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Goals and Objectives 

 At the conclusion of this activity, you 
should: 
 Understand the physiology and pathophysiology of 

the vestibular system. 
 Know how to distinguish vertigo from other causes 

of symptomatic dizziness. 
 Know the symptoms and signs of vestibular 

dysfunction, including how to distinguish peripheral 
from central vertigo. 

 Be able to identify the causes of recurrent vertigo 
attacks, and understand best treatment practices. 

 



Dizziness 

Part I: 
Physiology and pathophysiology of 
the vestibulo-occular reflex (VOR). 

Part II: 
The steps involved in evaluating 
the dizzy patient. 



Part I: 
The vestibular ocular reflex, 
or VOR. 



Life without the VOR 



Vestibular System 

 It’s purpose is to monitor head position. 









There is tonic input from 
both sides all the time 



RIGHT EAR                                            LEFT EAR 
TONIC INPUT                                                                                          TONIC INPUT 
                                                                                        



RIGHT EAR                                                                        LEFT EAR 
TONIC INPUT                                                                                          TONIC INPUT 
INCREASED                                                                                                DECREASED 
                                               

      Head turns to R side 

Eyes moved to L 



Physiology 



Unilateral Vestibulopathy 

 Imbalance between the two sides looks the 
same to the brain as a rotation away from the 
lesion. 



Unilateral Vestibulopathy 

 Symptoms 
 You’re brain tricks you into thinking you’re 

moving when you are not 
 VERTIGO 

 Signs 
 Unprovoked eye movements 

 Eyes drift towards the bad side 
 Corrective saccades back to midline 

 NYSTAGMUS 



Unilateral “lesion” 



Nystagmus 
 Slow tonic deviation 

towards the abnormal side. 
 In the alert pt, this is 

followed by a corrective 
saccade back to midline. 

 
 Nystagmus is 

conventionally described 
according to the fast 
phase. 



Peripheral nystagmus 
 Unidirectional. 
 Horizontal. 
 Gets worse with 

gaze in the 
direction of the 
fast phase 
(Alexander’s 
law). 



Part II: 
What are the steps involved 
in evaluating a dizzy patient? 



STEP 1, Establish what the 
patient means by “dizziness”. 

 



Dizzy 



Dizzy 



Dizzy 



Dizzy 

 Patients can use this vague term to 
mean many different phenomena: 
 Lightheadedness, “pre-syncope”, impending 

faint. 
 Disequilibrium, unsteady gait. 
 True vertigo, a sense (hallucination) of 

spinning or motion. 



Dizzy 

 Patients can use this vague term to 
mean many different phenomena: 
 Lightheadedness, “pre-syncope”, impending 

faint. 
 Disequilibrium, unsteady gait. 
 True vertigo, a sense (hallucination) of 

spinning or motion. 



 STEP2, Once you have diagnosed 
vertigo, find out if dealing with: 
 An acute prolonged episode of 

vertigo, 
 Recurrent episodic vertigo, 
 Chronic dizziness. 



Acute prolonged vertigo 

 



Acute prolonged vertigo 

 The trick here is distinguishing an acute 
labyrnthitis from something more 
sinister like a brain stem or cerebellar 
stroke. 



Labyrinthitis 

 Acute unilateral labyrinthine failure 
caused by viral or post-viral 
inflammation of the inner ear. 

 



Labyrinthitis 



Labyrinthitis 



Labyrinthitis 



Labyrinthitis 

 Acute onset vertigo, nausea, and 
vomiting, worse  with movement, better 
sitting or lying still.  

 Characteristic peripheral nystagmus……. 
 
 

 



R Beating Peripheral Nystagmus,   
L Labyrinthitis 



Use fixation to suppress 
(dizziness) motion sickness 



Patients with peripheral “lesions” can 
use visual fixation to suppress vertigo 

and nystagmus. 



Peripheral Vestibulopathy 
Compensates, Quickly 

 Brain “resets”, and 
9-0 (instead of 9-
9) becomes the 
new status quo. 



How can we uncover a (partially) 
compensated peripheral 
vestibulopathy?  





Hint 

 They’re worse when they close their 
eyes. 



 You can use 
occlusive 
ophthalmoscopy 
or Frenzel lens 
to remove 
fixation and 
watch eyes. 

Remove visual fixation to 
enhance vertigo and nystagmus 



Fukuda Stepping Test to L 

 Another sign of unilateral vestibular 
hypofunction – they turn towards the 
bad side. 

Source: http://www.youtube.com/watch?v=atXCNq_CgHk&feature=related 



Head Thrust Test (VOR) 

 



Head Thrust Test (VOR) 

Source:  University of  Utah, 2001, http://www.youtube.com/watch?v=j_R0LcPnZ_w 



Compensated Vestibulopathy, Rapid 
Head Turn Away from Lesion. 

 Normal side can 
still ↑↑↑. 

 Abnormal side 
stays the same 
(0). 

 No problem! 
 



Compensated Vestibulopathy, Rapid 
Head Turn Toward Lesion. 

 Affected side 
can’t ↑↑↑ 

 Normal side can 
still ↓ a little to 0. 

 System fails! 
 



Head thrust test 
 

Source: Schubert  et al, Phys Ther. 2004;84:151–158. 



Abnormal Head Thrust to L  

Clinical Application of the Video Head Impulse Test - Dr. Michael Halmagyi 
http://www.youtube.com/watch?v=oDZeBEhAdck 

 
 
 



Symptomatic treatment of vertigo 
 Vestibular sedatives like meclizine can 

suppress vertigo.   
 They can be used short-term after acute 

labrynthitis.   
 However, long-term use/abuse of these 

agents should be discouraged, as there is 
a significant incidence of drug-induced 
Parkinsonism, and these agents actually 
suppress the normal (central) 
compensation that occurs with peripheral 
vertigo.  



Acute Central Vertigo 



Acute Central Vertigo 

 Usually caused by brainstem or 
cerebellar stroke 



Central nystagmus 
 Can be any direction, 

even vertical: 
 

 



Central nystagmus 
 Can even be dissociated, for example 

convergence retraction nystagmus: 



Central nystagmus 
 … or the INO: 



Localize the lesion 

 A dizzy patient with nystagmus to the R 
side, L facial numbness, slurred speech 
with L palatal paresis, L UE dysmetria, 
and unsteady gait.  





Hint 






Wallenberg’s syndrome 
 



Wallenberg’s syndrome 
 Vertigo and nystagmus looks peripheral, 

but other findings indicate this is a central 
process. 



L Wallenberg’s Syndrome 
 L vestibular nucleus lesion, nystagmus to R 



L Wallenberg’s Syndrome 

 L Horner’s syndrome: 



L Wallenberg’s Syndrome 

 L palatal paresis,  



L Wallenberg’s Syndrome 

 L dysmetria: 



Wallenberg’s Syndrome 
 IPSILATERAL 

 Horner’s 
 Facial numbness 
 Palatal paresis 
 Limb dsymetria 

 

 CONTRALATERAL 
 Body numbness 
 NYSTAGMUS 

 



Nystagmus Peripheral Central 

Direction Horizontal, away from 
side of lesion, 
Alexander’s Law 

Any direction, even 
dissociated 

Duration Short lived 
(compensates) 

Long lasting 

Head thrust Abnormal Normal 

Removal of fixation Enhances No effect 

Vertigo Associated 
Sx>Signs 

Less associated 
Signs>Sx 

Other findings Hearing loss, Fukada 
stepping test  

Skew deviation, Palatal 
paresis, Dysmetria. 



 STEP 3, Classify recurrent 
episodes of vertigo by the 
duration of each episode. 



Recurrent vertigo 
SECONDS  (and positional) - BPPV 



Otoconia 



BPPV 
 Often the result 

of minor head 
trauma, BPPV is 
thought to be 
the result of 
otoconia 
“crystals” that 
become 
dislodged from 
the otolith. 



BPPV 



BPPV 

 Most cases are idiopathic, some are 
post-traumatic. 

 Most cases affect the posterior canal. 



Posterior canal BPPV 



Again, Slow Motion 



Post canal BPPV is often 
triggered by……. 



Epley Maneuver for Posterior 
Canal BPPV 



Epley Maneuver for Posterior 
Canal BPPV 



Post Maneuver Instructions 

 Usually recommend that the patient 
sleep at no less than 30 degrees and 
avoid backward head movements for 2-3 
days after the maneuver to prevent 
recurrence of BPPV as the loose 
particles are presumably still sitting in 
the utricle and could slip back in to the 
canal. 



Other Treatment for BPPV 

 Brandt-Darhoff Exercises, habituation: 



Recurrent vertigo 
HOURS Migraine 



Migrainous Vertigo 

 Probably the commonest cause of 
vertigo in young adults. 

 Can occur before the onset of 
headache, during the headache, or even 
during a headache-free interval.  

 Best treated with drugs used for 
migraine prophylaxis. 
 



Recurrent vertigo 
HOURS to DAY (S) – Meniere’s Disease 



Meniere’s Disease 

Recurrent episodes of fullness (pressure) 
in ear(s), vertigo, fluctuating hearing loss 
and tinnitus. 



Meniere’s Disease 

 Diagnosis: 



Otolithic drop attack ( crisis) of 
Turmakin 



Otolithic drop attack 



Meniere’s Disease 

 Treatment: 
 Low salt diet 
 Diuretics 
 Meclizine for acute episodes 

 
 Surgery (destructive) in advanced cases 



Recurrent Episodic Vertigo 

 Seconds: 
 and positional, BPPV, 

 Hours: 
 Migraine. 

 Hours to days: 
 Meniere’s disease. 



Bilateral vestibulopathy 

 There is no vertigo or nystagmus, 
because both sides are affected equally 
(there is no mismatch). 

 Failure of the VOR causes chronic 
dizziness and disequilibrium. 

 The head thrust test is abnormal 
bilaterally. 



Life without the VOR 



Bilateral Abnormal Head Thrust 
Test (Gentamicin Toxicity) 

Clinical Application of the Video Head Impulse Test - Dr. Michael Halmagyi 
http://www.youtube.com/watch?v=oDZeBEhAdck 

 
 
 



Bilateral vestibulopathy 

 Causes include: 
Antibiotic (aminoglycoside) 

toxicity. 
Advanced or surgically treated 

Meniere’s disease. 
Sequel to meningitis. 
Bilateral acoustic tumor. 



Chronic Dizziness, “Vertigo” 



Chronic subjective dizziness 
 These are patients who complain of 

chronic unsteadiness and dizziness most 
days for >2 months. 

 Symptoms are most severe standing and 
walking. 

 Many patients have associated anxiety and 
depression. 

 Can be provoked by a inciting event like a 
labyrnthitis (25%), BPPV or vestibular 
migraine. 



Failure of re-adaptation 

Furman, Joseph CONTINUUM: Lifelong Learning in Neurology Volume 18(5) Neuro-otology October 2012 p 1102–1117 



Chronic subjective dizziness 

 Treatment: 
 Limit vestibular sedatives like meclizine 
 SSRIs 
 Cognitive behavioral therapy 
 Vestibular rehabilitation 



Summary 
 Is it true vertigo? 
 For acute persistent vertigo is it peripheral 

(labyrnthitis) or central (stroke). 
 If it is recurrent (episodic), how long does each 

episode last? If secs, think BPPV, hrs think 
migraine, days think Meniere’s. 

 Learn to deal with chronic dizziness and 
disequilibrium. 

 Only use meclizine for short term suppression 
of severe symptoms. 



More information 

 http://mmcneuro.wordpress.com/using-
the-clinical-exam-to-evaluate-dizziness/ 
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