilities, and processing speed have also been reported in UVW patients, 

especially older ones [18, 19]. 

 

The course of the disease can be stable, or progressive and deteriorating. The symptoms 

can be steady, reflecting an established, yet incomplete, recovery following the acute 

vestibular event, or fluctuating, exhibiting persistent, lingering symptoms between 

episodic vestibular events [20]. 

 

There is a potential overlap with other diagnoses, such as chronic subjective dizziness, 

phobic postural vertigo, or visual vertigo (Figure 3). The common field between these 

diagnoses and UVW is a chronic perception of dizziness, without obvious neurologic, 

or acute vestibular impairment. The difference is located in the psychological 



component which is determinative, if not predominant, in phobic postural vertigo and 

chronic subjective dizziness. Nevertheless, various degrees of anxiety and depression 

are present in as many as 48% of patients with chronic postural disturbance [21], 

although it is difficult to differentiate preexisting from secondary psychological 

disorders. 

 

Caloric irrigation is the golden standard of the testing armamentarium in patients with 

suspected UVW, and reveals hypofunction of the horizontal semicircular canal (canal 

paresis) greater than 25%. Caloric testing is in fact the only test providing lateralizing 

information in patients with chronic dizziness [22]. However, caloric testing should be 

complemented with VOR assessment via rotation testing and vHIT to provide accurate 

information about the suspected uncompensated peripheral loss (see also below). 

 

Performing the clinical HIT, and seeking for spontaneous and head shaking nystagmus 

(triple testing) can be a good screening tool, towards the prediction of vestibular 

weakness in electro- (video-) nystagmography. The negative predictive value of the 

latter combination was reported to be as high as 80.4% suggesting that four out of five 

patients with a negative triple test do not suffer from UVW [23]. In addition, the visually 

enhanced VOR (VVOR) and the VOR suppression (VORS) are two complementary 

tests, which can lateralize the affected side in UVW patients, during low-frequency 

head movements. Such patients exhibit corrective saccades to the same direction of the 

nystagmus fast phase during the VVOR test (i.e. towards the healthy side), when the 

head rotates toward the affected side. Furthermore, UVW patients exhibit larger 

corrective saccades to the healthy side, during the VORS test, following the respective 

head movements towards this side. Tilting the head down after the head-shaking test 



may also prove useful in the diagnosis of UVW patients, as opposed to central vertigo, 

because the former tend to suppress the ensuing horizontal nystagmus, a property not 

displayed in cases of central lesions [24, 25]. The application of the vHIT could also 

enhance the diagnostic accuracy in this respect. Indeed, while the clinical HIT allows a 

detection of re-fixation saccades after the head impulse (overt saccades), conducting 

the vHIT provides access to otherwise invisible saccades during head impulse (covert 

saccades) [26]. Hence, the test addresses potential limitations of the HIT, allowing a 

quantitative assessment of the semicircular canal function, and providing side and 

receptor specific information of the VOR [6]. 

 

In addition, the subjective visual vertical (SVV) is ipsilesionally shifted in UVW 

patients. The distorted perception of verticality during ipsilesional roll-tilts seems to 

stem from insufficient adaptation of the contralesional utricle. Hence, vestibular-

evoked myogenic potential (VEMP) testing in UVW patients may not only improve 

their identification, but also identify those who might benefit from targeted balance 

training. By contrast, galvanic vestibular stimulation (GVS) should not be used for the 

diagnosis of unilateral vestibular hypofunction, as the respective induced nystagmus is 

not useful as a diagnostic tool in a clinical setting [27, 28]. 

 

Rotation testing in UVW patients (i.e. rotatory chair) can evaluate the compensation of 

the VOR, however, the compensatory and adaptive processes in patients with UVW 

may have an independent course, because the results of the VOR are not readily 

transferable to the vestibulo-spinal reflex (VSR). Adding a sinusoidal component in 

rotational testing has proved clinically useful for assessing VOR recovery [4]. 

Posturographic results may also prove extremely helpful in assessing VSR 



compensation. Discordance between results of rotation tests and posturography can be 

observed in as many as 50% of the patients with UVW [20, 29]. Moreover, complaints 

of instability have been correlated with abnormal posturographic data, suggesting that 

a thorough evaluation of a patient with UVW has to include information about the VSR, 

provided by these data. Hence, posturography can be useful to evaluate postural 

stability in patients with UVW [30]. 

 

In addition, body-worn accelerometers may further provide measurements of sway, 

which may represent a patient-friendly, reliable, inexpensive and efficient alternative 

recording technique – together with clinical balance and mobility tests – regarding the 

diagnosis, follow-up and rehabilitation of patients with UVW. In this context, 

measurements obtained during treadmill-, or tandem-walking reveal wider step width 

and greater variability of roll rotation at the hip in patients with UVW, compared to the 

control group, thus implying that UVW-induced asymmetry can increase posture 

variability and gait instability. Furthermore, measuring the degree of balance and gait 

regularity using body-worn inertial sensors, during the tandem walking test, may 

provide a novel quantification of movement which could identify abnormalities in 

patients with vestibular impairment [31-33]. 

 

Questionnaire-based assessments can also be used to evaluate patients with UVW, with 

respect to the severity of their symptoms, the ensuing disability, and the subjective 

perception of their overall balance status [30-32]. Confirmation of the questionnaire-

collected data may again be provided with the use of body-worn accelerometers [37]. 

 

MRI is advised in vertiginous patients in the presence of neurologic signs and 



symptoms, risk factors for cerebrovascular disease, or progressive unilateral hearing 

loss [38]. In addition, preliminary data also suggest that the combination of caloric 

testing and functional MRI may demonstrate specific patterns of grey matter activation 

in UVW patients [39]. 

 

Treatment 

 

Several studies have established the effectiveness of vestibular rehabilitation in patients 

with UVW (Tables 1 & 2). Targeted Cawthorne-Cooksey exercises, in particular, 

enhance the vestibulo-spinal compensation in patients with UVW, resulting in balance 

and anterior displacement improvement, compared with general instructions, or simple 

encouragement of patients to move (strength of recommendation B) [40, 41]. In 

addition, adaptive supervised vestibular rehabilitation exercises, with components of 

Cawthorne-Cooksey and Norre exercises also lead to symptom improvement, contrary 

to unsupervised home exercise sessions (strength of recommendation A) [35]. 

 

Customized program exercise programs incorporating optokinetic stimuli and visual 

desensitisation have also proved beneficial in the treatment of UVW, as they produce 

significant improvement in symptoms, disability, balance, and postural stability 

(strength of recommendation A) [34, 42]. In this context, virtual reality-based gaming 

home exercises provide a modern additional measure to improve long-term vestibular 

rehabilitation outcomes, when integrated in a classical vestibular rehabilitation plan 

[43]. 

 

Furthermore, vestibular exercises to enhance the VOR were shown to be more effective 



than placebo for the recovery of predictable and unpredictable head movements 

dependent on dynamic visual acuity in patients with unilateral vestibular hypofunction 

(strength of recommendation B) [23, 25]. Aquatic physiotherapy and biofeedback were 

also reportedly successful in reducing the variation of body displacement, and 

improving body stability and directional control (strength of recommendation B) [44, 

45]. 

 

Vestibular rehabilitation may also be an appropriate first stage of management for many 

dizzy patients in primary care. Interventions including education, head and body 

movements, relaxation breathing and encouragement result in significant 

improvements in physical indices of balance, and subjective indices of symptoms and 

distress, compared with usual medical care in the primary setting (strength of 

recommendation B) [46]. 

 

Apart from objective outcome measures of vestibular rehabilitation, such as 

posturography, there are also subjective estimates of improvement in UVH patients, 

such as self-assessment reports, and quality of life or visual scales. 

 

Pharmacological treatment in UVW is of limited value, and no study has shown any 

benefit from using pharmacological agents so far. This comes in stark contrast with the 

general notion of chronic subjective dizziness, in which balance disorders and fear are 

correlated and lead to vicious cycle, giving rise to a problem in perception of space and 

motion, with associated phobias and avoidance behavior [47]. Treatment in the latter 

condition includes psychoeducation, behavioural interventions and SSRIs (Figure 3) 

[47]. 
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Figures 

 

Figure 1 

 

Flow-chart of UVW studies 

 

 

 

 



 

 

Figure 2 

Schematic flow chart of diagnostic approach and management options for UVW 



 

 

Figure 3 

Clinical entities related to UVW 

 

 

 

 

 

 

 



Table 1 

Studies assessing treatment options for UVW patients (randomized controlled trials) 

 

authors 

 

study 

type 

 

evidence 

level 

number of 

subjects 

 

type of 

vestibulopathy 

 

intervention 

 

outcome 

measure 

 

remarks 

 

 

 

 

 

 

Micarelli et al., 

201948 

 

 

 

 

 

 

randomized 

controlled 

 

 

 

 

 

 

 

I 

 

 

 

 

 

 

 

47 

 

 

 

 

 

unilateral 

vestibular 

hypofunction 

with/without 

 MCI 

 

 

 

 

 

 

(HMD)-based 

gaming procedure 

combined with 

conventionalVR 

vs.conventional 

VR 

 

 

 

 

 

 

 

vHIT/SPT/ 

DHI/ABC/ 

DGI 

a) significant  improvements in 

posturography parameters and 

dizziness-related and  

QoL scores were found in all patient 

groups 

b) HMD older adults were found to 

have significant changes in post-

treatment total DHI, DGI and ABC 

compared to VR older adults, and 

patients with MCI 

c) HMD- based gaming procedure is 

capable to improve VOR, postural 

control and QoL also in vestibular 

impaired MCI patients, in whom the 

cognitive decline could obstruct the 

goal of rehabilitation. 

 

 

 

 

 

Viziano et al., 

 201943 

 

 

 

 

 

randomized 

controlled  

 

 

 

 

 

I 

 

 

 

 

 

47 

 

 

 

right chronic 

vestibular 

hypofunction 

right-handed 

patients 

 

 

 

HMD-based 

gaming procedure 

combined with 

conventionalVR 

vs.conventional 

VR 

 

 

 

 

 

vHIT/SPT/ 

DHI/ABC/ 

DGI 

a)VOR gain values maintained 

significant improvement, especially 

in the HMD group at 12 months, 

compared to pretreatment 

values 

b) HMD patients showed 

higher VOR gain values than 

VR only subjects at 12 

months 

c) static posturography 

scores showed significant 

improvement in the HMD 

group at 12 months 

 

 

 

Micarelli et al., 

201749 

 

 

 

randomized 

controlled 

 

 

 

 

I 

 

 

 

 

47 

 

right chronic 

vestibular 

hypofunction 

right-handed 

patients 

 

HMD-based 

gaming procedure 

combined with 

conventionalVR 

vs.conventional 

VR 

 

 

vHIT/SPT/ 

DHI/ABC 

 SSQ*/ZIAD/ 

DGI 

a) there is a significant maximization 

effect ofipsilesional VOR 

improvement in the HMD, compared 

to the VR group 

b) the HMDgroup exhibited an 

overall improvement in both post-

treatment self-reported and 

performance measures, compared 

toVR group 

 

 

 

 

 

 

Pavlou et al, 

201341 

 

 

 

 

 

 

randomized 

controlled 

 

 

 

 

 

 

I 

 

 

 

 

 

 

60 

 

 

 

chronic peripheral 

vestibular 

symptoms 

diagnosed after 

complete 

neurological/ 

neurotological 

examination 

 

 

 

8-week customized 

program 

incorporating 

optokinetic stimuli 

training via 

FFVER (n= 

20)/DVDs (n= 

20)/DVDu (n= 20)  

 

 

 

 

 

dynamic 

posturography

/FGA/ 

questionnaires 

 

a) all groups showed significant 

within-group improvements for 

vestibular, visual vertigo, and 

autonomic symptoms 

b) posturography and FGA improved 

significantly in FFVER and DVDs 

groups 

c) anxiety scores improved 

significantly in DVDs and depression 

in FFVER group 

d) the drop-out rate was significantly 

higher in DVDu, compared to the 

other 2 groups  

Abbreviations: MCI: mild cognitive impairment, HMD: head-mounted display, VR: vestibular rehabilitation, vHIT: video head-impulse test, SPT: static 

posturography testing, DHI: dizziness handicap inventory, ABC: activities-specific balance confidence, DGI: dynamic gait index, VOR: vestibulo-ocular reflex, 

QoL: quality of life, SSQ: Simulator Sickness Questionnaire, ZIAD:Zung instrument for anxiety disorders,FFVER: full-field visual environment rotator, DVDs: 

DVD supervised, DVDu: DVD unsupervised, FGA: functional gait assessment 

*HMD group only 



 

Table 1 (cont.) 

Studies assessing treatment options for UVW patients (randomized controlled trials) 

Authors  

study 

type 

 

evidence 

level 

number of 

subjects 

 

type of 

vestibulopathy 

 

intervention 

 

outcome 

measure 

 

Remarks 

 

 

 

 

 

Giray et al, 

200930 

 

 

 

 

 

randomized 

controlled 

 

 

 

 

 

 

I 

 

 

 

 

 

 

42 

 

 

chronic 

decompensated 

unilateral 

peripheral deficit 

diagnosed by 

caloric testing, 

ocular motor 

testing and 

positional testing 

 

 

 

balance, adaptation 

and substitution 

exercises and visual 

desensitisation for 4 

weeks (treatment 

group)/no treatment 

(control group) 

 

 

 

 

 

VAS/DHI/ 

BBS 

/mCTSIB 

a) significant improvements in all 

parameters were observed in the 

treatment group 

b) there was significant difference 

in all post-exercise outcome 

measures in the treatment compared 

to the control group 

c) customized exercise programs 

are beneficial in the treatment of 

chronic UVD, producing significant 

improvement in symptoms, 

disability, balance, and postural 

stability 

 

 

 

 

 

 

Vereeck et al, 

200850 

 

 

 

 

 

 

randomized 

controlled 

 

 

 

 

 

 

 

I 

 

 

 

 

 

 

 

53 

 

 

 

 

 

 

post acoustic 

neuroma surgery 

 

 

 

 

 

 

customized 

rehabilitation 

exercises vs. general 

instructions 

 

 

 

 

 

 

DHI/SBS/ 

TUG test/TGI 

/DGI 

a) all subjects clearly improved 

within the first six postoperative 

weeks 

b) in patients over 50, early 

vestibular rehabilitation facilitates 

recovery of postural control after 

acoustic neuroma surgery 

c) older subjects receiving 

vestibular rehabilitation 

significantly outperform their 

counterparts receiving general 

instructions only on SBS, TUG 

testing and TGI 

d) This effect persist up to 12 weeks 

and is also apparent on the DGI 

 

 

Pavlou et al, 

200451 

 

 

randomized 

controlled 

 

 

I 

 

 

40 

 

 

chronic peripheral 

vestibulopathy 

8-week customised 

exercises vs. 

customised exercises 

& simulator-based 

desensitization 

 

dynamic 

posturography/

questionnaires  

a) visual vertigo symptoms and 

anxiety reduced in both groups 

b) posturography and depression 

improved more in the presence of  

simulator-based desensitization 

 

 

 

 

 

Topuz et al, 

200434 

 

 

 

 

 

randomized 

controlled 

 

 

 

 

 

I 

 

 

 

 

 

125 

 

 

 

 

unilateral chronic 

vestibular 

dysfunction 

 

 

8-week, 2-staged  

vestibular 

rehabilitation 

program with 

components of 

Cawthorne-Cooksey 

and Norre exercises 

 

 

 

 

 

DHI/VAS 

a) 77.4% of patients showed 

improvement in both VAS and DHI 

scores 

b) there was a fast recovery in the 

supervised exercise session, but no 

significant difference in the home 

exercise session 

c) either supervised exercise is 

better than home exercise, or 10 

supervised sessions are sufficient to 

get the end result 

Abbreviations: VAS: visual analog scale, DHI: dizziness handicap inventory,BBS: Berg balance scale mCTSIB : modified clinical test for sensory interaction on 

balance, UVD: unilateral vestibular dysfunction, SBS: standing balance sum TUG: timed up and go TGI: tandem gait index, DGI: dynamic gait index 

 

 



 

 

 

 

Table 1 (cont.) 

Studies assessing treatment options for UVW patients (randomized controlled trials) 

Authors  

study 

type 

 

evidence 

level 

number of 

subjects 

 

type of 

vestibulopathy 

 

intervention 

 

outcome 

measure 

 

Remarks 

 

 

Krebs et al, 

200352 

 

 

randomized 

controlled 

 

 

 

I 

 

 

 

51 

 

 

unilateral 

vestibular 

hypofunction 

12-week intervention 

with adaptation and 

balance exercises 

(treatment 

group)/strength 

exercises (control 

group) 

 

 

locomotor 

stability/BoS 

/gait velocity 

 

a) intervention group improved in 

gait velocity and BoS 

b) 61% of patients who completed 

the intervention had clear 

locomotor gains 

 

 

 

 

Herdman et 

al, 200335 

 

 

 

 

randomized 

controlled 

 

 

 

 

I 

 

 

 

 

21 

unilateral 

vestibular 

hypofunction with 

25% or greater 

difference in 

slow-phase eye 

velocity on the 

caloric/rotary 

chair tests 

 

 

vestibular exercises 

to enhance the VOR 

(treatment group)/ 

placebo exercises 

(control group± 

 

 

 

 

DVA/VAS 

a) use of vestibular exercises is the 

main factor for recovery of DVA-

predictable and DVA-unpredictable 

head movements in patients with 

UVH 

b) changes in oscillopsia did not 

correlate with DVA-predictable or 

unpredictable head movements 

 

 

 

Yardley et al, 

199845 

 

 

 

randomized 

controlled 

 

 

 

I 

 

 

 

143 

 

 

 

dizziness of 

vestibular origin 

education, head and 

body movements, 

relaxation breathing 

and encouragement 

(treatment 

group)/usual GP 

medical care (control 

group) 

 

 

SRT/ 

provocative 

movements/ 

questionnaires 

a) there was significant difference 

between the two groups on physical 

indices of balance and subjective 

indices of symptoms and distress 

b) VR may be an appropriate first 

stage of management for many 

dizzy patients in primary care 

Abbreviations: BoS: base of support, DVA: dynamic visual acuity, VAS: visual analog scale, UVH: unilateral vestibular hypofunction, VOR: vestibulo-ocular 

reflex, DVA: dynamic visual acuity, UVH: unilateral vestibular hypofunction, GP: general practitioner, SRT: sharpened Romberg’s test, VR: vestibular 

rehabilitation 

 
±The placebo group was switched to vestibular exercises after 4 weeks 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Table 2 

Studies assessing treatment options for UVW patients (prospective and retrospective 

studies) 

 

authors 

 

study 

type 

 

evidence 

level 

number of 

subjects 

 

type of 

vestibulopathy 

 

intervention 

 

outcome 

measure 

 

remarks 

 

 

Maslovara 

et al., 201953 

 

 

prospective 

comparative 

 

 

II 

 

 

50 

unilateral chronic 

vestibular 

hypofunction vs. 

bilateral 

vestibular 

hypofunction 

8-week VR in 

patients with 

CUVH (n= 

30)vs.1-year VR in 

patients with BVH 

(n= 20) 

 

 

DHI/ABC 

a) there is significant improvement 

in post-interventional  DHI scores 

in both patient groups  

b) there is significant increase in 

post-interventional  balance 

confidence in both patient groups 

 

 

Bayat et al, 

201754 

 

 

single-blinded 

prospective 

 

 

 

II 

 

 

 

21 

 

chronic 

decompensated 

unilateral 

vestibular deficit 

 

 

adaptation 

/habituation 

exercises 

 

 

 

 

DHI 

a) customized VRT exercises 

decrease symptoms and improve 

dizziness-related disability in the 

elderly population 

b) the rehabilitation programs 

demonstrate their maximum 

influence during the first 2 weeks 

 

 

 

Rocha et al, 

201438 

 

 

 

 

Prospective 

 

 

 

 

II 

 

 

 

 

9 

 

non-specific 

peripheral 

vestibular 

disease and/or 

symptoms of 

dizziness for more 

than 3 

months 

 

 

vestibular 

rehabilitation 

based on 

Cawthorne-

Cooksey 

excercises 

 

 

 

POMA/ 

Unterberger-

Fukuda test 

 

a) vestibular rehabilitation based on 

Cawthorne-Cooksey exercises is an 

effective treatment 

 b) balance and anterior 

displacement improves in patients 

undergoing vestibular rehabilitation 

c) there was no control group 

 

 

 

 

Dannenbaum et 

al, 200955 

 

 

 

 

prospective 

 

 

 

 

 

II 

 

 

 

 

10 

 

 

vestibular paresis 

in caloric testing, 

duration of 

symptoms for at 

least 4 months. 

DVA scores at 

slow (0.5 Hz), 

moderate (1 and 

1.5 Hz), and fast 

(2.0 Hz) 

frequencies of 

head motion in the 

horizontal vertical 

planes 

 

 

 

Snellen and E-

charts/ 

caloric testing 

a) the number of UVH subjects 

with abnormal DVA scores 

increased with the frequency of 

head motion 

b) the correlation between 

percentage of vestibular paresis at 

the caloric test and DVA score is 

low 

 

 

 

 

Gabilan et al, 

200842 

 

 

 

 

 

Prospective 

 

 

 

 

 

II 

 

 

 

 

 

21 

 

 

More than 25% 

inter-aural 

asymmetry in 

caloric testing 

according to 

Jongkee’s formula 

 

 

 

 

10 sessions of 

aquatic 

physiotherapy 

 

 

 

DHI/dCP /self-

perception 

scale of 

dizziness 

intensity 

a) DHI total scores and self-

perceived dizziness intensity were 

lower following rehabilitation  

b) dCP revealed reduction in the 

variation of body displacement in 

the average stability, 

anterior/posterior stability, and 

average medial/lateral stability 

indexes following rehabilitation 

c) there was no control group 

Abbreviations: VR: vestibular rehabilitation, CUVH: chronic unilateral vestibular hypofunction, BVH: bilateral vestibular hypofunction, DHI: dizziness handicap 

inventory, ABC: activities-specific balance confidence, VRT: vwstibular rehabilitation therapy, POMA: performance-oriented mobility assessment, UVH: unilateral 

vestibular hypofunction, DVA: dynamic visual acuity, dCP: dynamic computerized posturography 

 

 

 



 

 

 

 

Table 2 (cont.) 

Studies assessing treatment options for UVW patients (prospective and retrospective 

studies) 

 

Authors 

 

study 

type 

 

evidence 

level 

number of 

subjects 

 

type of 

vestibulopathy 

 

intervention 

 

outcome 

measure 

 

remarks 

 

 

 

Perez et al, 

200644 

 

 

 

Prospective 

 

 

 

II 

 

 

 

37 

 

persistent 

unsteadiness, 

imbalance, and/or 

intolerance to 

motion, no signs 

of central lesions 

 

 

 

5-week visual BF-

based computerized 

balance intervention 

 

 

 

dCP/DHI/ 

SOT/LOS 

a) 73% of patients improved their 

DHI results 

b) DHI-improved patients that 

showed increased in the SOT 

composite score, reduced reaction 

time and increased sway velocity, 

endpoint excursion, maximum 

excursion and directional control 

 

 

 

 

 

Gill-Body et 

al, 200056 

 

 

 

 

 

prospective 

comparative 

 

 

 

 

 

 

II 

 

 

 

 

 

 

41 

 

peripheral UVH 

with 2 month non-

central 

unsteadiness, 

asymmetrical/ 

insufficient 

responses in 

ROT, and 30% 

inter-aural 

asymmetry in 

caloric testing 

 

 

 

 

 

 

correlational study 

 

 

 

 

DHI/ TUG 

test/posturo- 

graphy 

/balance tests 

a) balance impairments alone 

explained 13% of the variance in 

DHI scores in UVH subjects 

b) clinical tests of balance 

impairments and functional 

performance appear to be useful in 

explaining disability 

c) balance impairments and 

functional performance appear to be 

more closely related to disability in 

BVH compared with UVH patients 

 

 

Strupp et al, 

199840 

 

 

prospective 

comparative 

 

 

 

II 

 

 

 

39 

 

persisting 

peripheral 

vestibular deficit 

for at least 30 

days 

 

Cawthorne-Cooksey 

exercises (treatment 

group)/ 

encouragement to 

move (control group) 

 

 

 

OT/SVV/TSP 

 

specific vestibular exercises 

improve vestibulo-spinal 

compensation in patients with acute 

peripheral vestibular lesions 

 

 

 

 

Borello-

France et al, 

199957 

 

 

 

 

 

prospective 

controlled 

 

 

 

 

 

II 

 

 

 

 

 

12 

 

unilateral 

peripheral 

vestibular 

hypofunction 

more than 25% 

inter-aural 

asymmetry in 

caloric testing‡ 

 

 

 

 

motor planning and 

movement execution 

during 3 voluntary 

movement tasks 

 

 

 

 

 

RT /MT  

a) individuals with peripheral UVH 

initiate voluntary movement 

responses with similar timing as 

control subjects 

b) individuals with peripheral UVH 

require more time to complete 

voluntary movements compared to 

controls 

c) VR should include goal-directed 

movement and address issues of 

movement speed 

 

 

 

Norre et al, 

198729 

 

 

 

retrospective 

comparative 

 

 

 

 

III 

 

 

 

 

 

192 

 

 

peripheral 

unilateral 

vestibular 

hypofunction and 

Meniere’s disease 

 

 

 

 

observational study 

 

 

 

posturography

/ROT/ 

Romberg’s 

test 

a) posturography is useful in 

peripheral vestibular disorders 

b) ROT showed better vestibulo-

ocular compensation in Meniere's 

disease, compared to the cases with 

UVH 

c) abnormal postural results were 

equally observed in both groups 

Abbreviations: dCP: dynamic computerized posturography,BF:biofeedback, DHI: dizziness handicap inventory, SOT: sensory organization test, LOS: limits of 

stability test, UVH: unilateral vestibular hypofunction,  ROT: rotation testing, TUG: timed up and go, BVH: bilateral vestibular hypofunction, OT: ocular torsion, 

SVV: subjective visual vertical, TSP: total sway path, RT: choice reaction time, MT movement time, VR: vestibular rehabilitation 



 

 



Table 3 

Levels of evidence regarding the primary research question in studies that investigate the 

results of a treatment (http://www.cebm.net/index.aspx?o=1025) 

 

Category of evidence Study design 

 

 

Level I 

• high quality randomized trial with statistically significant 

difference, or no statistically significant difference but 

narrow confidence intervals 

• systematic review of Level I randomized control trials 

(and study results were homogenous) 

 

 

Level II 

• lesser quality randomized control trial (e.g. < 80% follow 

up, no blinding, or improper randomization) 

• prospective comparative study 

• systematic review of Level II studies or Level I studies 

with inconsistent results 

 

Level III 

• case control study 

• retrospective comparative study 

• systematic review of Level III studies 

Level IV • case series 

Level V • expert opinion 

 

 

 

 

 

 



Table 4 

Strength of recommendation by category of evidence for guideline development58 

 

 

Strength of recommendation 

 

Category of evidence 

A  directly based on category I evidence 

B  directly based on category II evidence or extrapolated 

recommendation from category I evidence 

C  directly based on category III evidence or extrapolated 

recommendation from category I or II evidence 

D  directly based on category IV evidence or extrapolated 

recommendation from category I, II or III evidence 
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