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INTRODUCTION
Benign paroxysmal positional vertigo (BPPV) is regarded as the most common peripheral vestibular disorder and cause of vertigo 
[1-3]. BPPV can be a disabling and incapacitating condition [4]. Moreover, BPPV and vestibular disorders can be associated with de-
pression and anxiety and act mutually reinforcing [5, 6]. These issues can be evaluated with self-assessments tools for vestibular, un-
specified, or emotional complaints with the Dizziness Handicap Inventory (DHI) [7], the Visual Analog Scale (VAS) [8], and the Hospital 
Anxiety and Depression Scale (HADS) [9], respectively.

Limitations in conventional repositioning treatment of BPPV have led to the development of reposition devices [10-13]. The TRV chair 
(TRV Chair®; Interacoustics, Denmark; TRV with respect to the inventor Thomas Richard-Vitton) is a mechanical diagnostic and repo-
sition device created for management of BPPV. The advantages of the TRV chair compared with conventional management include 
improved analytical feasibility, accurate navigation, and treatment of people unfit for manual treatments [13-16]. A previous review 
has revealed a shortage of published literature on reposition chairs and the effect on BPPV [13]. To the best of our knowledge, no 
studies to this day have evaluated subjective outcomes systematically and prospectively in patients receiving reposition treatment 
in the TRV chair.

Reposition Chair Treatment Improves Subjective 
Outcomes in Refractory Benign Paroxysmal Positional 
Vertigo

OBJECTIVES: Despite increasing utilization of reposition devices in the management of benign paroxysmal positional vertigo (BPPV), knowledge 
on subjective outcomes is insufficient. The objective of the present study was to evaluate subjective vertigo complaints and vertigo-associated 
emotional distress during reposition chair management for refractory BPPV.

MATERIALS AND METHODS: This was a prospective observational cohort study of subjective and objective data of 31 patients suffering from 
refractory BPPV representing failed conventional repositioning treatment. At the beginning of each visit, the patients filled out the Dizziness 
Handicap Inventory (DHI), the Visual Analog Scale (VAS), and the Hospital Anxiety and Depression Scale (HADS). Treatment and re-evaluation were 
repeated every 2 weeks until the patient was declared disease-free.

RESULTS: Complete remission of BPPV required a mean of two treatments. Mean DHI score decreased from 45 points prior to first treatment to 
22 points by finished treatment (p<0.001). Similarly, mean VAS score was reduced from 58 to 25 points (p<0.001), and HADS decreased from 
8 to 5 points (p<0.001). Patients with cupulolithiasis reported worse vertigo complaints than those with canalolithiasis. All scores correlated 
positively.

CONCLUSION: Patients with refractory BPPV improved significantly by reposition chair management according to all subjective outcomes. Thus, 
the reposition device could significantly reduce disease burden in the group of patients with BPPV who failed to respond to conventional man-
agement. The strong correlation between the scores suggests VAS as a useful tool for vertigo-related patient complaints.
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In our tertiary university institution, we receive refractory BPPV cases 
from all parts of the country on a daily basis. The patient group is char-
acterized by intractable BPPV that has failed conventional reposition-
ing treatment. Owing to chronic and disabling vertigo, many patients 
struggle with emotional distress. Given that the TRV chair offers strict 
objective control (accurate 3D rotational planes and videonystagmog-
raphy, VNG), the objective of the study was to evaluate subjective com-
plaints (VAS, DHI, and HADS) during treatment with reposition maneu-
vers in the TRV chair for this problematic group of patients.

MATERIALS AND METHODS
This was a prospective observational cohort study of both subjective 
and objective outcomes. Prior to recruitment, inclusion criterion was 
defined as adult patients with refractory BPPV referred to our tertia-
ry university otorhinolaryngology department. Refractory BPPV was 
defined as confirmed or suspected BPPV that did not respond to re-
peated attempts of manual treatment. All patients were referred from 
other hospitals or private otorhinolaryngology clinics due to failure 
in management. Exclusion criterion was non-BPPV-related vertigo di-
agnosed at the first visit. Patients received oral and written informa-
tion. Informed consent was obtained from all individual participants 
included in the study. The study was reported to the National Board of 
Health and Data Protection Agency (journal no. 03305/30-1355). Ethics 

committee approval was not required. Patient inclusion occurred over 
a period of 9 months, from September 2014 to May 2015. A total of 
31 patients suffering from refractory BPPV were included in the study. 
Upon diagnosis of BPPV, the type of BPPV was characterized, and sub-
sequent treatment in the TRV chair was selected. Among the 31 pa-
tients, five were excluded from the study; two were lost to follow-up 
(did not attend the following appointments), two did not fill out the 
questionnaires adequately, and one was under the influence of the 
anti-anxiety drug pregabalin (that may influence the vestibulo-ocular 
reflex and the outcome of the questionnaires). Among the 26 included 
patients, there were 18 (69%) women and 8 (31%) men. The mean age 
of the patients at first treatment was 57 (standard deviation 14) years.

Patients were re-evaluated two weeks after treatment, and reposition 
treatment was repeated in case of remaining BPPV. Prior to each indi-
vidual treatment session and after being declared free of otolith dis-
ease, the patient was given the following questionnaires to fill out: DHI, 
VAS, and HADS. DHI is a 25-item survey created in 1990 for self-per-
ceived handicap owing to vestibular disorder [7]. Items are marked with 
0 (no), 2 (sometimes), or 4 (yes) points and are summarized in a total 
grade ranging from 0 to 100 points. VAS is a measurement tool for in-
tensity of subjective complaints. It is commonly used for pain evalu-
ation. However, it has also been applied to patients with dizziness [8]. 
The scale we applied was a 100 mm line on which the patient should 
mark the overall severity of vertigo symptoms. Thus, the grade could 
be quantified from 0 to 100 points. HADS is a self-assessment survey 
to detect and manage emotional distress [9]. It is a 14-item survey of 
which each item is graded from 0 to 3 according to the severity of the 
symptom, resulting in a total grade ranging from 0 to 42 points.

The TRV device has preset 360° planes for each of the semi-circular 
canals, allowing diagnosis and treatment of all subtypes of BPPV. 
VNG goggles eliminate visual fixation and allow for magnification, 
analysis, and storage of nystagmus patterns during positioning in the 
TRV chair. The diagnosis for posterior canal BPPV and horizontal (lat-
eral) canal BPPV is performed by Dix-Hallpike and supine roll tests, re-
spectively [17]. The criterion for BPPV is position-dependent positional 
nystagmus with or without fatigue. TRV chair treatment is based on 
the Epley and the barbecue (180-270 rotations) maneuvers for poste-
rior BPPV and horizontal BPPV, respectively [12, 17, 18]. Multicanal BPPV 
is addressed by treating canalolithiasis before cupulolithiasis and re-
positioning posterior canal otoliths before horizontal canal otoliths. 
Furthermore, the TRV chair has a potentiated “impact” function, ap-
plying decelerating manual forces upon reposition maneuvers. De-
tailed operational procedures of the TRV chair have previously been 
published including the clinical distinction between canalolithiasis 
and cupulolithiasis that relates to the timing and excitation of geo-
tropic or apogeotropic nystagmus, respectively [13, 19]. The TRV setup 
is displayed in Figure 1.

Statistical Analysis
All subjective data were analyzed as continuous variables. Paired 
two-tailed Wilcoxon test was used for evaluation of the differences 
in scores during treatment. Mann–Whitney U test was used for com-
parison between BPPV subtypes. Spearman’s correlation (rs) was used 
for correlation analyses of the three scoring systems. Bonferroni cor-
rection was performed to address potential type 1 errors. Thus, the 
significance level of p<0.05 was corrected to p<0.017.

Figure 1. The TRV chair setup. The patient is fixed in the chair and fitted with vid-
eonystagmography goggles. Eye movements are presented on the wall monitor.
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RESULTS
The 26 patients corresponded to a total of 76 treatments. Regard-
ing each individual treatment, patients suffered from posterior 
canalolithiasis (42 cases of all treatments), posterior cupulolithia-
sis (30 cases of all treatments), horizontal canalolithiasis (2 cases 
of all treatments), and horizontal cupulolithiasis (11 cases of all 
treatments). Of the 76 treatments, multicanal affection accounted 
for nine cases. All patients had unilateral affection. Seven (27%) pa-
tients presented a BPPV subtype conversion during the treatment 
course, the most predominant being cupulolithiasis switching to 
canalolithiasis, followed by multicanal affection switching to sin-
gle canal affection. The mean number of treatments was 2 (range 

1-11). The mean number of weeks treated was 6 (range 2-31) weeks. 
Seven (27%) patients experienced recurrence. The mean time to 
recurrence after last treatment was 6.5 months. The mean time of 
observation was 32 months. Table 1 displays the clinical features of 
the included patients.

DHI: The mean DHI score at first treatment was 45 points. The corre-
sponding end mean end score was 22 points. The difference in DHI 
scores showed statistical significance (p<0.001).

VAS: The mean VAS score prior to first treatment was 58 points. By the 
end of treatment, this score had decreased to 25 points (p<0.001).

HADS: The first and last mean HADS scores were 8 points and 5 
points, respectively. The decrease in HADS score from first to last 
treatment showed a strong trend (p=0.024). Table 2 and Fig. 2 dis-
play the individual scores for each subjective outcome during TRV 
treatment.

Correlation analyses between VAS/DHI, VAS/HADS, and DHI/HADS 
showed positive correlations. VAS and DHI had a strong correlation 
(rs=0.79, p<0.001). VAS and HADS had a moderately positive correla-
tion (rs=0.43, p<0.001). DHI and HADS similarly showed a moderately 
positive correlation (rs=0.51, p<0.001).

Grouping according to the canalolithiasis or cupulolithiasis variant of 
BPPV (the last registered for each patient) enabled subtype compar-
isons. Any presence of cupulolithiasis (as either single or multicanal 
affection) was grouped as cupulolithiasis. VAS scores for all canaloli-
thiasis treatments had a mean of 31 points compared with 44 points 
for cupulolithiasis (p=0.015). DHI scores for all canalolithiasis treat-
ments had a mean of 28 points in contrast to 39 points for cupuloli-
thiasis (p=0.006). The mean HADS score for canalolithiasis treatments 
was 5 points compared with a mean of cupulolithiasis HADS scores of 
6 points (p=0.36). Subgroups regarding semi-circular canal affection 
were too small to make meaningful statistics since most of the hori-
zontal semi-circular canal affections were multicanal in combination 
with cupulolithiasis.

Table 1. Demographic and clinical features of BPPV subjects and TRV 
treatment

Clinical features of 26 patients (SD)

Age (mean) 56.9 (14.6)

Sex ratio (female/male) 18/8

n treatments (mean) 2

n weeks of treatment (mean) 6

n recurrence 7

Time to recurrence in months (mean) 7 (8)

Months of observation (mean) 33 (3)

Standard deviation is in parentheses.

Table 2. Scores for VAS, DHI, and HADS before the first treatment and after 
ending treatment

Mean scores Before treatment After treatment Difference p

DHI 45.4 (20.4) 21.7 (17.9) 23.7 (52%) <0.001

VAS 57.7 (23.6) 25.4 (24.8) 32.3 (56%) <0.001

HADS 8.0 (5.9) 5.4 (4.6) 2.6 (33%) <0.001

Parentheses indicate standard deviation and percentage, respectively.
DHI: Dizziness Handicap Inventory; VAS: Visual Analog Scale; HADS: Hospital Anxiety 
and Depression Scale

Figure 2. a-c. Vertigo measured with a) VAS and b) DHI and emotional distress measured with c) HADS for each individual patient during TRV treatment. Each line 
represents a patient and each dot represents an evaluation. The mean number of treatments was two. VAS and DHI are scales ranging from 0 to 100. HADS ranges 
from 0 to 42.
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DISCUSSION
The present study evaluates the treatment effect of reposition chair 
treatment on complicated cases of BPPV. Demography for this pa-
tient group was in accordance with our expectations and previous 
studies that had a similar sex ratio and age [10, 13].

VAS, DHI, and HADS outcomes were all substantially responsive to 
treatment. Since the TRV chair together with VNG has a standardized 
and accurate ability to identify the presence of otoliths or clear the 
patient for BPPV, these findings indicate that the subjective burden of 
symptoms overall matches the objective findings. VAS and DHI were 
significantly higher for patients who suffered from cupulolithiasis than 
for those who suffered from canalolithiasis. Previous findings that cu-
pulolithiasis is harder to treat than canalolithiasis could describe this 
difference [13, 20]. However, there was no difference in scores related to 
emotional distress as measured by the HADS. These findings are inter-
esting, indicating that fixed otoliths produce more severe subjective 
vertigo complaints than loose otoliths. However, depression and anx-
iety issues (as measured by HADS) appear independent of the variant 
of BPPV (grouped according to cupulolithiasis or canalolithiasis).

The initial (before treatment) mean DHI score of 45 corresponds to 
a moderate dizziness handicap, whereas a score of 22 corresponds 
to a mild handicap [7]. The change in scores during treatment repre-
sented a 52% decrease. In contrast, VAS showed higher mean scores 
at both the first (58 points) and the last visits (25 points), signifying 
a decrease of 56%. Thus, despite showing a strong correlation, VAS 
scores did not follow DHI scores completely. Though all patients were 
declared disease-free at the final visit, no mean scores (including 
HADS scores) were approximating a value of 0. Although a significant 
improvement occurs, this indicates a discrepancy between objective 
and subjective parameters. An explanation for this finding could be 
the post-reposition residual dizziness that subsides after approxi-
mately 3 weeks in most cases, but for the minority of patients, it can 
take 1-3 months [21]. Causes for this phenomenon include remaining 
otolith debris not generating visible nystagmus and central adapta-
tion. Another reason for scores not declining completely is an inher-
ent bias in the questionnaires being filled out 2 weeks after reposi-
tioning. Although the items in the surveys are based on the present 
situation, some overlap to the recent pathologic situation is likely. 
The selected group of patients in the study cohort has suffered from 
long-term refractory BPPV. This could explain why HADS demonstrat-
ed a less decrease than the other parameters because HADS focuses 
on issues that do not respond immediately to successful treatment. 
Several HADS items include a time aspect (e.g., often, sometimes, not 
often, and very seldom as answers to the question “I can enjoy a good 
book or radio or TV program”). It is reasonable to believe that 2 weeks 
is not sufficient to generate a valid response when taking into ac-
count how long the patients have been suffering from BPPV. Future 
studies should re-evaluate patients with questionnaires at long-term 
follow-up (e.g., at 6 months after last treatment) to adjust for the new 
life situation and to counter a potential subjective “backlog.”

VAS was strongly correlated to DHI. This indicates that VAS could be 
regarded as a validated scoring system of subjective complaints re-
garding dizziness. VAS is a strong indicator of overall symptomatic 
burden (physical, emotional, and functional dizziness) and a mod-
erate indicator of anxiety and mood issues. This suggests that VAS 

could monitor and evaluate subjective treatment effect. However, in 
addition to providing a greater level of detail, DHI should still be con-
sidered a more accurate evaluation tool of subjective BPPV burden. 
Nevertheless, VAS represents a quick, easy-to-apply evaluation tool 
for overall subjective complaints associated with BPPV. VAS may be 
applied for simple evaluation of treatment effect or comparison be-
tween individuals or groups.

A limitation of the present study is the lack of a manual control group 
for comparing reposition chair treatment with conventional reposi-
tion treatment. However, in this setting, all patients have failed man-
agement with manual procedures prior to consultation in our labora-
tory. The waiting time from referral to appointment in the clinic was 
not available for the current period but normally ranges from 6 to 
12 months; therefore, patient motivation for voluntary participation 
in a randomized controlled trial is low. Despite this methodological 
limitation, to our knowledge, the current study is the only study to 
prospectively and systematically investigate subjective outcomes for 
this patient group.

The findings indicate that individuals suffering from refractory and 
chronic BPPV do not only experience moderate to severe dizziness 
handicap, but in addition, many patients struggle with secondary 
emotional issues. This calls for multidisciplinary efforts including 
physiotherapy and psychological involvement in the vestibular reha-
bilitation of patients with dizziness that is known to improve patient 
outcomes in vertigo[22].

CONCLUSION
Patients with refractory BPPV improved significantly by TRV chair 
management according to subjective outcomes measured by the 
DHI, the VAS, and the HADS. BPPV was resolved after a mean of two 
treatments. Thus, the reposition device could significantly reduce 
disease burden in the group of patients with BPPV who previously 
failed to respond to conventional treatment. In addition, there was 
a strong correlation between the scores extracted from DHI and VAS, 
suggesting VAS as an individual measurement tool for vertigo-relat-
ed patient complaints.
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