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ABSTRACT
Background: Benign paroxysmal positional vertigo (BPPV) can be defined as a transient position induced torsional
vertical or horizontal nystagmus with vertigo. Findings such as latency, reversibility, crescendo, transience and
fatigability are often pre-set and support this diagnosis. This study is done to prove the efficacy of Particle Repositioning
manoeuvre (PRM) in Benign Paroxysmal positional by evaluating the changes in vertigo scales before and after the
PRM. This study also focusses to evaluate changes in Symptom status before and after the particle repositioning
maneuver. Methods: The prospective Hospital based study was done in the Department of Physical Medicine and
Rehabilitation, Medical College, Thiruvananthapuram for the period of 2 years on 35 subjects of either gender above 18
years with vertigo presenting to the outpatient clinics. Vertigo scale evaluation was done prior to the manoeuvre and at
7 days, 4 weeks and 6 months after the Particle Repositioning manoeuvre. Results: Particle Repositioning Maneuver
resulted in reversal of vertigo and associated disability. Vertigo scales showed marked improvement. Recurrence of
vertigo following Particle Repositioning Maneuver can be successfully treated by repeating the maneuver, which is easy
to perform, simple and cost effective. No statistically significant association was found between idiopathic Benign
Paroxysmal Positional Vertigo and conditions like neck pain, trigger points and x-ray evidence of cervical spondylosis in
this study. Conclusion: This study establishes the efficacy of Particle Repositioning Maneuver in the management of
Benign Paroxysmal Positional Vertigo.
Keywords: Particle repositioning manoeuvre, benign paroxysmal positional vertigo, vertigo scale.

INTRODUCTION
Benign paroxysmal positional vertigo (BPPV) can
be defined as a transient position induced torsional
vertical or horizontal nystagmus with vertigo.
Findings such as latency, reversibility, crescendo,
transience and fatigability are often pre-set and
support this diagnosis.[1]
Definitions of findings supporting the diagnosis of
BPPV.[2-5]
Latency: a brief period of 1-5 seconds between
assuming provocative head position and onset of
nystagmus and vertigo.
Reversibility: Nystagmus reverses direction when
head is returned to the erect position.
Crescendo: Nystagmus intensity increases quickly
to a peak and then slowly subsides.
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Transience: Nystagmus and vertigo subside within
5-30 seconds.
Fatigability: With repeated head positioning,
nystagmus and vertigo are no longer elicited.
Alder first described paroxysmal vertigo in 1897.
Dix and Hallpike coined the descriptive term
“benign paroxysmal positional vertigo”. Dix and
Hallpike also described a method of maximally
provoking the attack by moving the patient rapidly
from a sitting position to a position of head hanging
with one ear downward.[3]
Since that time, numerous studies and reports of
positional vertigo and nystagmus have been offered
and a variety of aetiologies have been suggested.
These include the following.[6-9]
Cerebellar: Reisco-Mac Clure postulated that
cerebellar inhibition of the vestibular system was
destroyed in a patient with brainstem glioma. This
theory was further supported by Fernandez who
removed the nodules of cerebellum in cats and
produced positional nystagmus.
Cervical: Cope and Ryan postulated that cervical
spondylosis and trauma produced abnormal
proprioceptive information to the brain.
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Vascular: Sanstrom suggested that vertebral artery
compression by osteophytes produced brain
ischemia which caused torsional nystagmus.
Labrynthine: Schuknecht coined the term cupulolithiasis and documented basophilic deposits on the
cupula of the posterior semicircular canal. He
theorized that displaced otoconia with a specific
gravity greater than endolymph collect in the
posterior semicircular canal ampulla rendering it
gravity sensitive. Certain head movements may
then produce inappropriate endolymph/cupula
displacement, causing nystagmus and a sense of
rotation. Hall et al proposed that free floating
debris within the posterior semicircular canal
would result in BPPV and would better explain the
phenomenon of fatigability which occurs when this
debris becomes dispersed or trapped within another
part of the labyrinth.
The most accepted of the above possible
aetiologies in BPPV is the labyrinthine origin for
this disorder, with free floating debris in the
semicircular
canal
(canalithiasis)
probably
occurring more frequently than cupulo-lithiasis.
Relief of showing labyrinthectomy, vestibular
neurectomy, singular neurectomy and posterior
semicircular canal occlusion further support a
labyrinthine site of this disease process.[10-13]
Treatment successes based on repositions on free
floating debris also support this conclusion. The
“canalith repositioning procedure” (CRP), a series
of head manoeuvres is thought to induce the
displacement of canalith through the non ampulated
end of the canal into the utricle where they no
longer produce positional nystagmus or
vertigo.[14,15]
This study is done to prove the efficacy of Particle
Repositioning manoeuvre (PRM) in Benign
Paroxysmal positional by evaluating the changes in
vertigo scales before and after the PRM. This study
also focusses to evaluate changes in Symptom
status before and after the particle repositioning
maneuver.

MATERIAL AND METHODS
The prospective Hospital based study was done in
the Department of Physical Medicine and
Rehabilitation,
Medical
College,
Thiruvananthapuram for the period of 2 years from
January 2006 to December 2007.
35 subjects of either gender above 18 years with
vertigo presenting to the outpatient clinics were
included in the study.

•
•
•
•

Inclusion Criteria
Age – 18 years or older.
History consistent with the diagnosis of BPPV.
Rotatory vertigo lasting less than 30 seconds
Precipitated by head movements

•

•
•
•
•

Positive Dix – Hallpike test showed either
nystagmus or reproduction of symptoms while in
the head dependent position.
Exclusion criteria
Evidence of ongoing central nervous system
disease
Unstable Heart disease
Severe cervical spondylosis
Alternative diagnosis of peripheral vertigo
Procedure for the study group
The diagnosis of BPPV and the identification of the
offending ear were established by the Dix –
Hallpike test .The patient was seated on the
examination table close enough to the end so that
the neck may be extended over the edge of the table
when the patient becomes supine.
Position 1: The patient was seated and
subsequently placed into supine position with the
head rotated 45 degrees from the vertical plane
toward the affected ear. The head was allowed to
subtend an angle of 30 degrees to the horizontal
plane. Various characteristics of nystagmus
(latency, duration, type and direction) and vertigo
were recorded.
Position 2: The head was turned by 90 degrees
toward the contralateral side from the position 1(ie,
45 degrees to the vertical plane towards the
opposite ear)
Position 3: Later on, the head was rotated by a
further 90 degrees in the same direction. To ease
the head movement, the body was rotated by 90
degrees towards the opposite ear, thus making the
head to attain 135 degrees from supine position.
Position 4: The patient was brought back to sitting
position with the head in the same position as in
position 3.
Position 5: The patient’s head was later turned by
45 degrees to bring it in line with the rest of the
body.
In each position, the patient was allowed to rest for
2 minutes after the cessation of nystagmus.
Post procedural Instructions
All patients who had undergone PRM were asked
to sleep in an upright position with the head
elevated at an angle no less than 45 degrees from
the bed for the next 48 hours. A rigid two piece
cervical collar was given for 48 hours to ensure an
upright position. The patients were allowed to
resume normal activities after 2 days.
Follow up
The period of follow up for all cases was for 6
months. Patients were reviewed after one week,
four weeks and 6 months after the procedure. At
each visit the Dix-Hallpike manoeuvre was
repeated and the symptomatic status revised.
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Investigations
Routine blood examination, fasting blood sugar,
supine blood pressure, X-ray cervical spine.
Assessment
The difference in vertigo scores before and after
Particle repositioning maneuver was assessed by
patients on a previously described one to ten point
numerical analog scale.[10]

RESULTS
Table 1: Symptom Status in the first week after the
Particle Repositioning Maneuver (PRM) in patients
with Idiopathic benign paroxysmal positional vertigo
and benign paroxysmal positional vertigo with other
associated conditions
Symptom
status

Idiopathic
BPPV

BPPV
with
other
associations

Total

Gr. 1
others
Total

26
2
28

6
1
7

32
3
35

After the second maneuver, two patients had
complete relief of symptoms while one patient
continued to have Grade 2 symptoms. At the end
of 6 months, one person (3 percentage) had
recurrence of symptoms (grade 3 symptom status)
and one patient continued to have partial symptoms
[Table 1, Figure 1].
Table 2: Neck Pain and BPPV
Neck Pain

Idiopathic
BPPV

Others

Total

Present
Absent
Total

10
18
28

2
5
7

12
23
35

Figure 2: Neck Pain and BPPV.
p value – 0.54, chi square – 0.13

Figure 1: Symptom Status in the first week after the
Particle Repositioning Maneuver (PRM).

Of the total 35 patients studied, 12 patients (34
percentage) had pain in the neck while 23 (66
percentage) of them did not have similar
symptoms. Of the 28 with idiopathic benign
paroxysmal positional vertigo, 10 had neck pain
(35 percentage) and of the 7 with benign
paroxysmal positional vertigo of other causes, two
had neck pain (28 percentage). There was no
statistically significant association between neck
pain and idiopathic benign paroxysmal positional
vertigo in this study [Table 2, Figure 2].

Chi Square: 0.02; p value: 0.88

Of the total 35 patients studied, there were 28 (80
percentage) cases of idiopathic benign paroxysmal
positional vertigo and 7 (20 percentage) cases of
benign paroxysmal positional vertigo with other
associations. 26 patients (92 percentage) with
idiopathic benign paroxysmal positional vertigo
showed complete resolution of symptoms (grade 1
symptomatic scale) at the end of one week while 6
(85 percentage) out of 7 cases of benign
paroxysmal positional vertigo with other
associations showed similar results.
Of the 2 cases of idiopathic benign paroxysmal
positional vertigo who did not have complete relief
of symptoms at one week, one was a case of
bilateral benign paroxysmal positional vertigo, he
had complete relief of symptoms after repeating the
maneuver. The other person, though the Hallpike
test was negative, continued to have minimal
symptoms even after repeating the maneuver. He
most likely had associated psychogenic vertigo.
PRM was repeated in the second visit only for
those who did not have complete relief of
symptoms.

Table 3: Cervical Spondylosis and BPPV.
Cervical
Spondylosis

Idiopathic
BPPV

Others

Total

Present
Absent
Total

22
6
28

5
2
7

27
8
35

Figure 3: Cervical Spondylosis and BPPV.
p value – 0.26, chi square – 1.26

27 patients out of 35 had Cervical Spondylosis (77
percentage) while 8 (23 percentage) did not have
Cervical Spondylosis on X-Ray. Of the 28 with
idiopathic benign paroxysmal positional vertigo, 22
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had Cervical Spondylosis (78 percentage) and of
the 7 with benign paroxysmal positional vertigo of
other causes, 5 had Cervical Spondylosis (72
percentage). There was no statistically significant
association between Cervical Spondylosis and
idiopathic benign paroxysmal positional vertigo in
this study [Table 3, Figure 3].

paroxysmal positional vertigo of other causes, one
had trigger points. No statistically significant
association was found between trigger points and
idiopathic benign paroxysmal positional vertigo in
this study [Table 4, Figure 4].
Table 5: Nystagmus and BPPV.

Table 4: Trigger Points and BPPV.
Trigger
Points

Idiopathic
BPPV

Others

Total

Present
Absent
Total

12
16
28

1
6
7

13
22
35

Nystagmus

Idiopathic
BPPV

Others

Total

Present
Absent
Total

22
6
28

6
1
7

28
7
35

Figure 5: Nystagmus and BPPV.
p value – 0.67, chi square – 0.1

Figure 4: Trigger Points and BPPV

28 (80%) patients out of 35 had nystagmus while 7
(20%) did not have nystagmus. Latency of
nystagmus was below ten seconds on subjecting to
Dix Hallpike Maneuver in all subjects. All cases
showed duration of nystagmus and vertigo lasting
for less than half a minute [Table 5, Figure 5].

p value – 0.16, chi square – 1.96

13 patients out of 35 (37.1 percentage) had trigger
points while 22 (62.8 percentage) did not have
trigger points. Of the 28 with idiopathic benign
paroxysmal positional vertigo, 12 had trigger points
(42 percentage) and of the 7 with benign
Table 6: Vertigo scales during follow up.
Be
fo
re
P
R
M

8 8 9 7 8 9 8 8 9 8 9 8 8 9 8 9 8 8 8 8 7 9 8 8 8 9 9 8 8 9 8 8 9 8 8

1
we
ek
aft
er
PR
M
4
wk
s
aft
er
PR
M
6
mo
nth
s
aft
er
PR
M

1

4

1

1

1

1

1

1

3

1

1

1

1

1

1

1

1

1

1

1

1

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

7

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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consultation, interruption of daily activities or sick
leave. In total, only 8% of affected participants
received effective treatment. On multivariate
analysis, age, migraine, hypertension, hyper
lipidaemia and stroke were independently
associated with BPPV.[17]
This study also enrolled patients who had classic
symptoms of Benign paroxysmal positional vertigo
but no nystagmus on Dix Hallpike test. These
patients were also included because it is known that
some patients do not show nystagmus due to visual
fixation. Such patients require the use of
specialized Fresnell lenses or infrared videonystagmography to bring out their symptoms.[17]
Even with this specialized equipment, some may
not demonstrate the typical nystagmus. In one
study, 61 percentage (26 patients out of 43) with a
characteristic history but who failed to demonstrate
the nystagmus on videonystagmography and
Fresnell lenses were successfully treated with the
Epley’s maneuver.[18,19]
Epley,[11] in his study used mastoid vibrators for
increasing the effectiveness of repositioning
maneuver. Herdman SJ introduced head shaking to
mastoid vibrator to achieve a high success rate.[12]
Controversy still lingers around the usage of
vibrators.
Schuknecht HF,[4] reported that in 52 patients
Canalith Repositioning Procedure without use of
vibration resulted in 66 per cent cure initially, and
eventually 99 per cent cure rate with multiple
treatments. This paper suggests vibration is not
necessary for good results.
In our study, all patients underwent PRM without
the usage of any additional equipment. The
efficacy rate obtained questions the usage of
vibrators, although a controlled study is required to
confirm it.

Efficacy of the PRM at first week - vertigo scales
At the end of first week t – 52.79; p value < 0.001.
Paired t test was used to evaluate the changes in the
vertigo scales before the particle repositioning
maneuver and at one week after the maneuver.
At the first visit, 11 patients (31.4 percentage) had
a vertigo score of 9; 22 patients (62.8 percentage)
had vertigo score of 8 and two patient (5.7
percentage) had score 7.
At the end of one week after the maneuver, 32
patients (91 percentage) had vertigo score of 1;
two patients ( 5.7 percentage) had score of 3 and
one patient (3 percentage) had score 4.
At the end of four weeks after the PRM, 34 patients
(97 percentage) had score of one, only one patient
(3 percentage) continued to have vertigo score of 2.
This person continued to have vertigo score of 2 at
six months also. One person had recurrence on
follow up at 6 months with a vertigo scale of 7; on
repeating PRM, he had complete symptom relief
(Vertigo scale 1). Paired t test was used to evaluate
the changes in vertigo the PRM and at one week
after the maneuver. At the end of first week after
PRM, t – 52.79; p value - <0,001. Thus, PRM
resulted in statistically significant change in vertigo
score [Table 6, Figure 6].

Figure 6: Efficacy of PRM at first week, 4 weeks and 6
months – Vertigo scale.

DISCUSSION
The association of BPPV with head trauma prior
ear surgery, vestibular neuronitis, and migraine
have previously been reported. Harada Y reported
that 15 percent cases of benign paroxysmal
positional vertigo followed neuro-labyrinthitis and
18 percent followed head trauma.[16]
In a cross –sectional, nationally representative
neurotological survey of the general adult
population in Germany with a two stage sampling
design: screening of 4869 participants from the
German National Telephone Health Interview
Survey 2003 (GNT-HIS) for moderate or severe
dizziness or vertigo followed by validated
neurotological interviews (n=1003; response rate
87%). BPPV accounted for 8% individuals with
moderate or severe dizziness/vertigo. In 86% of
affected individuals BPPV led to medical

CONCLUSION
•
•
•

•

This study establishes the efficacy of Particle
Repositioning Maneuver in the management of
Benign Paroxysmal Positional Vertigo.
Particle Repositioning Maneuver resulted in
reversal of vertigo and associated disability.
Vertigo scales showed marked improvement.
Recurrence of vertigo following Particle
Repositioning Maneuver can be successfully
treated by repeating the maneuver, which is easy to
perform, simple and cost effective.
No statistically significant association was found
between idiopathic Benign Paroxysmal Positional
Vertigo and conditions like neck pain , trigger
points and x-ray evidence of cervical spondylosis
in this study.
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