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Introduction

Benign paroxysmal positional vertigo (BPPV) 
is one of the most common causes of vertigo, 
accounting for 17-42% of all cases.1-3 A large range 
of prevalence can be found in the literature, ranging 
from 10.7 to 140 per 100.000.4 Multiple definitions 
for BPPV have been proposed, however they all 
include the typical episodic rotational sensation 
with a duration of under one minute, occurring 
while changing head positions. One underlying 
pathophysiology is associated with a dislodgment 
of otolith particles into one or more of the 
semicircular canals that act as either free floating 
particles or adherent otoconia to the cupula. Vertigo 
is then triggered by head motion in the canal plane, 
causing either inertial changes or direct movement 
of the cupula. Multiple therapeutic maneuvers 
exist to liberate the free floating particles from the 
affected canals.4, 5 Multiple international studies of 
BPPV have been performed, however data from the 
BPPV population in Belgium is lacking. The aim of 
our study is to improve understanding of the BPPV 

population in Belgium and compare these results 
to those found in the literature to identify future 
research topics.

Materials and methods

BPPV was diagnosed by the characteristic 
nystagmus on examination using Dix-Hallpike and 
supine roll test diagnostic maneuvers. Patients were 
systematically evaluated, using the Dix-Hallpike 
maneuver, contralateral Dix-Hallpike, and the 
supine roll test consecutively. Age, sex, affected 
canal, and affected side were recorded for all BPPV 
patients from 1995 to 2016. Beginning in 2012, 
follow-up data were recorded for all patients by 
telephone assessment. This was performed by our 
audiologists three days after the canal repositioning 
maneuver. Patients were asked if they still had 
any dizziness symptoms at this time, including 
positional vertigo as seen in BPPV, as well as 
lightheadedness, instability, or other symptoms. 
Patients reporting symptoms of any kind were 
provided the option to wait for additional effects 
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again with a new CRM that was repeated until 
symptoms resolved completely.

Discussion

Our data included a notable female predominance 
in the BPPV population, with 69.46% of all patients 
being female. This female/male ratio of 2.32 is 
similar to the data  reported in other studies (F/M 
ratio 2-3).6-8 A large German epidemiological study 
suggests that this is primarily due to increased 
prevalence of migraine in women,7 although the 
adjusted odds ratio for migraine failed to show 
a significant association of BPPV with female 
gender. The association of migraine and BPPV 
is not yet well understood, and some authors 
suggest that patients with migraine suffer from 
recurrent inner ear damage due to vasospasm or 
other mechanisms associated with migraine that 
lead to the detachment of otoconia.9 Osteoporosis 
and osteopenia are also reported to be associated 
with BPPV,8  and the increased prevalence of this 
condition in females may also be related to the 
increased female preponderance and may also play 
a role in elderly patients.6

  Our data revealed that the right side is 
predominantly affected in BPPV. The right/left 
ratio of 1.395 seen in our cohort confirms the 1.41 
ratio previously reported.10 This could be related to 
a right-sided sleeping position, often seen in older 
patients.10 BPPV patients are often more aged, and 
studies have shown that patients with increased 
age often prefer to lie on the right side due to 
cardiovascular conditions.11 This is thought to be 
a protective strategy to avoid discomfort from an 
enlarged apical heart beat or further hemodynamic 

of the canal repositioning maneuver or to come 
back for a repeat maneuver. Results were analysed 
retrospectively and compared to those found in the 
literature.

Results

A total of 3785 patients were retrospectively 
enrolled, of which 1140 (30.54%) were male and 
2646 (69.46%) were female (F/M ratio 2.32). 
The right side was affected in 53.8% of all cases. 
Left sided BPPV accounted for 38.5% of cases 
and bilateral BPPV was seen in 7.6%. Posterior 
canal BPPV was the most frequent, with 2759 
affected patients (72,89%). 701 patients had 
horizontal canal BPPV (18.52%), of which the 
geotropic type was most frequent (478 geotropic 
(68.2%) vs. 223 ageotropic (31.8%)). Anterior 
canal BPPV and multiple canal BPPV occurred 
less frequently, with 155 (4.10%) and 168 (4.4%) 
affected patients, respectively. Follow-up data were 
available beginning in 2012, creating a subgroup 
of 1468 patients available for outcome assessment 
(Figure 1). Telephone assessment after three days 
showed complete resolution of symptoms in 813 of 
1468 patients (55.38%). 655 patients had various 
persistent symptoms, ranging from lightheadedness 
to rotatory vertigo. However, 126 (8.58% of total) 
patients preferred to wait for additional effects of 
the initial CRM and did not return with persistent 
complaints. Additionally, 207 (14.10% of total) 
patients with persistent symptoms had no evidence 
of residual BPPV at follow-up testing, and 322 
(21.93% of total) patients with persistent symptoms 
tested positive for BPPV at the return visit. These 
patients were reassessed and subsequently treated 

Figure 1
Telephone assessment.
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when systematically using VNG-goggles. Anterior 
canal BPPV appears to be underestimated and care 
needs to be taken to avoid missing the downbeating 
nystagmus component. Future research is needed to 
further assess the added value of routine use of VNG-
goggles for patients with BPPV. However, it should 
be noted that this study covers a large range of time 
and new causes of positional vertigo and nystagmus 
have now been described. It is possible that some 
early cases could be attributable to other causes of 
positional nystagmus that were not yet known at the 
time of initial diagnosis. Rare cases of apogeotropic 
posterior canal BPPV have also been reported, in 
which otolithic particles are dislodged into the non-
ampullar arm of the posterior canal.16 Since these 
patients also show a downbeating nystagmus on 
Dix-Hallpike, it is possible some of these patients 
were misdiagnosed as having anterior canal BPPV.  
A higher number of multiple canal BPPV cases were 
found in our population relative to the literature. We 
believe this may be due to the high number of post-
traumatic cases we encounter at our department as 
it has been shown that post-traumatic BPPV more 
often involves multiple canals.15

  Success rates following canal repositioning 
maneuvers in BPPV range from 75.9% to 
97.4% depending on the study population, study 
design, affected canal, and specific repositioning 
maneuver.6,17 Our data showing residual BPPV in 
21.93% of patients after one canal repositioning 
maneuver lies in this range, however a direct 
comparison of these data is not possible. Since 
we report pooled response data with a lack of 
standardized treatment and outcome assessment, 
it is difficult to accurately assess our success rates, 
and a limited loss to follow-up using telephone 
assessment was inevitable, which may also bias our 
outcome assessment. 

Conclusion

We present the largest cohort of Belgian BPPV 
patients to date. Our findings are consistent with 
those found in the literature and confirm the right-
side and female predominance. However, a higher 
percentage of anterior canal BPPV was observed, 
presumably due to the use of VNG-goggles for 
diagnosis. This suggests an underestimation of this 
entity in clinical practice and illustrates the need for 
future research to assess the added value of routine 
use of VNG-goggles in BPPV diagnosis. 

compromise seen in congestive heart failure. The 
correlation between sleeping position and the 
affected side in horizontal and posterior canal BPPV 
has been previously reported, and is understandable 
from a pathophysiological point of view.10,12 
Since otoconia are more dense than endolymph, 
continuously positioning of the head on the same 
side during sleep causes the otolithic particles to 
dislodge into the lowermost semicircular canal due 
to the effect of gravity.
  The more frequent involvement of the posterior 
canal is reported with variable percentages in the 
literature, presumably due to heterogeneity of study 
populations and design (Table 1).4, 6, 13, 14

  The variable incidence of horizontal semicircular 
canal involvement also reported in the literature 
(Table 1) is seemingly related to the delay between 
symptom onset and the examination. This type of 
BPPV self-resolves more quickly than the posterior 
canal type, so institutions seeing patients with more 
delay will see a lower percentage of horizontal 
semicircular canal BPPV.4, 15 We ensure that each 
acute vertigo patient is assessed within 48 hours 
to minimize diagnostic delays at our outpatient 
department, and this rapid evaluation may have 
increased the prevalence of horizontal canal BPPV 
diagnosis in our population.
  Interestingly, our cohort also shows a higher 
percentage of anterior canal BPPV (Table 1). 
This type of BPPV can be diagnosed when a 
rotational downbeat nystagmus is observed in the 
contralateral Dix-Hallpike or in the head-hanging 
position. However, this downbeating component 
is easily missed during clinical evaluation which 
can lead to underestimation of this type. The large 
number of anterior canal BPPV patients in our 
cohort can be explained by the frequent use of 
VNG-goggles during vertigo assessment in our 
outpatient department. This is in agreement with 
Jackson and colleagues, who found anterior canal 
BPPV accounting for 21.2% of all BPPV cases 

Canal Belgian cohort Literature

Posterior 2759 (72.89%) 60-90% 

Horizontal 701 (18.52%) 5-22% 

Anterior 155 (4.10%) 1-3%  

Combination 168 (4.4%) 1.5% 

Table 1
Affected canal in BPPV cases
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