OC09
BPPV2

FREE PAPER FORM

 SUBMITTING AUTHOR’S (FIRST NAME and LAST NAME):

Takao Imai
 AUTHOR’S E-MAIL:

timai@ent.med.osaka-u.ac.jp
 COMPLETE LIST OF AUTHORS (All authors contributing to this abstract should be listed here, first name
last name)
1
2
3
EXAMPLE: Nicolas Perez-Fernandez , Eduardo Martin-Sanz , Jose A. Lopez-Escamez

Takao Imai 1, Tomoko Okumura 1, Takashi Sato 1, Yumi Ohta 1, Takefumi Kamakura 1, Hidenori Inohara
1
 ACADEMIC/HOSPITAL AFFILIATION (Use superscripts in case of multiple affiliation for each author or
multiple institutions):

Department of Otorhinolaryngology - Head and Neck Surgery, Osaka University Graduate School of
Medicine, Osaka, Japan
 Are you eligible and do you want to apply for the WON-SANG LEE AWARD?

 ABSTRACT TITLE:

Effects of interval time of the Epley Maneuver on immediate reduction of positional nystagmus: A
randomized, controlled, non-blinded clinical trial

 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Objective: The Epley maneuver (EM) has an immediate effect: rapid reduction of positional nystagmus.
Benign paroxysmal positional vertigo (BPPV) causes BPPV fatigue, which constitutes fatigability of positional
nystagmus and vertigo with repeated performance of the Dix-Hallpike test; notably, BPPV fatigability
becomes ineffective over time. We hypothesized that the immediate effect of the EM is caused by BPPV
fatigue. Therefore, we suspected that performance of the EM with intervals between head positions would
worsen the immediate reduction of positional nystagmus in patients with BPPV, because BPPV fatigability
would become ineffective during performance of this therapy. Methods: Forty patients with newly
diagnosed BPPV were randomly assigned to the following two groups; one group performed the EM without
intervals between positions (group A), and the other group performed the EM with 3 min intervals between
positions (group B). The primary outcome measure was the ratio of maximum slow-phase eye velocity
(MSPEV) of positional nystagmus soon after the EM, compared with that measured before the EM.
Secondary outcome included whether a 30 min interval after the EM enabled recovery of MSPEV of
positional nystagmus to the original value. This study followed the CONSORT 2010 reporting standards.
Results: In both groups A and B, the immediate effect of the EM could be observed, because MSPEV during
the second Dix-Hallpike test was significantly smaller than MSPEV during the first Dix-Hallpike test (p <
0.0001 in group A, p < 0.0001 in group B). The primary outcome measure was larger in group B than in group
A (p = 0.0029). The immediate effect faded 30 min later (secondary outcome). Conclusions: This study
showed that the EM had an immediate effect both with and without interval time in each head position of

the EM. Because setting interval time in each head position of the EM reduced the immediate effect of the
EM, interval time during the EM adds less benefit. This finding can reduce the effort exerted by doctors, as
well as the discomfort experienced by patients with pc-BPPV, during EM. However, this immediate effect
may be caused by BPPV fatigue, and may fade rapidly. Classification of Evidence: 1b.
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 ABSTRACT TITLE:

Geriatric Benign Paroxysmal Positional Vertigo: A Single-center Study
 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Abstract
Background: Dizziness and imbalance are among the most common problems in the elderly. Benign
paroxysmal positional vertigo (BPPV) is the most common cause of these problems.
Objective: To comparatively analyze the clinical features and canalith repositioning maneuver (CRM)
treatment efficacy in geriatric and non-geriatric BPPV patients based on the Bárány Society's BPPV
diagnostic criteria.
Methods: 575 patients diagnosed with BPPV were enrolled. All patients were diagnosed based on the
presence of nystagmus during the Dix-Hallpike, supine Roll tests. CRM were performed according to the
involvement of canals. The subjects were divided into two groups by age (geriatric group ≥60 years and
non-geriatric group 13-59 years), and the gender, subtype distribution and CRM treatment efficacy were
analyzed.
Results: (1) Age ranged from 60 to 88 years in geriatric group (70.16±7.384 years, n=270) and from 13 to
59 years in non-geriatric group (44.57±10.174 years, n=305).The geriatric group included 178 women and

92 men(1.9:1), the non-geriatric group included 237 women and 68 men(3.5:1)(p=0.002).The gender ratio
changed with age.(2)Subtype distribution: (a)posterior canal BPPV(PC-BPPV):in geriatric group,
156(57.7%) were diagnosed with PC-BPPV, among which 117(43.3%) had canalolithiasis (PC-BPPVca),39(14.4%) had cupulolithiasis (PC-BPPV-cu). In non-geriatric group, 199(65.2%) were diagnosed with
PC-BPPV, among which 141(46.2%) had PC-BPPV-ca, 58(19.0%) had PC-BPPV-cu. (b)horizontal canal
BPPV(HC-BPPV): 82(30.4%) in geriatric group and 69(22.6%) in non-geriatric group were diagnosed with
HC-BPPV(p=0.035). In geriatric group,40(14.4%) had HC-BPPV-ca, 42(15.6%) had HC-BPPV-cu. In nongeriatric group,44(14.4%) had HC-BPPV-ca, 25(8.2%) had HC-BPPV-cu(p=0.006). (c) anterior canal (ACBPPV): 14(5.2%) in geriatric group and 32(10.5%) in non-geriatric group were diagnosed with AC-BPPV
(p=0.019). (d) multi-canal BPPV (MC-BPPV):18(6.7%) in geriatric group and 5(1.6%) in non-geriatric group
were diagnosed with AC-BPPV(p=0.002). (3) CRM treatment efficacy: treatment outcome was compared
among two groups. The treatment efficacy by one session CRM was 58.1% (111/191) in geriatric group
and 73.8% (163/221) in non-geriatric group (p=0.001), which had a tendency to decrease with age.
Conclusion: BPPV is more common among women, and our study showed for geriatric men, there was a
tendency to increase with age. The proportion of HC-BPPV-cu and MC-BPPV was higher in geriatric BPPV,
while AC-BPPV was less than younger BPPV. Treatment efficacy by CRM may decrease with age.
Keywords: Benign paroxysmal positional vertigo, Geriatric, Cupulolithiasis, Canalith repositioning
maneuver
Fig.1 BPPV gender ratio(n=575)
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Table1. BPPV subtype distribution(n=575)

BPPV Subtype

Geriatric group(n=270)

PC-BPPV

Non-geriatric group(n=305)

156(57.7%)

199(65.2%)

p value

0.066

PC-BPPV-ca

117(43.3%)

141(46.2%)

0.486

PC-BPPV-cu

39(14.4%)

58(19.0%)

0.144

HC-BPPV

82(30.4%)

69(22.6%)

0.035**

HC-BPPV-ca

40(14.8%)

44(14.4%)

0.895

HC-BPPV-cu

42(15.6%)

25(8.2%)

0.006**

AC-BPPV

14(5.2%)

32(10.5%)

0.019**

MC-BPPV

18(6.7%)

5(1.6%)

0.002**

**p < 0.05 BPPV, benign paroxysmal positional vertigo ; PC, posterior canal ; ca, canalolithiasis; cu,
cupulolithiasis; HC, horizontal canal; AC, anterior canal; MC, multiple canal

Fig.2 CRM treatment efficacy(n=412)
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 ABSTRACT TITLE:

Clinical Characteristics and Associated Factors of Canal Switch in Benign Paroxysmal Positional Vertigo
 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Abstract
Background: Canal switch benign paroxysmal positional vertigo (CS-BPPV) is a transition of BPPV
involving one canal to another canal on the same side during or after canalith repositioning procedures
(CRP).
Objective: To investigate the clinical characteristics of CS-BPPV and its associated factors.
Methods: 1,031 patients with BPPV were retrospectively analyzed. The percentage of CS-BPPV among
three canals was analyzed and the baseline characteristics, intensity of nystagmus and the percentage of
direction-reversing nystagmus were compared between patients with and without CS-BPPV.
Results: (1) baseline characteristics：A total of 1031 patients (including 46 patients with multi-canal BPPV)
with BPPV were retrospectively analyzed, including 51 patients had CS-BPPV (51/1031, 4.9%) and 980
patients had non-CS BPPV(980/1031, 95.1%). There was no statistical significance between the two
groups regarding age, sex, side of affected semicircular canal (p=0.159, 0.465, and 0.341, respectively).

(2) CS-BPPV rate: Of 1031 BPPV, (a) there were 601 (58.3%) patients with posterior canal BPPV (PCBPPV), among which 25 (4.2%) PC-BPPV exhibited canal switch phenomenon, including 11 (1.8%)
conversion to horizontal canal BPPV (HC-BPPV) and 14 (2.3%) conversion to anterior canal BPPV(ACBPPV); (b) There were 289 (28.0%) HC-BPPV, 17 (5.9%) exhibited canal switch, including 14 (4.8%)
conversion to PC and 3 (1.0%) conversion to AC; (c) there were 95 (9.2%) AC-BPPV, including 9 (9.5%)
exhibited canal switch phenomenon, including 8 (8.4%) conversion to PC and 1 (1.1%) conversion to AC.
(3) Direction-reversing nystagmus and maximum slow phase velocity (mSPV) of nystagmus: Directionreversing nystagmus occurred in 11 patients (21.6%) of the CS-BPPV group and 45 patients (4.6%) of the
non-CS-BPPV group (p < 0.001). The mSPV of nystagmus in patients with CS-BPPV was significantly
higher when compared with patients with non-CS-BPPV (p < 0.001).
Conclusion: The canal switch phenomenon occurs in BPPV patients. AC-BPPV has a higher canal switch
incidence, followed by HC-BPPV and PC-BPPV. For patients with different types of BPPV, CS-BPPV has a
higher SPV value and is prone to show reverse nystagmus.
Keywords: benign paroxysmal positional vertigo ， canal conversion, canal switch, direction-reversing
nystagmus
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 ABSTRACT TITLE:

Upright BPPV Protocol: sensitivity of a new protocol for the diagnosis of Benign Paroxysmal Positional
Vertigo

 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
The diagnosis of benign paroxysmal positional vertigo (BPPV) traditionally relies on well-known positioning tests.
Patients are brought to the supine position and the head is quickly turned towards the side to be tested.
Nevertheless, standard positionings can be poorly tolerated in patients with intense autonomic symptoms and
anxiety-related issues, especially in the acute stage. Furthermore, the diagnosis of the affected side in horizontal
semicircular canal (HSC)-BPPV may require some test repetitions. We gathered under the so-called "Upright BPPV
Protocol" (UBP) those diagnostic tests performed with patient in the sitting position by moving the head along the
spatial axes and observing nystagmus features. This protocol includes the evaluation of spontaneous nystagmus in
the primary gaze position, the Head Pitch Test (HPT), head movements along RALP and LARP axes (URALP/ULARP
test) and the Upright Head Roll Test (UHRT). Firstly, we retrospectively analyzed 134 patients with HSC-BPPV. They
received both UBP and a complete diagnostic protocol (CDP), including UBP, seated-supine positioning test and
standard supine roll test. A correct diagnosis for HSC-BPPV was achieved in 95.5% of cases using the UBP exclusively,
with a highly significant concordance with the CDP (p<0.000, Cohen’s kappa=0.94), regardless of the time elapsed
from symptoms onset to the diagnosis. The concordance between CDP and UBP was not impaired even if the latter
protocol only provided incomplete results (p<0.000). A correct diagnosis using the sole standard supine roll test was
achieved in 85.1% of cases, with a weaker strength of relationship (Cohen’s kappa=0.80). In a second prospective

study, 109 patients diagnosed with posterior semicircular canal (PSC)-BPPV were enrolled. HPT was carried out first.
In case it was useless for the diagnosis, it was sensitized by flexing the patient’s head backward and forward along
the RALP and LARP planes (URALP/ULARP test). The diagnosis was then confirmed by bilateral Dix-Hallpike test. A
correct diagnosis of PSC-BPPV was achieved in 75.2% with the sole HPT, whereas in 87.2% of cases with the
URALP/ULARP test. The sensitivity of the Upright Protocol was related to the diagnostic delay, as the correct
diagnosis was achieved in 100% of patients with recent onset of symptoms (<7 days), while reducing to 68.9% in
subjects with longer-lasting vertigo (p<0.001).In conclusion, the proposed UBP allows a correct diagnosis from the
sitting position in most patients presenting with the most common BPPV-forms, especially in the acute stage, sparing
the patient traditional positioning tests and related symptoms.
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 ABSTRACT TITLE:

The impact of Benign Paroxysmal Positional Vertigo (BPPV) on gait and falls: a systematic review and
meta-analysis.

 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
The goal of this systematic review and meta-analysis is to give insight in the influence of Benign Paroxysmal
Positional Vertigo (BPPV) on gait, falls and fear of falling. As such, this is an important topic for otolaryngologists and
physical therapists. Preliminary results show the following:
Background: Benign Paroxysmal Positional Vertigo (BPPV), characterized by vertigo after head rotations is the most
common cause of balance disorders and dizziness among older adults. The influence on gait and falls is unclear.
BPPV is well treatable with a Particle Repositioning Maneuver (PRM).
Methods: Pubmed, Web of Science and Scopus were systematically searched for articles comparing gait and/or
falling between 1) people with BPPV (pwBPPV) and controls and 2) pre- and post-treatment. When possible,
standardized mean differences (SMD) or Odds-ratio (OR) were calculated.
Results: 14 from the 18 included studies were useful for a meta-analysis. Gait velocity was 0.072m/s lower in
pwBPPV in comparison to controls (SMD -0.73; p<0.001). Differences in gait velocity were even more present during
head rotations, as PwBPPV walked 0.11m/s slower during that condition in comparison to controls (p<0.001). After
PRM gait velocity significantly increased during normal walking (SMD -0.51; p<0.001) and walking with head rotation
(p<0.01). Further, gait became safer according to the Dynamic Gait Index and Functional Gait Assessment (SMD 0.81; p<0.001).

The amount of fallers was not significantly different between pwBPPV and controls (OR 2.0; p=0.11). However, after
treatment the reported number of falls, the amount of pwBPPV that fell and fear of falling reduced significantly.
Discussion: The difference in gait velocity between pwBPPV and controls on one hand and post-treatment on the
other hand is clinically meaningful. The fall related difference between pwBPPV and controls might be
underestimated, as only 46 pwBPPV were included for this outcome. Studies including more older adults with BPPV
are necessary to evaluate the influence of BPPV on fall incidence.
Conclusion: even though fall incidence in pwBPPV is not significantly higher in comparison to controls, treatment
with a PRM has a tremendous influence on gait and fall outcomes post-treatment. Gait velocity (with and without
head rotations), DGI, FGI, fear of falling and fall incidence improved after treatment in pwBPPV. As such, a good
diagnosis and treatment of BPPV is of utmost importance.
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 ABSTRACT TITLE:

Personalized Medicine for Optimal Stimulation of the Semicircular Canals

 A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:

BACKGROUND. The rotational tests are always performed following a specific procedure independently on the
angular arrangement of the semicircular canals for a given patient. This might result in an impairing diagnostic
ability. Considering the personalized medicine in the development of rotational tests, there are certain optimized
angular directions that maximize stimulation in a certain canal, almost completely inhibiting the other two. It is
expected that this plane of rotation, known as prime direction, can provide a better response on clinical test.
METHODS. Based on mathematical models of the membranous labyrinth and their simulation by means of
Computational Fluid Dynamics techniques, we evaluate how different planes of rotation affect the vestibular
diagnosis.
RESULTS. Both ideal and real models predict similar behavior in terms of pressure distribution, velocities and
vorticity (Figure 1 and Figure 2). Evaluating the transcupular pressure, the degree of optimization varies depending
on the selected plane of rotation (Table 1 and Table 2). The prime directions show an optimization of the rotational
testing when the angular relationship between semicircular canals is lower than 90º, increasing as they move away
from the ideal orthogonality.

CONCLUSION. We demonstrate that a different plane of rotation, selected following the angular relationships
between the planes of the semicircular canals, helps to distinguish each cupular stimulus contribution on the
nystagmus, resulting in an optimization of the rotational testing of the vestibular function. To study the
individualities of the membranous labyrinths through numerical simulations can serve as a tool to increase the
vestibular diagnosis success.
TARGET AUDIENCE. Physicists, mathematicians and otolaryngologists specialized in otoneurology.

Figure 1. The total pressure obtained under Htest angular direction for rotating reference frame, with amplified
vision of cupula walls, where horizontal ones show the biggest pressure differences. The data was obtained at the
end of stimulation when the head returns to the initial position (clockwise rotation). A) Pressure distribution for the
real model. B) Pressure distribution for the orthogonal model.

Figure 2. The velocity and vorticity in rotating reference frame, obtained under Htest angular direction for the
orthogonal model. Slides were made considering the centerline of each idealized semicircular canal. A) Vortices in
the frontside and backside of the utricle. Vortices in B) the horizontal ampullae C) the superior ampullae D) the
posterior ampullae.

Rotational
direction
Hprime
Sprime
Pprime

Canal
excited
Horizontal
Superior
Posterior

Optimization
respect to test
9.19%
-4.09%
12.68%

Optimization
respect to max
18.01%
-4.98%
11.65%

Table 1. Degree of optimization for prime directions compared with test and max directions for the real model.
Where the positive percentages indicate optimization and negative lack of effectivity.

Model

Name
HS75
HS75
HS75
HS105
HS105
HS105
HP75
HP75
HP75
HP105
HP105
HP105

Rotational
direction
Hprime
Sprime
Pprime
Hprime
Sprime
Pprime
Hprime
Sprime
Pprime
Hprime
Sprime
Pprime

Canal
excited
Horizontal
Superior
Posterior
Horizontal
Superior
Posterior
Horizontal
Superior
Posterior
Horizontal
Superior
Posterior

Optimization
respect to test
22.17%
0%
0%
-4.45%
0%
0%
32.26%
0%
0%
-1.90%
0%
0%

Optimization
respect to max
22.17%
11.80%
0%
-4.45%
21.08%
0%
32.26%
0%
7.4%
-1.90%
0%
12.02%

Table 2. Grade of optimization for prime directions compared with test and max directions for the idealized models.
Where the positive percentage indicates an optimization and negative a lack of effectivity.

