Indian Journal of Public Health Research and Development
Volume 14 No. 1, January-March 2023

Role of Videonystagmography in Patients of BPPV

Simran!, Grace Budhiraja? Navjot Kaur3, Harsimrat Singh*

1Associate Professor, Department of Surgery, Adesh Institute of Medical Sciences and Research,
Bathinda, Punjab, 2Professor, >*Assistant Professor, Department of ENT, Adesh Institute of Medical
Sciences and Research, Bathinda, Punjab.

How to cite this article: Simran, Grace Budhiraja, Navjot Kaur et. al. Role of Videonystagmography in Patients
of BPPV. Indian Journal of Public Health Research and Development 2023;14(1).

Abstract

Videonystagmography (VNG) is a complete diagnostic system for recording, analyzing, and reporting eye
movements using video imaging technology, in which hi-tech video goggles with infrared cameras are used. VNG
includes a series of tests used to determine whether a vestibular disease may be causing a balance or dizziness
problem; VNG can differentiate between a central and a peripheral vestibular lesion, and, if peripheral, it can
decipher between unilateral and bilateral vestibular loss. VNG addresses the functionality of each ear.

Keywords: dizziness, vestibular lesion, vertigo,canaliths

Introduction

Benign paroxysmal positional vertigo (BPPV) is
a common vestibular disease that can originate from
any of the semicircular canals (SCCs). The posterior
canal (PC), being the most gravity-dependent part of
the vestibular labyrinth, is most commonly associated
with BPPV (80-90%). With head movements, free-
floating canaliths/otoliths/otoconia (debris in the
endolymph) can migrate from the utricular otolithic
membrane into the posterior semicircular canal
through its nonampullated end (You et al., 2018).!

A Germany based study reported the lifetime
prevalence of BPPV to be 3.2% in females, 1.6% in
males and 2.4% overall (von Brevern et al., 2007).
In the Indian rural population, the prevalence of

otologic vertigo and BPPV is 0.08% and 0.05%,
respectively (Abrol et al., 2001). In India, BPPV is
more prevalent over the age of 45 years with a female
preponderance (Swain et al., 2018).?

The otoconia, calcium carbonate crystals, are
embedded in the macula of the utricle and saccule.
In BPPV, these are thought to accumulate in the SCC
from the utricle, making them abnormally sensitive to
gravity, which can lead to abnormal displacement of
cupula and stimulation of corresponding vestibular
afferents when head position changes with respect
to gravity, resulting in nystagmus and vertigo
(Schuknecht, 1969).3

There are two theories explaining the

possible pathophysiology. The “cupulolithiasis”
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theory suggests that the cupula, which becomes
heavy due to attached otoliths, can be deflected by
changes in head position thus causing nystagmus
(Schuknecht, 1969). The “canalolithiasis” theory
suggests that otoliths from the utricle migrate into the
semicircular canal, evoking nystagmus and vertigo
by moving freely inside the canal during changes of
head position (Hall et al., 1979). Pathological studies
have yielded evidence for both theories (Lee and
Kim, 2010).*

Dix Hallpike test is the gold standard test
for PC-BPPV with characteristic nystagmus. The
latency between the start of the test and the onset
of nystagmus is about 2-5 s and due to the inertia
of canaliths. Once canaliths migrate to the most
dependent part, the nystagmus terminates. BPPV
is generally managed nonsurgically with canalith
repositioning maneuvers (CRMs). For PC-BPPV,
certain maneuvers, e.g. Semont's and Epley’s
maneuvers, have been developed. Epley described
the positional maneuver (Epley’s manoeuvre) based
on the canalolithiasis theory, which helps with the
return of canaloliths from the posterior canal back to

the utricle (You et al., 2018; Lee and Kim, 2010).

Videonystagmography (VNG) includes a test
series to diagnose and report vestibular diseases
causing vertigo. It is useful to support diagnosis and
to document unilateral/bilateral loss of vestibular
function, as well as to detect central lesions that
may have been missed during physical examination
(Mekki, 2014).

Material and Methods

The study was conducted at the Department of
ENT & HNS, Adesh insistute of medical research ,
Bathinda with approval from the institutional ethics
committee for a period of six months (from jan 2022
to june 2022) involving 30 patients with BPPV.

Patients visiting the out-patient department
(OPD) were registered and demographic data
including name, age, sex, address, phone number,
etc. were recorded along with appropriate history
of giddiness and associated co-morbidities.
General physical and otorhinolaryngology (ORL)
examinations were completed. All patients were pure

tone audiometry to document hearing thresholds and

to rule out pathologic causes of vertigo other than
BPPV.

Among patients visiting the OPD, 30 patients
diagnosed with BPPV were conveniently recruited for
the study. All the patients were explained about the
study and an informed consent was taken. Patients
with vertigo not related to BPPV, with a history of
ototoxic medication usage, loud noise exposure,
consumption of drugs or alcohol within 72 h of the
study including vestibular or labyrinthine inhibitors,
and with any ophthalmologic, musculoskeletal
or neurological diseases were excluded from the
study.

Videonystagmography (VNG) testwas completed
with proper calibration using the Balance Eye goggles
withinfrared cameras and software modules designed
by Cyclops Medtech Private Limited in the vestibular
lab. VNG tests included spontaneous and gaze
induced nystagmus and oculography tests (smooth
pursuit, saccadic and optokinetic eye movements) to
rule out central vestibular pathologies.

A positioning test was also performed using the
VNG equipment, which included the Dix Hallpike
maneuver for diagnosis of PC-BPPV. Patients with
positive Dix Hallpike test were considered for further
evaluation in the study. Dynamic subjective visual
vertical test was done using the VNG equipment
soon after positive Dix Hallpike test (i.e. in an acute
episode of PC-BPPV),

Data entry was done using Microsoft Excel and
statistical analysis was done using the Statistical
Package for Social Sciences software-21 (SPSS-21).
while quantitative data were presented as mean + SD
and as median with 25th and 75th percentiles
(interquartile range). Paired t-test was used for
comparison of SVV values. For statistical analysis, a
p-value of less than 0.05 was considered significant.

Results

All 30 patients were between 28 and 66 years
of age (mean = 48.60 years. There were 14 males
and 16 females (Male: Female = 1:1.28). All patients
had symptoms within 12-72 h of the initial visit
(mean = 24 h).

Inall but two patients, history of BPPV was shorter
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than 2 years. All patients were hemodynamically
stable and had
examinations. Tympanogram was type A bilaterally

normal otorhinolaryngology
in all patients, indicating normal middle ear function.
Pure tone audiometry thresholds were normal in 25
patients, showed bilateral high frequency sloping
sensorineural hearing loss (SNHL) in 3 patients,
bilateral mild SNHL at 2000, 4000 and 8000 Hz in 1
patient and bilateral moderate SNHL at 2000, 4000
and 8000 Hz in 1 patient who was also using hearing
aids in both ears.

Dix Hallpike test was positive for the right side in
19 patients and positive for the left side in 11 patients.
SVV deviated towards the affected ear in all of these
patients. Table 2 shows dynamic SVV readings in
the 30 patients before and after CRM and following
resolution of PC-BPPV, without consideration of
deviation direction. SVV deviation was at or greater
than the normative value of 2.0° in 17 patients
(56.66%) before CRM (average 2.0467+/-0.4160° for
the group). After CRM, SVV readings in all patients
were below 2.0° (average 1.2367+/-0.2029° for the

group).

At follow-up on day 3, 7 patients reported
persistent symptoms of PC-BPPV and therefore
received, repeated CRM withnoimmediate additional
SVV tests. These patients had all demonstrated a
reduction of SVV deviation immediately after the
initial CRM [Table 2].

On the second follow-up visit after 2 weeks,
all patients were free of symptoms (i.e. complete
resolution of PC-BPPV), with additional reduction
of SVV deviation (average 0.8290+/-0.2104° for the

group)

Reduction of SVV deviation after CRM, as
compared to before CRM, was statistically significant
(P < 0.0001). Reduction of SVV deviation after
complete resolution of PC-BPPV, as compared
to before CRM, was also statistically significant
(P <0.0001).

Immediately post-CRM, distribution pattern
of direction of SVV deviation was not significantly
different than before CRM, with only 3 patients
showing no prevalence of deviation direction. After
complete resolution of PC-BPPV, the number of

patients showing no prevalence of deviation direction
increased to 10.
Discussion

BPPV is a
disease resulting from displacement of otoliths from

very common vestibular
the utricle into any of the SCCs. It is diagnosed by
proper clinical history and Dix Hallpike test, and

managed most commonly by Epley’s CRM.

PC-BPPV can either be related to dysfunction
of the utricle because of macular degeneration or to
displacement of otoliths into posterior SCC or both,
because several post mortem studies revealed signs
of unilateral utricular damage on the side of BPPV
(von Brevern et al., 2006). Utricular function can
be assessed by SVV, which tests a person’s ability
to perceive gravitational vertical. Previous studies
on SVV in patients with PC-BPPV diverge widely.
While a few studies found no alteration, other
studies showed altered SVV in a significant number
of patients (El-Minawi et al., 2019). In the Indian
population, the normative limits for SVV is £ 2.5°
(Ashish et al., 2016). In our study, the normative SVV
value using the Balance Eye VNG equipment was set
at £+ 2°, in accordance with the SVV normative data
published by Akin et al. (EI-Minawi et al., 2019; Akin
et al, 2011; Bohmer and Rickenmann, 1995) A
few studies have shown that there is a significant
difference in SVV results between BPPV patients and
healthy individuals (Faralli et al., 2011; El-Minawi
etal., 2019; Sapountzi et al., 2017; Ferreira et al., 2017).

During an acute episode of BPPV, there can be
direct stimulation of the posterior canal or possible
damage to the utricular macula that can alter SVV test
results. Vertigo can be explained by the presence of
otoliths detached from the utricular macula in any of
the canals (posterior SCC in this study). To conclude,
otoliths that are responsible for vertigo likely have a
direct or indirect role in SVV alteration (von Brevern
et al., 2006).

In our study, mean SVV deviation was 2.05 + 0.42°
before CRM, which dropped to 124 + 0.20°
immediately after CRM (p < 0.0001), indicating a
significant reduction in SVV deviation in a significant
number of patients as compared to the acute phase
of the disorder. Consistent to some of the existing
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studies (van Nechel et al., 2001; Boleas-Aguirre et al.,
2005; Chetana and Jayesh, 2015), the direction of SVV
deviation pointed to the affected side in all of our
patients, although this does not agree with some other
studies that reported a direction of SVV deviation to
the contralateral side (Faralli et al., 2011; Bohmer and
Rickenmann, 1995; van Nechel et al., 2001).

More than half of our patients (56.66%) had an
angle of SVV deviation of more than the set normative
value of 2° during acute episodes of BPPV. In those
patients showing deviation less than 2° during the
acute episode, their utricular dysfunction or disease
might be less extensive. After CRM, SVV deviation
in all of the patients, including those demonstrating
greater than normal deviation earlier, decreased to
a level below the set normative value, suggesting a
favorable effect of the CRM.

Changes of SVV readings during follow-ups
may be indicative of a dynamic relationship between
canaliths and the utricle. The angle of SVV deviation
in patients with PC-BPPV reflect dysfunction of
a utricle that has lost otoliths from its macula or
direct stimulation of the posterior semicircular
canal by otoliths. We can probably assume that free
otoliths, after being removed from the semicircular
canal through CRM, may return to the macular
structure and help restore its function with other
secondary benefits (Faralli et al., 2011; El-Minawi
et al., 2019; von Brevern et al., 2006; Sapountzi et al.,
2017; Ferreira et al., 2017). In all of our cases, utricular
dysfunction appeared to be brief, as normalization
of SVV occurred within a couple of weeks. This may
also support the efficacy of CRM in macular repair.

Conclusion

It is assumed that, in PC-BPPV, otoliths are
detached from the utricle and enter the posterior
SCC causing the symptoms. A significant loss
of otoconia in the utricular membrane leads to
decreased stimulation of sensory receptors and
causes SVV to tilt to the affected side, as shown in
this study using VNG equipment during the acute
phase of PC-BPPV. Although SVV deviation was not
always greater than 2° in our patients, it consistently
decreased after CRM and completely normalized
in all of our patients after 2 weeks with complete

resolution of PC-BPPV, suggesting that utricular
dysfunction was brief, as well as possible efficacy of
CRM in the repair of the otolithic membrane in the
utricle. SVV test can therefore be used as a prognostic
marker for CRM in patients with PC-BPPV. However,
the possibility of SVV deviation due to direct posterior
canal stimulation by otoliths should not be neglected.

One limitation of this study is its relatively
small sample size of only 30 patients and lack of a
healthy control group for comparison. Because of the
small sample size, further studies with large sample
size, and inclusion of a control group, are needed
to confirm our findings. In place of the normal
control, SVV readings after complete resolution of
PC-BPPV might serve as normative values in this
study, as the patients were symptom free with no
residual giddiness at this time point.

Future studies may also assess SVV in patients
with other types of BPPV and recurrent BPPV.
0-VEMP may also be included in assessment of
utricular dysfunction. Unilateral centrifugation for
utricular function assessment may be combined with
SVV test to confirm the results of the current study.
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