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ABSTRACT:

Background: Residual dizziness (RD) is a sense of persistent
lightheadedness, sense of floating and imbalance that lasts for 1-3
weeks and occurs in almost 2/3 of benign paroxysmal positional vertigo
(BPPYV) patients after canalith repositioning maneuvers.

Aim of the work: o detect frequency of occurrence of RD after
successful canalith repositioning maneuvers using Epley or Semonts
and to detect the possible aggravating factors of RD after canalith
repositioning maneuvers using Epley or Semont 5.

Patients and methods: This study was done on 42 posterior
semicircular canal BPPV patients. During I visit history,
Videonystagmography, Modified Clinical test of sensory interaction in
balance, DHI questionnaire and visual analogue scale were done.
Patients were distributed by systematic random selection to undergo
Epley or Semont maneuvers and were followed up after 1 week. After 1
week, Dix Hallpike, history and questionnaires were repeated.

Results: Semont s maneuver contributes more to RD development
than Epley maneuver. As 42.9% of BPPV patients who underwent
Semont had RD and 21.4% of BPPV patients who underwent Epley had
RD. RD is more prevalent among older age. Long duration of BPPV
before maneuvers, frequency of attacks, latency and degree of
nystagmus in Dix Hallpike showed significant difference between RD
and non-RD patients. Patients with higher DHI scores are more prone
to RD than non- RD patients.

Conclusions: Semont maneuver causes more RD than Epley
maneuver. Patients with RD are not much affected by visual influences
that affect the vestibular system than the non- RD patients.

Keywords: Residual dizziness, Posterior canal BPPV, Epley
maneuver, Semont maneuver.

INTRODUCTION:

repositioning V. Its prevalence ranges from
38% to 61% @.

Epley and Semont’s maneuvers are

effective in treating BPPV, as most patients
symptoms
However, some patients still complain of
residual dizziness (RD) after successful

report  resolving

Residual dizziness is defined by non-
positional dizziness, persistent imbalance,
feeling of floating, continuous light
headedness and short-lasting unsteadiness
occurring during head movement, standing or

afterwards.
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walking in absence of vertigo or nystagmus.
It lasts for 1 to 3 weeks 4.

There are many theories to explain
residual dizziness including presence of

otoconial debris after incomplete
repositioning, presence of  otolith
dysfunction, coexistence of  another

vestibular lesion and long time needed for
central adaptation after repositioning (!,

It was suggested by Bal et al., ® that light
cupula mechanism occurs due to degenerated
otoconia, and the other theory may be due to
cells floating in the endolymph such as
monocytes or lymphocytes. Unilateral
influence supports the light debris theory. It
occurs more in lateral canal rather than
posterior canal and that is because it is more
difficult for light particles to adhere to the
PSCC cupula than lateral semicircular canal
cupula. It leads to positional direction
changing positional nystagmus.

This residual dizziness causes decrease
in postural control that can affect the quality
of life, contributing to falling and
psychological problems to patients. Many
risk factors contribute to occurrence of
residual dizziness including anxiety, postural
hypotension, longer duration of vertigo
before repositioning and more than one
episode of BPPV in history.

Also, age >65 years contributes
significantly to residual dizziness due to
changes in otoconia morphology due to
vascular changes in inner ear. Other risk
factors include female gender,2ry BPPV,
higher Dizziness Handicap Inventory score
before treatment, osteopenia and onset in
winter with previous history of BPPV ©),

Rationale:

RD affects almost two third of BPPV
patients and since it is of high prevalence and
has an impact on patients’ quality of life, this
study addresses residual dizziness after
successful canalith repositioning maneuvers
in posterior canal BPPV patients
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AIM OF THE WORK:
1. To detect frequency of occurrence of
residual  dizziness after successful

canalith repositioning maneuvers using
Epley or Semont’s.
2. To detect possible aggravating factors of

residual dizziness after  canalith
repositioning maneuvers using Epley or
Semont’s.

MATERIAL AND METHODS:

This study is a prospective observational
study that was carried out in the outpatient
vestibular clinic of the Audiology unit -ENT
department — Ain Shams University

Hospitals. It was completed within 12
months.
Study Population:

This study included 42 posterior canal
BPPV canalithiasis patients, aged 18 years or
above, diagnosed with Dix Hallpike test.
Patients with anterior canal or horizontal
canal BPPV, multiple canals BPPV or
Posterior canal BPPV cupulolithiasis were
excluded. Patients were chosen to undergo
either Epley or Semont’s maneuvers by
systematic random sample.

Equipment and tools:

* Micro Medical Videonystagmography
using spectrum software.

= Dizziness Handicap Inventory
Questionnaire (DHI) Arabic version .

» Visual Analogue Scale (VAS)®,
Study Procedures:

Patients diagnosed with posterior canal
BPPV by Dix Hallpike test underwent:

» A detailed history including presence of
risk factors.

» Modified Clinical test of sensory
interaction in balance as the patients are
tested in 4 conditions .
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» Fulfillment of Dizziness Handicap
inventory (DHI) questionnaire Arabic
version which consists of 25 questions to
assess dizziness affection on patients’
quality of life before and after
repositioning maneuvers.

» Fulfillment of Visual analogue Scale
which consists of 9 questions with a scale
from 0 to 9 to assess patients’ severity of
dizziness in different life situations before
and after the maneuver.

» Videonystagmography (VNG) was done
for patients to confirm the diagnosis of
posterior canal and to diagnose associated

vestibular co-morbidities if present.
(oculomotor tests, positional, Dix
Hallpike and caloric).

Patients were randomly selected to apply
either Epley or Semont’s. After the maneuver
patients returned back to the clinic after 1
week for follow up.

After 1 week in the 2nd visit:

* To prove the success of the maneuvers a
Dix Hallpike test was done

= Patients reporting improvement (absence
of symptoms) of BPPV after successful
repositioning maneuvers will be asked by
history of presence of any residual
dizziness symptoms.

* Dizziness Handicap Inventory (DHI) and
visual analogue scale will be filled again
by each patient.

Statistical plan:

Data were collected, revised, coded and
entered to the Statistical Package for Social
Science (IBM SPSS) version 27. The
comparison  between  groups regarding
qualitative data was done by using Chi-square
test and/or Fisher exact test. The comparison
between two independent groups with
quantitative data and parametric distribution was
done by using Independent t-test while with
non-parametric distribution were done by using
Mann-Whitney testt The p-value was
considered significant at the level of <0.05.

Ethical Considerations:

An informed oral consent was taken
from the patients before testing and aim of the
study and procedures were explained. The
study protocol had been approved by the Ain
Shams University Ethical committee of
Human Research (FMASU: MS848/2022).

RESULTS:

Table 1: Relation of Maneuver used with presence of RD symptoms.

% of total BPPV patients
Maneuver used |Presence of RD who underwent the Test value | P-value | Sig.
maneuver
RD 9 (21.4%)
Epley
Non-RD 12 (28.6%)
400%* .004 H
Semont RD 18 (42.9%) 8.400 0.00 S
Non-RD 3 (7.1%)

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant. *: Chi-square test.

This table shows that Semont maneuver
contributes more to RD occurrence than
Epley’s maneuver.

RD symptoms include:

Light headedness, sense of imbalance
and sense of floating.

Positive RD symptoms:

Presence of one or more of the RD
symptoms.
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Table (2): Relation of presence of residual dizziness symptoms with demographic data and
characteristics of the studied patients

Residual dizziness symptoms

Negative Positive Test value | P-value | Sig.
No.=15 No. =27

Mean + SD 4773 £9.72 | 58.85+13.40
R Range 3067 34_76 2.821 0.007 HS
ge <60 yrs. (no=24)| 13 (86.7%) 11 (40.7%) 0305 0004 | HS

> 60 yrs. (no=18)| 2 (13.3%) 16 (59.3%) ' )
Female 9 (60.0%) 14 (51.9%) *

Gender Male 6 (40.0%) 13 (48.1%) 0.258 0.611 NS

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.
*: Chi-square test; *: Independent t-test.

This table shows the relation between

age, gender

and presence of

residual

dizziness and showed significant difference
with increasing age.

In this table the studied group was further
divided into 2 subgroups according to age.
Subgroup | (24 patients): <60 years of age
and Subgroup I1 (18 patients): > or = 60 years

Table (3): Relation of presence of residual dizziness with characteristics of vestibular symptoms of

BPPV among the study group subjects.

of age.

Residual dizziness symptoms

Negative Positive Test value| P-value | Sig.

No.=15 No. =27
Duration of vestibular | Median (IQR) 9(1-36) 9(2-24) i
complaint in months Range 0.33-120 0.72-40 0211# | 0833 NS
Duration of BPPV Median (IQR) 3(1-12) 10 (2-24)
attacks in months Range 0.33-36 0.67 —240 20817 0037 S
Duration of last Median (IQR) 7(56-10) 106-14) i
attack in days Range 3-21 3-30 10487 | 0.295 NS
Frequency of Median (IQR) 2(1-3) 4(3-6) i
attacks per day Range 1-10 1-20 2.251# | 0.024 S
Last attack how Median (IQR) 11-1) 11-1 i
many days ago Range 0-4 0-7 0.627% | 0.530 NS

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant; #: Mann-Whitney test.

This table shows that as the duration of
BPPV increases, the incidence of developing

residual dizziness later on increases and as

Table (4): Relation of presence of residual dizziness symptoms with baseline (before the maneuver)

DHI scores, VAS scores and mCTSIB among the studied patients.

the frequency of attacks per day increases, the
residual dizziness is expected to occur more.

Residual dizziness symptoms
Baseline Negative Positive Test value | P-value Sig.
No.=15 No. =27
Median (IQR) | 28 (26 —32) 52 (36 — 68)
DHI Total score Range 236 6_34 -2.536# 0.011 S
None 1 (6.7%) 3 (11.1%)
DHI Handicap Mild 11 (73.3%) 4 (14.8%) %
Grading Moderate 0 (0.0%) 10 (37.0%) 15906 0.001 HS
Severe 3 (20.0%) 10 (37.0%)
Median (IQR) | 1.8 (0.4-4.5) | 2.8(0.8—4.5)
VAS Range 0-75 0-75 0.567+ 0.570 NS
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None 3 (20.0%) 7(25.9%)
. Mild 7 (46.7%) 8 (29.6%) .
VAS grading Moderate 4(26.7%) 10G7.0%) | 4 0.742 NS
Severe 1 (6.7%) 2 (7.4%)
normal 12(80.0%) | 24 (88.9%) .
mCTSIB Abnormal 3 (20.0%) 3 (11.1%) 0.622 0430 NS

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.

*: Chi-square test; #: Mann-Whitney test.

This table shows that DHI score total and
grading are significantly higher in residual
dizziness patients before the maneuver than

the other

group of non-RD patients.

m-CTSIB results showed no significance
between RD and non-RD groups regarding
presence of abnormality. As 14.3 % of
patients showed abnormal results.

DHI Handicap Grading

Negative RD Positive RD
73.3%

80% -
70% A
60% A
50% - 37.0% 37.0%
40% A
30% - 20.0%

14.8% 4.

11.1%
20% 1 6.7%
10% < 0.0%
a—
0%
None ‘ Mild ‘ Moderate Severe

Diagram 1: Relation of presence of residual dizziness symptoms with DHI handicap grading at baseline.

Table (5): Relation of presence of residual dizziness symptoms with DHI and VAS scores at follow-up

among the studied patients.

Residual dizziness symptoms
At follow-up Negative Positive Test value |P-value| Sig.
No.=15 No. =27
Median (IQR) 20 (6 —28) 36 (18 —50)
DHI Total score Range 0-36 0-76 2.500# 0.012 S
None 6 (40.0%) 5(18.5%)
. Mild 8(53.3%) 8 (29.6%)
DHI 7139% .
grading Moderate 1(6.7%) 10 (37.0%) 87397 10033 ) 8
Severe 0 (0.0%) 4 (14.8%)
Median (IQR) 1.6 (0-3.6) 22(0-3.8)
VAS Range 0-61 0_54 -0.384+ 0.701 | NS
None 4 (26.7%) 7 (25.9%)
) Mild 6 (40.0%) 11 (40.7%) x
VAS (2) grading Moderate 5 (33.3%) 9 (33.3%) 0.003 0.998 | NS
Severe 0 (0.0%) 0 (0.0%)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.

*: Chi-square test; #: Mann-Whitney test.
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This table shows that DHI scores and
gradings are significantly higher among RD

group than the other non-RD group also after
the maneuvers.

Negative RD Positive RD

53.3%
60% - °
50% 40.0%

37.0%
40% 1 29.6%
30% 1 18.5%
20% 14.8%
-
6.7%
10% - a— 0.0%
A
0%
None Mild Moderate Severe
DHI Handicap Grading

Diagram 2: Relation of presence of residual dizziness symptoms with DHI handicap grading in

percentage at follow up.

Table 6: Relation of presence of residual dizziness symptoms with VNG diagnosis and nystagmus

details in Dix Hallpike among the studied patients

Residual dizziness symptoms
Negative Positive Test value | P-value | Sig.
No.=15 No. =27
. . BPPV only 9 (60.0%) 19 (70.4%)
VNG Diagnosis ; - %
BPPV with .Ve.s.tlbular 6 (40.0%) 8 (29.6%) 0.467 0.495 NS
comorbidities
Nystagmus details
R
Direction Torsional upbeatin gg 0.840% 0.359 | NS
0, V)
reversed with sitting 3 (20.0%) 1133.3%)
. Median (IQR) 5(4-10) 212-4)
Latency in seconds Range 210 - 15 -2.932+ 0.003 HS
- Mean £+ SD 17.00£8.01 | 22.07+9.80
Duration in seconds Range 530 4_25 -1.711 0.095 | NS
Mean + SD 11.93 £2.15 15.41+£4.33
Degree Range 215 9_23 2.900 0.006 | HS
. . Right 4 (26.7%) 12 (44.4%)
g;,"l,'{f'ls'i‘;‘:‘e (VNG) Left 11(73.3%) | 14(51.9%) | 2.103* | 0349 | NS
Bilateral 0 (0.0%) 1 (3.7%)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.

*: Chi-square test; *: Independent t-test; #: Mann-Whitney test.

This table shows the relation between
presence of abnormalities in VNG and
presence of residual dizziness and showed
that as the degree of nystagmus increases and
the latency decreases that contributes more to
RD occurrence.
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systematic random selection and residual
dizziness was assessed.

Table (1) showed comparison between
Epley and Semont’s maneuver regarding
occurrence of residual dizziness. It showed
that there is significant difference between
frequency of occurrence of residual dizziness
in Epley and Semont’s maneuvers. As the
percentage of patients that underwent
Semont’s who developed RD was 42.9%
among BPPV patients, while the percentage
of patients that underwent Epley who
developed RD was 21.4% among BPPV
patients.

In this study, the explanation for that
could be due to the pathophysiology of the
disease itself. Since all involved patients are
canalithiasis, Epley maneuver will allow
better return of particles to the utricle with
less dispersed otoconia that may result in
residual dizziness. However, Semont’s
maneuver may have contributed to more
dispersion of otoconia in canalithiasis type of
BPPV leading to development more of
residual dizziness.

Toupet et al.'? in their study on 226
posterior canal BPPV patients divided them
randomly into 2 different groups, one group
to undergo Epley maneuver the other to
undergo Semont’s maneuver. They observed
that both maneuvers had similar efficacy in
reducing BPPV wvertigo and dizziness.
Residual dizziness scores measured by visual
analogue scale were higher in Epley group
during the first 3 days but became similar to
those of Semont’s group at days 4 and 5,
which indicates that Epley maneuver
provides immediate improvement more than
Semont’s in the first few days after the
maneuver, however by the end of the first
week the results become comparable. They
also found that patients treated with one or
two Epley maneuvers had higher scores of
dizziness than patients undergoing Semont’s
when assessed by visual analogue scale 3
days after the maneuvers. It was suggested
that the difference of dizziness scores

between Semont’s and Epley’s groups might
be related to differences in the dynamics of
otoconia displacement.

In this study it was found that there is
significant relation between the presence of
residual dizziness with increasing age, as
shown in Table (2). Patients above 60 years
who developed residual dizziness were
59.3%, while patients who developed
residual dizziness below 60 years were
40.7%. This may be due to physiological
aging process that leads to change in
otoconial morphology due to vascular
changes in elderly and decrease blood supply.

Fu et al., "V also reported that old age
and middle-aged patients are affected more
by residual dizziness than young age group
and that may be due to the age-associated
decline in the sensory system (vestibular,
visual, and proprioceptive systems) and that
leads to a longer time for central adaptation
after successful particle repositioning.

However,there 1s no  significant
difference between both genders in
developing residual dizziness as shown in
Table (2) as the female percentage in residual
dizziness was 51.9% and the male percentage
was 48.1%.

Teggi et al,'? also reported no
association between gender and residual
dizziness. However, Caruso and Nuti®
reported that there is higher residual dizziness
among female patients who are more liable
for osteoporosis that contributes to residual
dizziness. In addition, BPPV itself occurs
more in females also because they are more
liable for osteoporosis

Moreover, this study showed that there
was significant difference between duration
of BPPV attacks in months, frequency of
attacks per day and residual dizziness While
there was no significant difference between
duration of vestibular complaint in months,
duration of last attack in days, last attack how
many days ago and residual dizziness as
shown in Table (3).
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The longer the duration of BPPV before
the maneuver, the more residual dizziness is
expected to occur. The median duration in
months was 10 among residual dizziness
patients and was 3 among non- residual
dizziness patients. That may be due to
presence of dispersed otoconia or residual
debris from the long duration of BPPV and
recurrence of attacks that still didn’t return
back to the utricle, so still causing sense of
imbalance  without vertigo or overt
nystagmus. In addition, residual dizziness
increases with increasing the frequency of
attacks before the maneuver as the median
frequency was 4 among residual dizziness
patients and 2 among non- residual dizziness
patients.

A study made by Teggi et al.,"” on 60
patients and Dispenza et al.,® on 148 patients
also reported that with longer duration of
BPPV and increasing number of attacks, the
possibility of residual dizziness occurrence
increases. The long duration of BPPV may
denote the presence of residual debris that
despite patient’s continuous head movement
still didn’t return back to the utricle.

Stambolieva and Angov'?, Teggi et
al.," and Lee et al.,'® reported that there is
strong correlation between the duration of
vertigo before successful canalith
repositioning maneuvers and the presence of
residual dizziness. As the longer the otoconia
remain floating in the endolymph before the
repositioning maneuver, the longer the time
for recovery and central adaptation will be
needed. While Oghalai et al., "7 reported that
There is no agreement about the correlation
between RD and duration of BPPV.

DHI and VAS scores were compared
before and after the maneuver as regarding
patients who developed residual dizziness
and those who didn’t develop RD.

Tables (4 & 5) show that there is
significant impairment in DHI scores and
grading among residual dizziness group of
patients when compared with the non-RD
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group either before or after the maneuver.
After the maneuver the scores in both groups
were improved, however the RD group still
had worse scores than the non-RD group.
Diagrams (1 & 2) show the DHI grading
before and after the maneuver respectively.

This is in agreement with Fu et al., 'V as
according to his study on 181 BPPV patients
who showed higher DHI scores (moderate or
severe) before the maneuver were more prone
to development of RD than patients with mild
and normal scores and so it can be used for
RD prediction. That was related to the high
level of anxiety attributed to the
unpredictability of the disease itself that was
found to be present more among RD patients.

While VAS score and grading showed no
significant difference between patients with
residual dizziness and those without and these
same results were observed both before the
maneuver and also after the maneuver, as
shown in Tables (4 & 5) .Residual dizziness
patients showed higher scores than non-
residual dizziness patients , but not that much
high to cause significant difference .That may
be because the VAS scale questions assess
how much the vestibular system is affected by
visual disturbance and different situations
that provoke dizziness that may not be
present significantly within patients in this
study.

On the contrary, VAS scores in some
studies including Teggi et al.,""? and Toupet
et al,"® reported VAS association with
residual dizziness maneuvers. As patients
with residual dizziness still subjectively
report sense of imbalance and may give
higher scores that those patients without
residual dizziness.

As regards to the nystagmus parameters
that are shown in Dix Hallpike position in
Table (6), the direction, duration in seconds
and subjective sense of dizziness were found
to be not related to residual dizziness.
However, the latency in seconds and degree
of nystagmus showed significant association
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with RD. As the latency decreases and the
degree of nystagmus increases, RD is more
likely to occur.

Yu et al.,*) reported that posterior canal
BPPV patients with decreased duration and
increased velocity in the slow phase of
recorded nystagmus in Dix Hallpike position
take longer time for recovery and have worse
prognosis in BPPV that persists after one
canalith repositioning maneuver.The latency
of the nystagmus is related to the delay in the
setting of otoconia in the semicircular canal.
The smaller the mass of otoconia, the greater
the velocity of particles and maybe that’s why
RD patients have more increased degree of
nystagmus (velocity) as they might have
more dispersed otoconia and residual debris
that lead to RD development.

Table (6) shows that the majority of
BPPV patients 59.5% (25 patients) were
affected on left side in Dix Hallpike.
However, the table shows that whether the
Dix Hallpike was positive on right or left
side, it was non-significant to residual
dizziness occurrence. On the contrary, there
1s widely accepted hypothesis as stated by
Brevern et al.,?® and Godha et al.,'*" that the
right side is affected more and that was
explained by the habit of most patients to
sleep on their right side that’s why they are
more conscious to vertigo occurring on that
side.

Conclusion:

In this study it was found that Semont
maneuver causes more residual dizziness
than Epley maneuver. In addition, risk factors
of residual dizziness include old age, long
duration of BPPV before maneuver, higher
frequency of attacks per day, higher scores of
DHI before and after the maneuver, shorter
latency and higher degree of nystagmus in
Dix Hallpike.

It is recommended that patients with risk
factors that contribute more to RD to go for
Epley maneuver and if residual dizziness
persists, full vestibular assessment to the

pati

appropriate

ents together with

vestibular

application of
and balance

rehabilitation program.
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List of abbreviations:

BPP
DHI
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\% : Benign paroxysmal positional vertigo.
: Dizziness Handicap Inventory.

: Ocular evoked myogenic potentials.

: Residual dizziness.

: Visual analogue scale.

: Video-nystagmography.
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