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Abstract
Aims and Objectives: To study benefit of videonystagmography in confirmation of canalolith repositioning in patients with Benign Paroxysmal Positional Vertigo after Epley’s manouver. Study Design: Prospective study of 35 cases of BPPV. Materials and Method: 35 patients of BPPV presenting
at vertigo clinic of ENT department at Civil Hospital Ahmedabad were treated with canalolith repositioning procedure and improvement in nystagmus was studied and confirmed by VNG. Observation: 31 patients out of 35 patients were improved with 1st CRP, 2 out of 3 patients improved
with 2nd CRP and 1 patient improved with 3rd CRP. This improvement is confirmed using VNG. Conclusion: Videonystagmography is a very useful tool for ensuring the otolith repositioning by the
canalith repositioning manouver. It is a confirmatory adjunct to visual analysis.
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1. Introduction
BPPV (Benign Paroxysmal Positional Vertigo) is the most common cause of vertigo. It is typically described as
a brief, intense sensation of spinning that occurs when there are changes in the position of the head with respect
to gravity. An individual may experience BPPV when rolling over to the left or right, upon getting out of bed in
the morning. It is due to the presence of normal but misplaced calcium crystals called otoconia, which are normally found in the utricle and saccule (the otolith organs) and are used to sense movement. If they fall from the
utricle and become loose in the semicircular canals, they can distort the sense of movement and cause a mismatch between actual head movement and the information sent to the brain by the inner ear, causing a spinning
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sensation. It affects vestibulo-ocular reflex and produce nystagmus [1]-[4].
Head movement -> SCC moves -> signal via 8th nerve to vestibular nuclei -> send impulse to 6th nerve to medial rectus -> cause eye movements [4].
Videonystagmography (VNG) is useful to test balance system and record nystagmus by a camera. There are
neural connections that stretch balance mechanisms in inner ear to muscles of eye. Any disorder of balance
mechanism produces small eye jerks that can only be detected by computer and frenzel’s goggles [5] [6]. It can
be monitored by putting body in different positions by Dix Hallpike’s test and Roll Over test. VNG is a test used
to determine whether or not dizziness may be due to inner ear disease. It also assesses the function of the vestibular end organs, central vestibulo-occular pathway and oculomotor processes.
Most commonly involved SCC is horizontal due to its anatomical location. During Dix Hallpike’s test the rotatory nystagmus, in the form of twitching movements directed towards the affected ear, is seen after 5 to 10
seconds and it disappears in 45 seconds [7] [8].
Epley’s maneuver (canalith repositioning procedure—CRP) [1]-[3] [9]-[11] is to reposit otoconia from abnormal position of SCC to normal in utricle. This maneuver was developed by Dr. John Epley and first described in 1980.
Several articles have been published on efficacy and utility of CRP for treatment of BPPV [12]. It is widely
accepted that CRP can result in substantial benefit with very low recurrence rate on short- and long-term outcomes basis. The common factors responsible for recurrence are hormones, calcium metabolism and trauma.

2. Aims and Objectives
To study the benefit of use of videonystagmography for confirmation of repositioning of otolith by Epley’s
manouvere by noting the improvement in nystagmus and vertigo in patients with BPPV [13]-[16].

3. Materials and Method
• In this prospective study 35 patients suffering from BPPV presented in vertigo clinic at our institute between
July 2012 to April 2014 were enrolled.
• Inclusion criteria: positive history of positional vertigo, confirmed with Dix hallpike’s test and nystagmus is
recorded with VNG.
• Exclusion criteria: patients with spinal disease, hypertension/hypotension, heart disease, neurological diseases, central lesions confirmed on history, physical examination in the form of neurological tests-reflexes,
cranial nerve examinations, X-ray, CT or MRI.

4. Procedure
• Patients were first allowed to sit for 5 mins to get relaxed from anxiety.
• Patients were left in position during Dix Hallpike’s test for 45 seconds and provoked nystagmus is recorded
on VNG.
Then CRP was done and VNG recording was continued to see improvement in nystagmus.
Patient was advised to take bed rest, not to bend over and no head shaking movements.
• Follow up done on 7th, 14th, 21st day to see improvement of nystagmus and if provocative maneuver was
positive on follow-up evaluation, the CRP was repeated and follow up VNG done.
• Patients which improved were followed up every three monthly.
• Some patients came for follow up for 6 months to 1 year and then were lost for follow up.

5. Results
• At the time of presentation, duration of symptoms varied from 3 months to 1 year.
• VNG showed improvement in nystagmus immediately in 31 patients after 1st CRP.
• 3 patients showed improvement on VNG with 2nd CRP and 1 with 3rd CRP (see Figure 1).
Table 1 and Graph 1 show that 88.5% patients improved with 1st CRP which was recorded on VNG, 8.5%
patients improved with 2nd CRP and 2.8% patients improved with 3rd CRP.
Table 2 and Graph 2 show that out of 35 patients 31 patients shows improvement both clinically and in
videonystagmography after 1st CRP.
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Figure 1. VNG machine.
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Graph 1. Graphical presentation of above table.
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Graph 2. Graphical presentation of above table.
Table 1. Improvement with number of canalith repositioning procedure—CRPs observed in videonystagmography.
Number of patients (n = 35)

Number of CRP with which patient improved

31 (88.5%)

1

3 (8.5%)

2

1 (2.8%)

3

Table 2. Patients showing improvement both clinically and in videonystagmography after first canalith repositioning procedure—CRP.
No. of patients showing improvement on VNG after first CRP

No. of patients with improved symptoms

31

31
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Table 3 and Graph 3 show that out of remaining 3 patients 2 patients shows improvement both clinically and
in videonystagmography after 2nd CRP.
Immediate adverse effects after 1st CRP were light headedness and nausea for few hours (1 - 2) seen in 15 patients.
2 patients out of 3 improved with 2nd CRP were older than 65 yrs. 1 patient improved with 3rd CRP had history of head trauma [9]-[11].

6. Interpretation of VNG
Electrical signals from the data obtained from the infrared camera (VNG) are fed into the computer to create a
digital readout. On the horizontal channel, movement up indicates an eye movement to the right and movement
down indicates an eye movement to the left. On the vertical channel, movement up indicates an eye movement
up and movement down indicates an eye movement down (shown in Figures 2-4) [5] [6].
Table 3. Patients showing improvement both clinically and in videonystagmography after second canalith repositioning
procedure—CRP.
No. of patients showing improvement on VNG after second CRP

No. of patients with improved symptoms

3

2

3.5
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improvement on VNG after
second CRP

No. of patients with improved
symptoms

Graph 3. Graphical presentation of above table.

Figure 2. Interpretation of horizontal channel nystagmus.
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Figure 3. Interpretation of vertical channel nystagmus.

Figure 4. Nystagmus of BPPV [8].

Graph 4 shows nystagmus (arrow) after 7 seconds in a patient with BPPV which lasted for around 45 seconds.
Then CRP was done, followed by repeat VNG.
Graph 5 is post CRP VNG showing improvement in nystagmus (arrow).

7. Discussion
The canalith theory suggests that the gravity dependent movement of heavier otoconial debris from utricle to
lateral semicircular canal is responsible for vertigo. The crystals themselves can adhere to a semicircular canal
cupula making it heavier than the surrounding endolymph. The semicircular canal is weighted down by the
dense particles thereby inducing an immediate and maintained excitation of semicircular canal afferent nerves.
This condition is termed as cupulolithiasis. Recent concept has suggested that major pathologic change in BPPV
is degeneration of vestibular neurons. This results in loss of inhibition of otolith organs on canal activation. The
recurrence rate of BPPV is 27%, and relapse largely occurs in the first 6 months [1]-[4].
VNG can record spontaneous, positional, gaze and optokinetic nystagmus as well as saccadic movements [5]
[6]. Dix hallpike’s test can check posterior canal of lower ear, anterior canal of opposite ear and lateral canals of
both the ears at 45 degree. While the patient is in supine position and head moves to one side, a direction
changing nystagmus is observed and it is indicative of,
• Horizontal canal BPPV-nystagmus intense with long duration.
• Central BPPV-verticle component of nystagmus with less duration.
Minimum duration of observation for nystagmus is 20 seconds. It is observed that lateral semicircular canal
stimulation gives horizontal nystagmus and anterior or posterior semicircular canal stimulation gives torsional
nystagmus.
Positional test performed with patient in sitting and supine position with Dix hallpike’s test. The following
results are seen.
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Graph 4. Nystagmus (arrow) after 7 seconds in a patient with BPPV (benign paroxysmal positional vertigo).

Graph 5. Post canalith repositioning procedure—CRP, videonystagmography.

• Direction changing-Horizontal canal BPPV.
• Direction fixed-uncompesated unilateral vestibular pathology.
Central positional nystagmus does not have a central component and it is not inhibited by fixation [8] [11]
[12].
In our patients out of 35 patients 31 improved and 4 patients didn’t improve. This may be due to increased age
of patients, multiple canaloliths, non-repositioning of otoliths, inefficient CRP or other co-morbidities.
The ENG test relies on the corneoretinal potential to detect the changes in eye position, where as the VNG
uses infrared cameras to detect the same. Thus the ENG is an indirect evaluation of the ocular motility, where as
the VNG is a direct one [17]-[20].
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