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Subjective Tests for Vestibular Dysfunction

Basic Advantages
a)  Well established - criteria for diagnostic testing
b) Insightsinto site of lesion
c¢) Alerts the examiner
d) High specificity
Basic Disadvantages
a) Require New and improvised versions of test
b) Notwell supported for diagnosing
c¢) Low sensitivity
d) Requires objective tests to support findings
Subjective Visual Vertical test
Given By-Bohmer A, Rickenmann J [1].

SVVis an estimation technique whereby a subject adjusts a
visible luminescent line, while seated in complete darkness, to
what they consider to be upright or true vertical.

Principle

SVVorSVHasmeasuredintheuprightpositionisinfluenced
by the utricles, saccules and horizontal semicircular canals.

Purpose
a) To assess utricular function

b) central connections, including superior vestibular
nerve.

c¢) To assess the degree of ocular torsion
Procedure
a)  Subjectis made to sitin a dark room.

b) Individual is asked to align a luminous bar with a
position that the individual judges to be vertical

c¢) 10 trials are given before the mean and standard
deviations of the offset from true vertical are determined.

Results

A. Normal: 2 degrees tilt is considered to be able to set
the SVV correctly when the light bar has an initial inclination
relatively parallel to the body axis.

B. Abnormal: More than 2 degrees tilt indicates the
peripheral problem that is ipsilateral and offset is towards the
same side.

Indications

a) Brandt and Dietrich [2] found that pontomedullary
lesions produce tilts  (deviation of
subjective visual vertical toward the side of the lesion),

ipsiversive

Pontomesencephalic lesions produce contraversive tilts
(away from the lesion). The deviations accompanied by the
ocular tilt reaction.

b) Disruption of both the otolithic and vertical
semicircular canal pathways are thought to be involved
in the deviations.

c¢) Thalamic lesions may produce either ipsiversive or
contraversive tilts of subjective visual vertical. Lesions
of the parietoinsular vestibular cortex tend to produce
contraversive deviations. Lesions at the level of the
thalamus and above will not produce an accompanying
ocular tilt reaction.

d) Lesions in the inner ear also produce deviation of
subjective visual vertical due to differences in the tonic
output from the otolithic organs in the inner ear [3].

e) Abnormal in headache sufferers, particularly those
with migraine.

Limitations

a) Bilateral utricular defects are not assessed Findings
to be supported with other tests Sensitivity and specificity
questionable

b) Inability to properly estimate the true vertical when
the light bar was initially inclined in the opposite direction

c) SVV is subject to variation over time, due to central
compensation

Fukuda Stepping Test
Given By Fukuda [4]

Persons with unilateral peripheral vestibular dysfunction
would turn to the side of lesion

History- middle ear pathology can influence results of
caloric stimulation due to alteration of thermal conductivity
across middle ear space.

Principle

a) Body rotation results from the unbalanced static
activity of the two end organs
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b) Imbalance in the yaw ear is interpreted centrally as
rotation plane towards the contra-lesioned

c¢) Deviation of body occurs towards the ipsi-lesioned
side.

Purpose

a) Used to assess peripheral VS impairment manifested
as asymmetry in lower extremity vestibulospinal reflex
tone

b) Labyrinthine dysfunction
c¢) Indicates possible acoustic neuroma.

Procedure

a)  With the arms extended at a 90° angle in front of the
body and the eyes closed, the patient marches in place for
50 steps.

b) Steppingrate -110 steps per minute.

c¢) The angle, direction, and distance of deviation from
the origin should be recorded.

d) It is helpful to make use of a reference mark system
such as a band of tape on the floor oriented along the
sagittal plane at the start of the test or a thin, dense rubber
mat with a polar pattern marked on it

Results

A. Normal: 50 without significant angular
deviation from the starting position (i.e., normal rotation <

30°).

steps

B. Abnormal: A rotation of greater than 45 degrees in
either direction is considered to be abnormal. [4,5].

Advantages
a)  Useful test for peripheral VS lesion

b) Reveals deficits of VSR compensation when VOR
compensation is complete.

c¢) Auseful screening tool

Limitations

a)  FST with and without head shake component is not a
reliable screeningtool for peripheral vestibularasymmetry
in chronic dizzy patients

b)  Reliability of predicting imbalance of the labyrinthine
system based on the poor reliability scores- questionable

c¢) Not reliable for lateralization and localization of
lesion

d) Limited use in spontaneous nystagmus cases

Past pointing and falling test

a) Past-pointing is considered to be a sign of tonic
imbalance in the output of the peripheral vestibular

system.
b) Given By Barany in 1910( Related articles in German)

c) The past-pointing test was one of the first attempts to
clinically assess vestibular functions.

d) The past pointing falling and slow component of
nystagmus are in the same direction.

I.  Acute VS failure-nystagmus on the opposite side but
past pointing and slow component on ipsilateral side

e) Past pointing occurs on same side of target and will
occur with either limb

L. Both limbs- vestibulopathy
Principle

a) Asymmetric tonic signals from afferent system
manifested as a relative abundance of activity from intact end
organ

b) Compensatory VSR elicited in order to maintain
position. Hence body rotates towards the lesioned organ,
resulting in past pointing.

Purpose

a) Used to assess tonic imbalance in the output of the
peripheral vestibular system

b) Test for defective functioning of the vestibular nerve
c) Indicative of cerebellar signs
d) Used for assessing vestibulospinal pathways.

Procedure

The patient is instructed to extend the arms and place the
index finger of one hand on the index finger of the examiner
or a static target. Eyes are then closed and arms raised above
head and quickly returned to the perceived starting position

Results

A.  Normal: finger returns to the starting point with
little lateral deviation

B. Abnormal: The patient’s hand will drift away from
the target as the trunk rotates.

i. Peripheral VS lesion: deviation to one side and
compensated peripheral weakness in case ofless consistent
case.

Advantages

a) Detects acute lesions

b)  Gives insight about compensated and decompensated
lesions

Limitations

a) Not reliable in case of chronic vestibulopathy after
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compensation has occurred

b) Repeated testing produces variable results No
lateralization information

c¢) Low sensitivity
d) Cannot detect compensated vestibular lesions

Vertical writing

a) Variant of past- pointing
b) Described by Fukuda-1959 [4]

c¢) Deviation tendency is due to relative difference in
afferent vestibular input to the brainstem

Procedure

Patients instructed to write a series of characters or
symbols in vertical direction on a piece of paper. With eyes
open and then with eyes closed.

Results

a) Eyes open- Normals and Vestibular patients-vertical
line of characters

b) Eyes closed- Unilateral Peripheral lesions-slanting
and deviation to the side of lesion

c¢) Central overcompensation of unilateral peripheral
vestibular impairment-opposite side of lesion

Limitation

a) Cannot only conclude as Vestibular site of lesion

b) Some mild otologic disorders-otitis media-similar
finding
Romberg Test

a) First described by Moritz Heinrich von Romberg who

found that patients with tabes dorsalis (neurosyphilis) often
complained of increased unsteadiness in the dark.

b) The test should be performed in all patients who
complain of dizziness, imbalance or falls to rule out sensory
ataxia

c) Romberg’s test is a test of the proprioception
receptors and pathways function.

Romberg sign

The Romberg sign demonstrates loss of postural control
in the absence of visual input suggestive of proprioceptive
deficit in the lower limbs as a result of severely compromised
proprioception.

Principle

a) The physiology behind this test is that to maintain
balance we need at least 2 of the following 3 components:

vision, proprioception and vestibular function.
b) Vestibular problem -eyes open balance maintained

c) Eyes closed-only proprioception insufficient to

maintain balance

d) Only propioreception- eyes closed - improper VS
functioning

Purpose

a) Identifies imbalance in the vestibulospinal reflex due
to tonic imbalance in peripheral vestibular system

b) To assess the integrity of the dorsal columns of the
spinal cord.

Procedure

The patient is asked to stand with feet together and arms
by side with eyes first opened and then closed.

Results
a) Openeyes -imbalance compensated

b) Closed eyes- relative reduction of vestibular input
to cerebellum

c¢) With eyes open poor balance -cerebellar ataxia.
vestibular or

d) Eyes closed- problem in

proprioceptive systems.
e) Peripheral lesion- patient sways to side of lesion
f)  Centrallesion- Instability

g) Bilateral or Unilateral Peripheral VS lesion-
Negative (Table 1).

Indications

combined

a) Vitamin B12 deficiency - Subacute

degeneration of the cord,
b) Diabetic peripheral large fibre neuropathy,
) Friedrich’s ataxia,

d) Tabes dorsalis
Table 1: Sensary Inputs.

Test Condition Description Sensory inputs
Visual,
Eyes open firm surface proprioceptive,
vestibular

Proprioceptive,

firm surface .
vestibular

Eyes closed

Eyes open compliant surface Visual, vestibular

Eyes closed compliant surface Vestibular only

Advantage

a) Differentiates between Peripheral VS disorder and
propioreceptive anomalies
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b) Differentiates between patients with muscle

weakness from dorsal column disease
Limitations
a) Often misunderstood with cerebellar signs

b) There is still no standard approach to applying the
Romberg test in clinical neurology

c¢) The criteria for and interpretation of an abnormal
result continue to be debated.

d) Limited studies available that define its reliability
and validity.

e) Data statistically showing its effectiveness is not
readily available.

f)  Insensitive to compensated vestibular lesions

g) Useful in assessment of dorsal column but not
vestibular system

h) Cannot distinguish patients with cerebellar lesions
and propioreceptive lesions

i) Sometimes cannot identify normals and patients
with peripheral lesions

Sharpened Romberg test

a) Avariation of the Romberg Test,

b) Consists of support by position narrowing the
patient’s base of placing feet in a heel to toe

c¢) Given by Furman & Cass, 2003 [5]
Principle

a) Propioreceptive input from ankle joints becomes
discordant relative to vestibular and visual input.

b)  Onlyvestibular input can be used to help maintain the
upright position
Purpose

To identify vestibular impairment

Procedure
a) In this, the patient stands with one heel in front of
toes and arms folded across chest

b) Testinstructions do not specify which foot, preferred
or non-preferred, should be placed in front of the other.

c¢) 2" method- The patient should be instructed to keep
hands on hips for the whole 30 seconds. If the patient takes a
step or removes hands from hips, the timer is stopped and the
patient may attempt the test one more time.

Results

Inability indicates vestibular impairment

Advantage

a) This test is useful for assessing ataxia in mild
mountain sickness

b) Helpful in diving test
c¢) Widely used in Naval force
d) Provides baseline for dysfunction

Limitations

The sharpened Romberg does have an early learning effect
that will plateau between the third and fourth attempts.

Patients who perform the test during several trials may
begin to adapt and perform better on each successive trial.
This could skew the results and provide an inconclusive result

Gait testing

An individual’s gait is defined as his or her method of
walking.

Types of gait

a) A tandem gait test is one where the individual has to
walk heel to toe.

b) Incordination indicative of ataxia and difficulty in
motor movements

c¢) Usedin Drunken driving test

d) The Tinetti gait test is used for elderly individuals.
As people age, they tend to lose their absolute control over
mobility and the precision of their mobility.

e) The Tinetti gait test is also used to establish
parameters related to the balance of the individual.

f)  Inability to perform- balance disorder
Purpose

To identify peripheral lesions
Principle

Gait involves multiple sensory and motor systems. These
include vision, proprioception, lower motor neurons, upper
motor neurons, basal ganglia, the cerebellum, and higher-
order motor planning systems in the association cortex.

Procedure

The patient is asked to walk along a straight line to a fixed
point, first with eyes opened and then eyes closed

Results

Peripheral VS lesion- patient deviates to the affected side
Advantages

a) Verysimple and rapid test

b) Does notrequire prior preparation of the subject
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Limitation
a) Cannot identify central lesions

b) Cannot identify person with underlying vestibular
disorder when the person is intoxicated
Unterberger test

a) Siegfried Unterberger (1939)
b) Method similar to Fukuda test

c¢) The differences and controversies explained by
Grommes C, and Conway D, (2011) in the Journal of Historical
Neurosciences

Purpose
a) Identifies labyrinthine dysfunction
b) Assess unilateral peripheral Vestibular disturbances.

Procedure

The patient is asked to match up and down the spot with
eyes closed and hands clasped at arm length in front of them.

Results
A.  Normal: Less tendency to deviate from left to right. A
turn up to 45 degrees for every 50 steps is normal

B. Abnormal: Rotational movement towards the side of
lesion

[.  Deviationto either of the side depending on the lesion:
Peripheral VS lesion

II.  Turning in various direction: Cerebellar lesions

Limitations

a) The value of this test is questionable in the view of
multiplicity of the factors that influence the response

b) Reliability questionable in case of compensated
vestibular dysfunction

c¢) The balance disorder caused by non vertigous causes
not differentiated

d) Cannot identify bilateral lesions

e) Cannot identify central vestibular pathology
Head thrust test

a) Halmagyiand Curthoys in 1988 [6]

b) The HTT, which is based on the the doll's eye
phenomenon, is used to evaluate the vestibular-ocular
reflex (VOR) in the horizontal plane

c¢) To demonstrate the VOR, the patient moves his or her
head from side to side while focusing on a midline target.

d) This causes the eyes to move in a velocity like that of
the head movement but in the opposite direction.

Purpose

a) Used to evaluate unilateral vestibular function To
assess chronic vestibular loss [7-12]

b) To identify the side of the hypo functioning labyrinth.

Procedure

The patient’s head is turned 15-30 degrees from the
centre and then rapidly rotated to the other side with patient
focussing on the examiner’s eyes

Results

a) Patients with unilateral vestibular weakness will
have a catch-up saccade when rotated rapidly to the side of
the lesion

b) Complete loss of peripheral vestibular function-
Positive

c¢) Mild loss indicated by low excitability differences
between sides on the ENG caloric test - negative

d) Unilateral hearingloss- positive- acoustic neuroma.

e) Chronic peripheral loss- central compensation that
appears within the first few days after an acute vestibular
insult such as vestibular neuronitis, labyrinthitis, or skull
base fractures [13-17].

Limitation

Sensitivity is lower (35%-39%) for patients with

nonsurgically induced unilateral vestibular hypofunction
a)  Orthostatic hypotension

Orthostatic hypotension is a reduction of systolic blood
pressure of at least 20mm Hg or diastolic blood pressure of
at least 10mm Hg within three minutes of standing

b) P.C. Rowe and ]. Bou-Holalgah (1995)

c) Dr.DavidStreeten was called the «father of orthostatic
hypotension»

d) Orthostatic hypotension is defined as a fall in systolic
blood pressure of at least 20 mmHg and/or in the diastolic
blood pressure of at least 10 mmHg between the supine
reading and the upright reading [18-26].

Purpose
To differentiate between true vertigo and non vertigo

Assessment

A. Tilttable test

a) Atilttable test, occasionally called upright tilt testing
Dysautonomia or syncope

b)  Dizziness
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c¢) Lightheadedness, with or without a loss of

consciousness
d) Positional tachycardia [27-35].

Procedure

a) The patient will be strapped to a tilt table lying
flat and then tilted or suspended completely or almost
completely upright (as if standing).

b) Most of the time, the patient is suspended at an angle
of 60 to 80 degrees.

c¢) The test either ends when the patient faints or
develops other significant symptoms, or after a set period
(usually from 20 to 45 minutes, depending on the facility or
individualized protocol).

d) Sometimes, the patient will be given a drug, such
as Glyceryl trinitrate or isoproterenol, to create further
susceptibility to the test.

e) Symptoms, blood pressure, pulse, electrocardiogram,
and sometimes blood oxygen saturation are recorded.

Result

This drop in BP indicates the presence of light-headedness
and non- vertigo disease

Dysdiadochokinesis testing

a) Inability to perform rapidly alternating movements,
such as rhythmically tapping the fingers on the knee.

b) Cause-cerebellar lesion and is related to dysmetria,
which also involves inappropriate timing of muscle activity.

Purpose

Used to assess cerebellar lesions

Procedure

Patients are asked to slap knees with palm and dorsum
of hand rapidly and alternately the clinician is expected to be
very vigilant and experienced [36-45].

Result

Inappropriate timing of muscle activity. This is visibly
apparent when attempting to perform rapid alternating
movement require efficient initiation and cessation

Advantages

a) Provides insight into cerebellar lesions Rules out
cerebellar ataxia

b) Identifies vertigo and dysequilibrium due to neuro-
degerative disorder such as Freidreich’s ataxia and Multiple
sclerosis

c¢) Helps sclerosis in

undiagnosed patients

suspect as having multiple

Limitations

a)  An exclusive test to identify central vestibular lesion
b) Cannot identify peripheral vestibular lesions [46-50].
Spontaneous nystagmus

a) Nystagmus is an important sign in the evaluation of
vestibular system.

b) It is defined as involuntary, rhythmical, oscillatory
movement of eyes (Table 2).

Table 2: Degree of Nystagmus.

Degree of Nystagmus

Itis weak nystagmus and is present
when patient looks in the direction of
fast component.

1stdegree

It is stronger than the 1st degree
nystagmus and is present when patient
looks straight ahead.

2 degree

Itis stronger than 2nd degree
nystagmus and is present even when
patient looks in the direction of the slow
component.

3rd degree

Purpose
To identify underlying organic lesion
Principle

a) SN occurs when the unilateral peripheral VS or VIIIth
nerve is affected because of reduced neural firing which
decreases in that side and the other side remains intact.

b) Thisasymmetryb/wthetwoendorgans generatesthe
illusion of rotatory motion in the absence of head movement.

c) Bestidentified before VS compensation occurs.

Procedure

a) Patientisseated in front of the examiner or lies supine
on the bed.

b) The examiner keeps his finger about 30 cm from
the patient’s eye in the central position and moves it to
the right or left, up or down but not moving more than 30
degrees from the central position

c) Test to be repeated by using non visual fixations-
frenzel’s lenses or dark room +patient vaguely staring into
the distance when instructed to look to left and then to
right.

d) This is done to check the intensity of nystagmus [50-
52].
Results

a) Irritative lesion of the labyrinth-nystagmus to side
of lesion,
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b) Pareticlesion- nystagmus to the healthy side,

c¢) central lesion- nystagmus is vertical rotatory,
dysconjugate, monocular.

d) Arnold chairi malformation- A down beating
vertical nystagmus .

e) Peripheral vertigo- same direction nystagmus even
if the gaze is changed. It increases with visual fixation
removed.

f)  Central vertigo- direction of nystagmus can change
the direction when looking in opposite direction and is
unaltered even if visual fixation is removed

g) Vestibular nystagmus (peripheral type) lesion of
labyrinth VIIIth nerve [25-26]

h)  Vestibular nystagmus (central type), lesion in the
central neural pathways (vestibular nuclei, brainstem,
cerebellum).

Advantage

Best results obtained soon after VS damage
Limitation

a) Cannot diagnose end organ disorder

b) SN cannot be observed after a few days

c¢) Cannot be used as bedside evaluation to diagnose
unilateral vestibular dysfunction without quantitative
testing [53,54]

d) Degree and site of impairment from the direction of
SN cannot be determined due to inter-subject variability
and quality of central compensation

e) Only the presence or absence of spontaneous
nystagmus to diagnose unilateral peripheral VS
hypofunction is unacceptable.

f)  For UVH sensitivity-less than 50%

g) In case of organic VS disorder the finding should be
supported with quantitative findings

Head shake nystagmus
a) Firstdescribed in 1907 by Robert Barany (1907).

b) Head-shaking nystagmus (HSN) is a jerk nystagmus
that may follow a prolonged sinusoidal head oscillation.

c¢) Early test-Boertes (1923)
d) Contemprorary test- Kamei and Kornhuber (1964)
Principle

A clinical test that looks for nystagmus that appears after
vigorous horizontal (horizontal SCC) head shaking for about
15 seconds at a frequency of 2 Hz. The test is a high-frequency

vestibular stimulus [55-60]

Purpose

a) Evaluates symmetry in VOR

b) Evaluation for a peripheral vestibular system
disorder.

Procedure

a) Head is shaken vigorously for 10-30 cycles and then
stopped.

b) The patient is asked to tilt his or her own head down
30 degrees to allow maximum stimulation of the horizontal
canal and told to shake head back and forth rapidly as
quickly as possible for 30 seconds [30-32].

c¢) Open eyes and observe nystagmus after stopping

Patterns of HSN

A. Peripheral

a) Primary phase beats away from paretic ear
b) Secondary phase is universal but weak

c¢) Horizontal HS- no or little vertical nystagmus

d) Vertical HS- elicits nystagmus which may beat
towards paretic ear

e) Nystagmus may not appear except for prolonged and
powerful head shaking

B. Central

a) Direction of nystagmus not well correlated with the
side of lesion

b) Secondary phase- may be as big as primary phase
c¢) Nystagmus is cross coupled

d) Nystagmus may appear afer 1-2 head shakes

Results

a) Transient vestibular nystagmus- peripheral and
central VS lesion

b) Unilateral VS dysfunction - unopposed stimulation
of intact labyrinth resulting in slow phase to side of the
lesion and a rapid nystagmus to intact side.

c¢) Vertical nystagmus-cerebellar dysfunction

d) Head shake nystagmus- peripheral vestibular
dysfunction and cerebellar dysfunction.

Advantage

Good screening tool for universal vestibular dysfunction

Limitation

a) Sensitivity - poor Unreliable screening test.
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Specificity- poor

b) Poor predictor for moderate to low level of vestibular
hypofunction

c¢) No criterion present that indicates how much loss is
needed for a positive HSN test

Dynamic visual acuity

a) VOR helps stabilizing gaze during head movement.
This vestibular driven reflex process allows the observer to
retain visual acuity with head movement. This is dynamic
visual acuity.

b)  Given by Miller and Ludvigh (1962) [37]

c¢) Initial test- Oscillopsia test used to quantify the
performance of DVA

Purpose
Used to evaluate bilateral vestibular weakness

Procedure

Baseline visual acuity is taken and then the same task
using snellen’s chart, the patient is asked to read by rotating
the head back and forth at 1-2 Hz rate.

Results

a) Normal- Loss of one line
b) Loss of 2-3 lines suggests vestibular weakness.

c¢) Thistestshouldbeabnormalinpatients with bilateral
vestibular weakness and can be used to diagnose these
challenging patients.

Advantages

a) Availability of computerized system of DVA

b) DVA testing during imposed head motion isa a
quantitative and clinically feasible measure that reflects
functionally significant abnormal VOR.

Disadvantages

a) Cannot be tested in patients in case of absence of
corrected vision

b) The system for assessment is not widely available
c¢) Standard protocol for the system used is not available

d) Varied results and inconsistent findings [40]

a) Differences in methodology

b) Variability in the frequency of subject’s head
movement

c¢) Variation in the method to calculate DVA scores

d) Variation

in the degree of vestibular system

008

compensation in patients with unilateral vestibular

hypofunction

e) Bestperformed by experienced clinician
Modified clinical test for sensory interaction of
balance

a) The Modified Clinical Test of Sensory Interaction
and Balance CTSIB is an accepted test protocol for Balance
assessment on a static surface

b) Postural balance involves special sensory receptors
that provide information in regards to various environmental
and physiological conditions that may affect a person’s ability
to maintain equilibrium.

Purpose
a) Used to assess the integrity of sensory system.

b) Functional compensation with respect to stance is
obtained

c) Assesses patient’s balance under a variety of
conditions to infer the source of instability

Principle

a) Maintaining postural balance involves

coordination and integration of multiple sensory, motor

complex

and biomechanical components

b) The test progressively reduces the sensory input
system available to the patient for maintaining quietstance.
By 4th condition, only VS is available to provide accurate
information about the body’s position and movement.

Procedure

Here, the patient’s ability to maintain quiet volititional
stance is evaluated as they sequentially stand on

a) Aflatfirm

b) Aflatfirm

i surface with eyes opened

ii.  surface with eyes closed

c¢) A compressible surface with eyes opened
d) A compressible surface with eyes closed

Result

Inability to maintain postural control during the testing
indicates that the sensory system is dysfunctioning

Advantages

a) The breadth of the existing studies supporting and
accepting the CTSIB as a valid clinical assessment of
balance.

b) Well documented definitive correlations for mild
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traumatic brain injury.

c¢) The comprehensiveness of the test to address each of
the systems that contributes to balance: Visual, vestibular
and somotosensory.

d) Ease and efficiency of doing the test and high inter
and intra rater reliability.

e) Clinician familiarity with the test.

Hyperventilation induced nystagmus

a) Thought to be of psychiatric manifestation

b) Hyperventilation can either activate a latent
nystagmus in central or peripheral vestibular diseases or
it can interact with a spontaneous nystagmus, by reducing

it or increasing it.

Principle

Duringrapid periods of ventilation, the conduction velocity
of a demyelinated nerve can be transiently increased thereby
creatingasituation where the affected ear will presentasbeing
hyperfunctional compared to the «<normal» ear. Therefore, the
nystagmus commonly beats towards the side of dysfunction.

Purpose

a) Used to assess the integrity of entire vestibular
system.

b) Differential diagnosis of patients with psychosomatic
and anxiety related disorders

c¢) Assessing demyelinating conditions Used to assess
vestibular end organs

Procedure

Frenzel lenses or light occluding VNG goggles are worn. In
standing, the patient is asked to take rapid and deep breath
for 30-60sec. The examiner should observe eyes before
hyperventilation and swaying of the patient.

Results

Non nystagmus and slight sensation of light headedness or
dizziness appears. A sway in saggital plane

Indications

a) Nystagmus in horizontal plane for 60 sec or more-
incomplete unilateral peripheral lesion.

b) Ipsi-lesion- Fast phase nystagmus.

c¢) Complete unilateral peripheral lesion-
contralateral lesional beating nystagmus. Also indicates
bilateral incomplete lesions and central lesions but the

direction is unpredictable

d) cerebellar lesion- slow phase velocity of down
beating nystagmus

Advantages

a) High sensitivity

b) Indicates site of lesion
Limitations

a) Little localizing value less specificity

b)  Should be supported with other diagnostic tests
Ocular tilt reaction/ skew deviation

a)  Given by Hertwig

b)  Occurs due to imbalance of utriculocular reflex

c¢) Ocular tilt is considered as a combination of

vestibulocular and vestibulospinal anomalies resulting in
vertical misalignment of the eyes, head tilt towards the lower
eye and ocular torsion towards the lower eye [57-60]

Purpose
a) Used to assess conjugate movements of the eyes.

b) The type and direction of skew can provide
information valuable to the determination of the site of lesion.

Principle

a) The primate oculomotor produces
predominantly conjugate movements of the eyes; thus
variation from this pattern are considered pathologic.

system

b)  One such variation is characterized by the presence
of a vertical misalignment caused by an imbalance of the
vestibule-ocular reflex and referred to as “Skew deviation”.
When accompanied by head tilt in the roll plane and ocular
torsion, the traid of symptoms is referred to as “ocular tilt
reaction”.

Procedure

a) An examination of static visual alignment should be
performed when the patient maintains gaze in the primary
or straight-ahead position. The examiner should look for
the presence of a vertical skew deviation where one eye
demonstrates an abnormal vertical orientation relative to the
other. The examiner should also be alert for the presence of
a head tilt of 10 to 30 degrees toward the site of lesion and
ocular-torsion toward the lower eye [12-20].

Results

a) Normal: Careful observation of the patient will
reveal normal horizontal, conjugate eye position with gaze
direction directed straight ahead and vertical head alignment.
The examiner should be careful to differentiate between facial
asymmetries and the presence of a skew deviation or ocular
tilt reaction.

b) Abnormal: The examiner will note the presence of a
vertical misalignment of the eyes from the normal horizontal
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gaze position. The patient may also exhibit head tilt of 10 to 30
degrees toward the side of the lower eye [15,18].

Indications

a) Lesions of utricular nerve or at level of vestbular
nulei- ipsilateral ocular tilt reaction

b) Lesions above the level of vestibular nuclei (due to
decussation of fibers)-contralateral ocular tilt reaction.

Limitation

Requires supplementary tests for supporting the findings
Valsalva Induced nystagmus

a) Self induced change in middle ear and intracranial
pressure is called valsava manaeuver

b) Causeseye movementsin patients with craniocervical
junction abnormalities and disorders affecting inner ear.

c¢) Given by Antonio Mario Valsalva (1666-1723)

d) Hennerbert identified eye movements in valsalva
manaeuver

Hennerbert sign

a) Describes conjugate eye movement away from the
affected ear with positive pressure applied to the EAM

b) A movement towards the affected ear is expected
with negative pressure

c¢) The presence of such movement allows the examiner
to deduce the presence of anomalous connection b/w the
inner ear and the external environment [20,45].

Principle

a) Increased pressure in the middle ear acts as
an abnormal connection b/w labyrinth and external

environment to induce pressure gradient in the cochlea

b) Increased pressure within the affected labyrinth
stimulates neural firing by displacing the cupula of the
semicircular canal.

c¢) Increased neural discharge rate drives the VOR such
thata compensatory eye movement away from the affected
ear is generated.

d) Incase of straining against a closed glottis, increased
pressure within the middle ear fossa is generated through
changes in the central venous pressure.

e) Increasing and maintaining pressure within the
thoracic cavity decreases venous return through the
jugular vein thereby raising intracranial pressure.

f)  An abnormal connection b/w the middle ear fossa
and the vestibular labyrinth will induce a pressure change
in the affected canal and elicit downbeating torsional
nystagmus towards the affected side

Procedure
A. Method 1

a) Increaseair pressure in the sinuses and middle ear by
taking deep breath.

b)  Pinch nose, close mouth then tightly blow.

c¢) The patient should maintain pressure for 10-15
seconds

BMethod 2

a) Increasing venous pressure by asking the patient to
strain against the closed glottis and lips for 10 -15 sec, as if,
pressurizing the lungs to help stabilize the trunk while lifting
weight.

Results

A. Normal- VM should not elicit sensation of dizziness or
vertigo

a) Careful observation to identify shift of the eyes
(positive Hennerbert sign)

b) No elicited conjugate eye movement should be
observed under frenzel or VNG google [50]

B.Abnormal results

a) Increased ME or intracranial pressure as a result of
either variant of valsalva manaever will elicit a conjugate
movement of eyes towards the contra-lesioned ear in case
of lateral and anterior canal involvement.

b) Increased intacranial pressure- corrective saccade-
nystagmus towards ipsilateral ear

c) Direction of fast phase nystagmus- site of lesion

d) Torsional and downbeating vertical nystagmus
indicate site of lesion in anterior canal
e) Vertical upbeating nystagmus with torsional

component suggest involvelemnt of posterior canal

f)  Direction of torsion provides information about
laterality of the lesion

g) Dehiscence of posterior canal will elicit upbeating
and torsional nystagmus with fast phase oriented towards
the affected ear.

h) The fast phase of torsional nystagmus will beat in a
clockwise direction for lesions of the left ear and counter
clockwise for lesions in the right ear.

i)  Horizontal nystagmus- involvement of lateral SCC-
beating affected towards the ear

Advantages

Useful screening test Good Sensitivity
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Limitation
a) Cannotdistinguish b/w nystagmus due to VS disorder
and ME disease
b) Not useful in the presence of upper respiratory
infection [23,25]

Hallpike Manaeuver (positional test)
a) Dixand Hallpike, 1952

b) Mostly used to assess BPPV

Purpose

a) Used to differentiate peripheral from central lesion.
b) Identifying vertigo in certain head positions

Procedure

a) Patient sits on a couch. Examiner holds the patients
head, turns it 45" to the right and then places the patient
in a supine position so that his head hangs 30° below the
horizontal. Patient’s eyes are observed for nystagmus. The test
is repeated with head turned to left and then again in straight
head-hanging position [30]

Results

a) Incentrallesions(tumorsofIVthventricle,cerebellum,
temporal lobe, multiple sclerosis,
insufficiency or raised intracranial tension) nystagmus
is produced immediately, as soon as the head is in critical
position.

vertibrobasilar

b) Direction of nystagmus also varies in different test
positions (direction changing) and is non-fatiguable on
repetition of test.

c¢) In benign paroxysmal positional vertigo, nystagmus
appears after a latent period of 2-20 seconds, lasts for less
than a minute and is always in one direction, i.e. towards
the ear that is undermost.

d) On repetition of the test, nystagmus may still be
elicited but lasts for a shorter period.

e) On subsequent repetitions it disappears altogether,
i.e. nystagmus is fatiguable.

f) If the test is negative, central nervous system
involvement should be considered.

Advantages

a) Although there are alternative methods to
administering the test, Cohen proposes advantages to the

classic maneuver.

b) The test can be easily administered by a single
examiner, which prevents the need for external aid.

c¢) Due to the position of the subject and the examiner,

nystagmus, if present, can be observed directly by the
examiner.

Limitations

a) The sensitivity of this test is not 100%. Some patients
with a history of BPPV will not have a positive test result.

b)  Specificity -75%.

c¢) Thetest may need to be performed more than once as
itis not always easy to demonstrate observable nystagmus
that is typical of BPPV [55-60].

d) Patients may be too tense, for fear of producing
vertigo symptoms, which can prevent the necessary brisk
passive movements for the test.

e) A subject must have adequate cervical spine range
of motion to allow neck extension, as well as trunk and
hip range of motion to lie supine. Cannot be used in case
musculoskeletal and obesity issues in a subject.

Modified Dix- Hallpike position
a) Gansand Harrington-2002
b) Modified version of Dix- Hallpike positional test

Procedure

a) The examiner stands behind the patient. The patient
turns the head slightly toward the test ear, and the examiner
supports the patient’s neck and back while the patient is
lowered into the provoking supine position with the neck
slightly hyper extended and off. Once in the supine position,
the examiner has a clear view of the patient’s eyes. Because the
provocation of symptoms is gravity based and due to changing
positions of the involved posterior canal, rapid positioning is
not required.

Results

a) If the response is determined to be classic, a benign
peripheral vestibular lesion in the undermost ear is
suspected.

b) If the response is “non classical” (one or more of
the above conditions are absent), the lesion can be either
peripheral or central.

c) If rotatory nystagmus, is observed, the results must
have the following 4 characteristics to be considered
classically positive.

d) Delayed onset- Need to observe patient at least for 20
second

e) Transient burst of nystagmus- last about 10-15sec
f)  Subjective report of vertigo

g) Fatigability
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Eye movement test

Eye movement (ocular motility) is the voluntary or
involuntary movement of the eyes, helping in acquiring,
fixating and tracking visual stimuli. It may also compensate for
a body movement, such as when moving the head.

Purpose

To assess voluntary control of eye movement Useful in
assessing nystagmus

Principle

a) A normally functioning vestibular system exhibits
voluntary control of eye movement.

b) Italso tends to stabilize gaze during head movement

Procedure

a) Saccade tracking is assessed by having the patient
quickly shift gaze from one point to another, typically the
examiner’s nose and a finger held to side (Videos 20-23)

Result

a) Assymmetric or grossly abnormal responses indicate
the possibility of cerebellar dysfunction

b) Beating movements- indicates nystagmus
Advantage
a)  Quick and rapid test

b) Provides
functioning

basic information about Vestibular

Limitations

a)  Accuracy, speed and initiation time should be judged.

b) Age medication and inattention influences the
activity.
c¢) Cannot distinguish between eye movemnt

disturbances due to improper vestibular functioning or
opthalmic disorder
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