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Learner Outcomes

•After this course, participants will be able to describe spontaneous testing, 
identify influencing factors, and discuss the results as they relate to vestibular 
function.
•After this course, participants will be able to describe the results from 
provocative testing, including the headshaking test and hyperventilation 
testing.
•After this course, participants will be able to describe the characteristics of 
vestibular nystagmus and differentiate between its various types based on 
observed eye movements.
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Func t iona l types of eye 
movement s con t ro l

7

• Saccades
• Smooth pursuit
• Opto-kinetic reflex
• Vestibulo-ocular reflex
• Vergence
• Visual Fixation



Purpose of eye movements

Hold images of the visual world steady on the retina during brief head rotations or translations (linear movements)

Hold the image of a stationary object on the fovea by minimizing ocular drifts

Hold images of the visual world steady on the retina during sustained head rotation or translations

Hold the image of a small moving target on the fovea; or holds the image of a small target on the retina that is close to the 
head, during linear motion (translation); with optokinetic responses, aids gaze stabilization during sustained head rotation

Bring images of objects of interest onto the fovea

Move the eyes in opposite directions so that images of a single object are placed or held simultaneously on the fovea of each 
eye 8

Saccades 
Smooth pursuit
Opto-kinetic reflex 
Vestibulo-ocular reflex
Vergence 
Visual Fixation
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Horizontal smooth pursuit testing

11

Vertical smooth pursuit testing



Vertical smooth pursuit testing

12
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SPNin light (With fixation)
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SPNin dark (Without fixation)
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Definition

Involuntary Rapid

Rhythmic Oscillatory eye 
movement

With at least 
one slow 
phase

18
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Localisation of 
nystagmus The peripheral vestibular apparatus

Brainstem

The cerebellum 

Lesscommonly
• Theanterior visual pathways or
• Cerebral hemispheres.

26



Nystagmus attributes

27



Jerk vspendular nystagmus
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Fast phase Slow phase Fast phase Slow phase

Nystagmus-like 
movements Jerk ystagmus Pendular 

nystagmus
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Nystagmus trajectory and 
direction
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Trajectory

Horizontal

37

Vertical

Torsional
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Reference frames

41



@,A,-,*9, A-%',#

M",# S,%9

:%-%3 M%+$1

)%



Eyereference frame

Three axesintersect at the center of the globe. 43
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Semicircular canalsandheadhavea fixed relationship

Lateral canals are not exactly horizontal
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Straight-ahead position 
(Center Gaze)
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Monocular vsBinocular
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Conjugate vsDisconjugate
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Nystagmus

Conjugate

)* +,- ./0-123-4+25*

Dissociated

Dis-conjugate

62+, ./0- 7-8542+9:/*1 /0;82+<1-

)* 5;;5.2+-:123-4+25*

62+, 12==-3-*+ 7-8542+9 53 /0;82+<1-

Disjunctive

**



Dis-conjugate

*'

Disjunctive

Horizontal

Vertical

Torsional

Convergence-
divergence 
nystagmus

Sea-saw nystagmus

Cyclo-vergent



Slow phase velocity
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Frequency
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Amplitude
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Spontaneous nystagmus
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Centre-gaze Gaze-testing
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Influencing factors
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Horizontal gaze testing
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Vertical gaze testing
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Without fixation
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Centre-gaze Gaze-testing
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Centre gaze Gaze-evoked

Check for 90 seconds 4+#$"5$. ()'+#&('$&* &6,'(*71,
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Central

Peripheral

Direction of nystagmus

Longo, Dan. Harrison’s principles of Internal medicine, MacGraw Hill. 2012.

On left gazeOn right gaze

Bidirectional

Unidirectional

Central vs peripheral nystagmus

Left beating Left beating

Right beating Left beating

Cerebellar downbeat 
nystagmus syndrome

83Dr Vishal Pawar, Personal dizziness registry. Aster clinic, International city, Dubai, 2019



Dizziness registry, Dr Vishal Pawar, Aster clinic, Discovery Gardens 
Dubai. Informed consent obtained from the patient

86

Infantile nystagmus



Other methods I use to remove fixation

• VNG (Closing the visor)
• Seeing in dark
• Frenzel glassses

• M-glasses
• Rohiwalglasses

88



Removal of fixation

89



Central Peripheral

No inhibition Inhibits nystagmusVisual fixation

Signs

90
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With fixation
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No spontaneous 
nystagmus



Positional testing

93

Torsional up beating 
in center gaze

Up beating in right 
gaze

Increases in
intensity on looking

to fast phase 
(Follows Alexander’s 

law)

Left posterior 
canal BPPV

No spontaneous 
nystagmus

Torsional on left 
gaze



With fixation

94

Greatest when 
gaze is directed 
toward the 
healthy ear

Is attenuated at 
central gaze

May be absent 
when gaze is 
directed toward 
the impaired ear



Unilateral 
vestibulopathy

Pronounced
Horizontal torsional 

in center and
vertical gazes

Decreases in 
intensity on looking

to slow phase

Increases in 
intensity on looking

to fast phase

Enhancement 
without fixation

Unidirectional

Without 
fixation

Follows Alexander’s
law
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With fixation No Center gaze 
nystagmus

96

Gaze-evoked 
nystagmus



With fixation
Infantile nystagmus

97

Horizontal in center 
gaze

Horizontal in vertical 
gazes

Horizontal in lateral 
gazes



With fixation
Central nystagmus

98

Down beating in 
center and down

gaze

Side-pocket or 
oblique in right and 
left gazesand down 

gazes



@,A,-,*9, A-%',

M",# S,%9 B,'020+2(3%+<

:%-%3#
M%+$1

.33 =+%',#%+, ,Y(%33" E%309

:,-$+%3 -"#$%&'(# 68$%$08-%3 VR6 >8#$,+08+ %-9<
3%$,+%3 2%-%3 K>>V

B,3,2$08- 8= =+%', 30-D,9 $8 ',21%-0#'8=
-"#$%&'(#

$$

B*,20=" $1, =+%',



100Dizziness registry, Dr Vishal Pawar, Aster clinic, Dubai
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Provocative testing
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Provocative testing

Cross-coupled nystagmus

Sound-induced nystagmus

Valsalva induced nystagmus

Pressure induced nystagmus

Head-shaking induced
nystagmus

Vibration-induced nystagmus

Hyperventilation induced
nystagmus

Positional nystagmus



Provocative testing

Cross-coupled
head shaking nystagmusSound-induced nystagmus

Valsalva induced nystagmus

Pressure induced nystagmus

Head-shaking induced
nystagmus

Vibration-induced nystagmus

Hyperventilation induced
nystagmus

Positional nystagmus

Central or peripheral Peripheral Central

104



• Vestibular test battery
• Gives findings
• Not diagnosis
• Aims to estimate the presence of a disorder 

rather than verify or quantify it
• Indicates vestibular system abnormalities rather 

than lesion localization

108



Head Shaking Test

Aspect Details

Purpose Toscreen for vestibular system abnormalities by inducing nystagmus through 
passive or active head shaking.

Method
The patient's head is rapidly moved left and right (yaw plane) by the examiner or 
by the patient themselves, usually for about 15-20 seconds, then suddenly 
stopped.

Observation The examiner looks for nystagmus (involuntary eye movements), which is a sign of 
vestibular dysfunction.

TypesofNystagmus
Post-headshakingnystagmus: Nystagmus that occurs immediately after the 
cessation of head shaking. The direction and type of nystagmus can provide 
information about the affected side and nature of vestibular dysfunction.

Indications Useful in diagnosing conditions like vestibular neuritis or Meniere's disease. Can 
help differentiate between central and peripheral causes of vertigo.

109



Head shaking test

110



Head shaking 
test

111



112

Sensitivity and 
Specificity

Sensitivity (ability to detect the disorder when it is present) is moderate, and specificity (ability to 
confirm absence of the disorder when it is not present) is relatively high, but these values can vary 
depending on the patient population and the condition being tested.

Limitations
Sensitivity is lower in post-acute stages of vestibular impairment. Results can vary by age, 
diagnostic subgroup, and test position. Not useful for screening in casesof mild to moderate 
vestibular impairment.

Equipment Typically requires no specialized equipment, though video nystagmography (VNG) or video-
oculography (VOG)can be used to enhance detection of nystagmus.

Interpretation Apositive test (presence of nystagmus) suggests vestibular asymmetry or dysfunction. The 
direction of the nystagmus may indicate the affected side or type of dysfunction.

Clinical Use Despite limitations, it's often used in combination with other vestibular tests for a more 
comprehensive evaluation. Anegative test does not necessarily rule out vestibular dysfunction.
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Hyperventilation testing
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Acute Unilateral 
Vestibulopathy Presentation

Perform Comprehensive 
Vestibular Examination

Spontaneous Nystagmus 
Duration

>48 Hours<48 Hours

Older 
patient & 

high vascular 
risk

Younger 
patient & 

low vascular 
risk

Vascular Inflammatory

HVIN
excitatory HVINparetic

Inflammatory
Consider 

other clinical 
factors

Can hyperventilation test and duration of spontaneous 
nystagmus help differentiate between vascular
and inflammatory aetiology of acute unilateral 
vestibular deficit?
Luigi Califano, Giulia Locatelli, Maria Grazia Melillo
ACTAOTORHINOLARYNGOLOGICA ITALICA 2022;42:560-568
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