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Introduction

Benign paroxysmal positional ver-
tigo (BPPV) is the most common
cause of vertigo. Approximately
94% of BPPV cases involve the
posterior semicircular canal (p-
BPPV).1 In 1952, Dix-Hallpike2

described the characteristic ipsidi-
rectional torsional nystagmus pro-
voked by the head manoeuvre
which they developed to identify
BPPV. Two main theories have
been proposed for the pathophysi-
ological mechanism of BPPV.
According to the cupulolithiasis
theory developed by Schuknecht
in 1962,3 otoconial debris might
dislodge from the utricular macu-
lae to the cupula of the posterior
semicircular canal ampulla, and
then firmly adhere, making the

cupula abnormally sensitive to
gravity. The “heavy cupula” theo-
ry, however, could not fully
explain the limited duration of
nystagmus observed in BPPV or
the latency of its onset. A second
theory (canalolithiasis) was then
proffered by Hall et al.4 in 1979
and Epley5 in 1980, who argued
that degenerative debris does not
adhere to the cupula but rather
floats freely in the endolymph of
the long arm of the semicircular
canal. Stimulation of the ampulla
by these loose particles causes
vertigo and nystagmus when the
head is moved in the same plane
as the posterior semicircular
canal.4

The phenomenon of sponta-
neous resolution of BPPV has
brought the efficacy of various

treatments into doubt. Medical
management and surgical inter-
ventions have been found to be
ineffective in controlling BPPV
symptoms.6,7 Vestibular habitua-
tion therapies seem to be benefi-
cial, especially in the short term,
but they have a significant recur-
rence rate.8

In the interim, specific
 liberatory manoeuvres have been
developed for the treatment of
BPPV, such as the Semont9 and
Epley10 manoeuvres. The aim of
these manoeuvres is to move the
inorganic fragments located on the
cupula of the posterior canal or
floating in the canal towards the
utricle in a single treatment
 session if possible. 

Epley and Semont manoeuvres
are still the most popular
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 treatment methods. However,
other manoeuvres have been
 proposed for the treatment of
BPPV with the aim of increasing
the number of therapeutic tools
available and improving success
rates. The aim of this study is to
assess the efficacy of a new
 physical approach for treating p-
BPPV that is believed to act as a
liberatory manoeuvre. This new
manoeuvre was first applied after
the report of a patient suffering
from p-BPPV whose symptoms
were relieved immediately after
he performed rapid successive
head movements himself.

Materials and methods

This prospective study included
176 patients with p-BPPV. The
study group consisted of
146 patients, 49 males and
97 females, with a median age of
48 years (range, 15 to 78 years).
The aetiological factors associated
with p-BPPV (Table 1) revealed
that the majority of cases (83.5%)
belonged to the idiopathic group.
The diagnosis of p-BPPV was
based on the Dix-Hallpike
manoeuvre with observation
through Frenzel glasses. A
 torsional-upbeating nystagmus,
lasting less than 1 minute, with the
fast phase of the superior pole of
the eye moving toward the under-
most ear, was considered to
 indicate the disease.11

The inclusion criteria were as
follows: All patients had a diagno-
sis of p-BPPV for the first time in
the outpatient clinic; they had
received no previous medical
treatment for vertigo; and they had
no history of chronic ear disease.
Patients who were diagnosed and
managed in the emergency depart-
ment were excluded from the
present study, as the conditions

are different compared with a
regular  outpatient department.
Exclusion criteria in this study for
both study groups were: diag-
nosed cervical spondylarthropathy
or symptoms related to cervical
spine pathology, retinal detach-
ment, severe heart and vascular
disease, and severe osteoporosis.  

A sham control group of
30 patients (13 males and
17 females, median age 42 years)
with p-BPPV was used. These
patients received placebo treat-
ment. Individuals in the placebo
group were first seated with the
eyes open and then placed in the
lateral position with the affected
side down. The patients were kept
there for 2 minutes after the nys-
tagmus had subsided, and slowly
returned to the original sitting
position.

Description of the manoeuvre

The patient is seated facing the
physician, who proceeds with the
following movements: holding the
patient’s head tightly with both
hands (Figure 1), the physician
turns the head from the midline
position to the left and then to
the right and vice-versa through
an angle of 180° each time
(Figure 2). The first two turns are
slow and then 10 to 12 extremely
rapid turns follow, lasting approxi-
mately 10 seconds. These move-
ments are consecutive and there is

no interruption on either side in
the horizontal plane. In this proce-
dure, the velocity reaches levels
such that patients cannot fix their
eyes anywhere in the surrounding
field. Immediately after the proce-
dure, the Dix-Hallpike manoeuvre
was repeated in every case. The
manoeuvre was considered suc-
cessful when no nystagmus could
be detected in the Dix-Hallpike
manoeuvre. The manoeuvre is the
same regardless of the affected
side. The same physician
examined  all the patients. After a
successful session patients were
discharged without any medi -
cation, avoiding lying on the
offending side for 24 hours. 

The patients were reviewed for
follow-up 1 month and 1 year
after initial treatment. At each
visit, the symptoms were recorded
and the Dix-Hallpike manoeuvre
repeated. Recurrence was defined
as the return of symptoms and
nystagmus (during Dix-Hallpike
manoeuvre) after initial complete
treatment. 

Descriptive statistics are
 presented within the text as mean
and median values ± standard
deviation. Statistical analysis
included the c2 and Fisher exact
testing to compare differences
between groups. The alpha level
was set at 0.05 indicating a
 significant difference between the
two study groups. 

Table I

Aetiology in p-BPPV

Aetiology n Percentage

Idiopathic 122 83.5
Post-viral 15 10.2
Trauma 6 4.1
Ménière’s disease 3 2

Total 146
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Results

Complete resolution of symptoms
immediately after the manoeuvre
was observed in 135 (92%) of the
146 patients of the study group.
In all these patients, the Dix-
Hallpike manoeuvre was negative
immediately after the procedure.
Although the remaining
11 patients reported some resolu-
tion of their symptoms after the
first session, the Dix-Hallpike
manoeuvre remained positive.
Those 11 patients underwent a
second session with the same
manoeuvre two weeks after the
initial treatment. After the second
session, all patients stated that
they had undergone complete
relief from their symptoms.

One month later, all the patients
in the study group reported
 complete resolution of vertigo,

compared with only 4 (13%) out
of 30 patients in the control group. 

The recurrence rate for this
study at the one-year follow-up
assessment was 8%, as symptoms
of p-BPPV occurred in
12 patients. Specifically, symp-
toms recurred in 8 patients two
months after the initial treatment,
in 2 patients after four and in
2 patients after six months. All
12 patients responded successful-
ly to one additional session with
our manoeuvre. In particular,
the symptoms disappeared com -
pletely in 4 (33%) out of the
12 patients when they performed
this manoeuvre by themselves.

At one-year follow-up assess-
ment almost half of the patients in
the control group (13 cases, 43%)
were completely symptom-free.
The difference in resolution of
vertigo between the study and

control group was statistically sig-
nificant at both 1 month (c2:
41.54; p < 0.0001) and 1 year (c2:
30.62; p < 0.0001). This fact
underlines the insignificant role of
spontaneous resolution in the
long-term management of p-
BPPV. 

Discussion

Based on a meta-analysis of
9 controlled studies of
505 patients,12 the efficacy of stan-
dard liberatory manoeuvres
(Epley, Semont) for a single treat-
ment session ranged from 53% to
99%. The same analysis showed
that treatment efficacy increased
with repeated sessions, reaching a
minimum percentage of 90%.12 In
our study, the proposed manoeu-
vre was successful in 92% of
cases after a single session. High
rates of BPPV recovery have also
been reported by Epley,10 who
achieved a 97.7% success rate in
30 patients 1-2 weeks after the
first session; with 24 (80%) of the

Figure 1
The new manoeuvre for the treatment of p-BPPV: The patient
is seated facing the physician, who proceeds with the
following  movements: holding the patient’s head tightly with
both hands, the physician turns the head from the midline posi-
tion to the left and then to the right and vice-versa through an
angle of 180° each time, gradually accelerating. The number of
the turns can be 10-12, lasting approximately 10 seconds.

Figure 2
Illustration of the proposed manoeuvre as viewed from above
the patient. The repeated rapid head movements delineate an
angle of 180° each time.
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patients free of vertigo symptoms
and nystagmus immediately after
the initial procedure. Dornhoffer
and Colvin13 achieved satisfactory
results in 99% of 52 patients
within  6 to 8 weeks after the
Epley manoeuvre. However, they
repeated the manoeuvre in certain
cases up to three times. Sridhar et
al.14 conducted a single blind
prospective randomised controlled
trial: one week after the Epley
manoeuvre, their success rate was
95%, with 19 out of 20 patients
showing complete resolution of
symptoms. 
As initial validation, our new
manoeuvre was compared with a
sham control group. As expected,
spontaneous self-reported resolu-
tion of symptoms occurred in
approximately half of the
patients.15 According to our
results, one year after the initial
session, the patients with p-BPPV
who underwent the new manoeu-
vre had a significantly better
response (92%) than those in the
sham control group (43%).
Despite the abundance of reports
of treatment for p-BPPV, only a
few studies have used a control
group. Yimtae et al.7 concluded
that the rates of effectiveness one
month after treatment in a sample
of 29 patients treated with the
Epley manoeuvre and the control
(27 cases) group were 75.9% and
48.2% respectively (p = 0.3).
Lynn et al.16 found that 11 (61%)
out of 18 patients treated with the
Epley manoeuvre underwent self-
reported resolution of vertigo at 5-
week follow-up compared with 3
(20%) out of 15 control subjects
undergoing a placebo manoeuvre
(p = 0.3). Richard et al.17 found
that the percentage of patients
with p-BPPV who experienced
subjective improvement 6 months
after the Epley manoeuvre was

significantly higher in the treat-
ment group (92%) than in a con-
trol group (50%). 

It is important to note the
remarkable improvement in BPPV
symptoms as reported by the
patients immediately after the pro-
cedure in all of our successful
cases. A few studies have reported
on the effectiveness of liberatory
manoeuvres immediately after the
initial treatment. According to
Wolf et al.,18 the number of
patients who underwent complete
recovery immediately after the
Epley manoeuvre was limited to 5
(13.1%) cases. In other studies,
the symptoms were completely
resolved 2 days after the Semont
manoeuvre19 in 80 (53%) out of
160 cases, and in 2-5 days follow-
ing the Epley manoeuvre in 49
(72%) out of 68 cases.20

In our study, positional symp-
toms within one year after
treatment  recurred in 8% of
146 patients, which is lower than
the rates reported in similar
studies . Specifically, the recur-
rence rate of p-BPPV symptoms
in the current literature after the
Epley manoeuvre ranges from
12% to 23% after a mean follow-
up of 6 months1,21,22 and from 18%
to 26% one year after interven-
tion.23,24 However, in a study by
Dal et al.,20 the recurrent rate of
BPPV within 6 months after a
modified Epley manoeuvre was
6.25% in a sample of 64 cases.

In canalolithiasis, the particles
of otoconia tend to clump
 together, forming a “clot”. When
the size of the clot reaches a cer-
tain threshold, its movement in the
canal due to gravity can produce
a plunger effect, causing an
ampullofugal flow of endolymph
towards the cupula and bending
the hair cells.25 The Epley
manoeuvre was designed to

migrate the particles of the clot by
gravitation from the posterior
semicircular canal to the utricle,
where they would no longer inter-
fere with the dynamics of the
canal.10 In cupulolithiasis, espe-
cially during the Semont manoeu-
vre, the rapid movement of the
patient from the involved to the
contralateral side (180°) generates
an opposite endolymph movement
in the posterior canal that pushes
the cupula toward the vestibule
and liberates it from the adherent
mass of particles.9 In both theories
of BPPV, the presence of a dense
otoconia material (clot) within the
semicircular canal is required,
with the volume of the clot having
to become significant in order to
produce symptoms with signifi-
cant flow towards the cupula;
below this critical level, the
patient would be asymptomatic,
even though the particles may
be present in the endolymph.26

During our manoeuvre, the highly
accelerated endolymphatic flow
may force the clot to strike against
the walls of the posterior semi -
circular canal, resulting in the
 disintegration of the clot in free
particles. In that case, either the
free particles undergoing rapid
acceleration are moved from
the posterior semicircular canal
toward the utricle or, because of
their volume,26 these particles can
no longer produce significant flow
towards the cupula, leading to the
remission of the symptoms. We do
not exclude the possibility of a
consecutive combination of these
two events. This pathophysiologi-
cal assumption is supported by the
fact that the same manoeuvre,
when applied in patients suffering
from BPPV of the horizontal
canal,27 does not produce a satis-
factory response: the clot will not
strike the walls of the horizontal
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canal; instead, it moves in the same
plane as the horizontal canal. 

Although the proposed
manoeuvre is easy to use and has
a high success rate, it should be
noted that it has certain limita-
tions. Specifically, the physician
should always exclude cervical
spine pathology, which is a com-
mon finding in the elderly.
Tolerance of this method in
patients with cardiopulmonary
insufficiency is also questionable.
These categories of patients are
excellent candidates for vestibular
habituation therapies: even if
symptoms recur, the majority of
them are self-reliant without need
for further medical input.8

In conclusion, our new
 treatment is very effective in
the management of p-BPPV,
 producing complete resolution of
symptoms in 92% of patients. In
the long term, the recurrence rate
is low and comparable to the
 standard techniques. It is a quick
office procedure, usually requiring
a single session.

References

1. Baloh RW, Honrubia V. Benign posi-
tional vertigo. In: Baloh RW,
Honrubia V, eds. Clinical neuro -
physiology of the vestibular system.
University Press, Oxford; 2001:239-
251.

2. Dix MR, Hallpike CS. The pathology
symptomatology and diagnosis of
certain common disorders of the
vestibular system. Proc R Soc Med.
1952;45(6):341-354.

3. Schuknecht HF. Positional vertigo:
clinical and experimental observa-
tions. Trans Am Acad Opthalmol
Otolaryngol. 1962;66:319-332.

4. Hall SF, Ruby RR, McClure JA. The
mechanics of benign paroxysmal ver-
tigo. J Otolaryngol. 1979;8(2):151-
158.

5. Epley JM. New dimensions of benign
paroxysmal positional vertigo.

Otolaryngol Head Neck Surg. 1980;
88(5):599-605.

6. McClure JA, Willett JM. Lorazepam
and diazepam in the treatment of
benign paroxysmal vertigo. J Oto -
laryn gol. 1980;9(6):472-477.

7. Yimtae K, Srirompotong S,
Srirompotong S, Sae-seaw P. A
 randomized trial of the canalith
 repositioning procedure. Laryngo -
scope. 2003;113(5):828-832.

8. Banfield GK, Wood C, Knight J. Does
vestibular habituation still have a
place in the treatment of benign
paroxysmal positional vertigo?
J Laryngol Otol. 2000;114(7):501-
505.

9. Semont A, Freyss G, Vitte E. Curing
the BPPV with a liberatory maneuver.
Adv Otorhinolaryngol. 1988;42:290-
293.

10. Epley JM. The canalith repositioning
procedure: for treatment of benign
paroxysmal positional vertigo.
Otolaryngol Head Neck Surg. 1992;
107(3):399-404.

11. Dejardin S. The clinical investigation
of static and dynamic balance. B-ENT.
2008;4 Suppl 8:29-36.

12. White J, Savvides P, Cherian N, Oas J.
Canalith repositioning for benign
paroxysmal positional vertigo. Otol
Neurotol. 2005;26(4):704-710.

13. Dornhoffer JL, Colvin GB. Benign
paroxysmal positional vertigo and
canalith repositioning: clinical corre-
lations. Am J Otol. 2000;21(2):230-
233. 

14. Simhadri S, Panda N, Raghunathan
M. Efficacy of particle repositioning
maneuver in BPPV: a prospective
study. Am J Otolaryngol. 2003;24(6):
355-360.

15. Blakley BW. A randomized, con-
trolled assessment of the canalith
repositioning maneuver. Otolaryngol
Head Neck Surg. 1994;110(4):391-
396.

16. Lynn S, Pool A, Rose D, Brey R,
Suman V. Randomized trial of the
canalith repositioning procedure.
Otolaryngol Head Neck Surg. 1995;
113(6):712-720.

17. Richard W, Bruintjes T,
Oostenbrink P, van Leeuwen RB.
Efficacy of the Epley maneuver for
posterior canal BPPV: a long-term,
controlled study of 81 patients. Ear
Nose Throat J. 2005;84(1):22-25.

18. Wolf M, Hertanu T, Novikov I,
Kronenberg J. Epley’s manoeuvre for
benign paroxysmal positional vertigo:
a prospective study. Clin Otolaryngol
Allied Sci. 1999;24(1):43-46.

19. Serafini G, Palmieri AMR,
Simoncelli C. Benign paroxysmal
positional vertigo of posterior semi-
circular canal: results in 160 cases
treated with Semont’s maneuver. Ann
Otol Rhinol Laryngol. 1996;105(10):
770-775.

20. Dal T, Özlüo�lu LN, Ergin NT. The
canalith repositioning maneuver in
patients with benign positional
 vertigo. Eur Arch Otorhinolaryngol.
2000;257(3):133-136.

21. Steenerson RL, Cronin GW,
Marbach PM. Effectiveness of treat-
ment techniques in 923 cases of
benign paroxysmal positional vertigo.
Laryngoscope. 2005;115(2):226-231.

22. Macias JD, Lambert KM,
Massingale S, Ellensohn A, Fritz JA.
Variables affecting treatment in benign
paroxysmal positional vertigo. Laryn -
go scope. 2000;110(11):1921-1924.

23. Nunez RA, Cass SP, Furman JM.
Short- and long-term outcomes of
canalith repositioning for benign
paroxysmal positional vertigo.
Otolaryn gol Head Neck Surg. 2000;
122(5):647-652.

24. Sakaida M, Takeuchi K, Ishinaga H,
Adachi M, Majima Y. Long-term
outcome  of benign paroxysmal posi-
tional vertigo. Neurology. 2003;60(9):
1532-1534.

25. Brandt T, Daroff RB. Physical therapy
for benign paroxysmal positional
 vertigo. Arch Otolaryngol. 1980;
106(8):484-485.

26. House MG, Honrubia V. Theoretical
models for the mechanisms of benign
paroxysmal positional vertigo. Audiol
Neurootol. 2003;8(2):91-99.

27. Vital V, Printza A, Vital J, Triaridis S,
Tsalighopoulos M. A new physical
maneuver for the treatment of benign
paroxysmal positional vertigo.
Mediterr J Otol. 2006;2(3):98-102.

Dr G. Psillas
1st Academic ENT Department
Aristotle University of Thessaloniki
AHEPA Hospital
Stilponos Kyriakidi St. 1
GR 540 06 Thessaloniki, Greece
E-mail: psill@otenet.gr


