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Preface  
 
More than two million people per year visit their doctor for vestibular / balance 
disorders. These disorders are the ninth most common complaint that leads 
patients to visit their family physicians. Furthermore, it is one of the most 
common reasons elderly people seek medical advice. 
 
Patients often describe balance problems in terms of vertigo, dizziness, 
imbalance, blackouts, lightheadedness, and motion sickness. But, not all of these 
symptoms are always caused by disorders of the vestibular system. Moreover, 
although one person may describe a balance problem using one or more of 
these terms, another person may use a different combination of these terms to 
describe the very same condition. In fact, some people will even use the word 
dizziness to indicate that they simply do not feel well. It is hence quite a task for 
the clinician to decipher the patient’s complaints and put them in their proper 
perspective. A very thorough history taking and the clinical tests of balance 
function are hence very important to ensure that the clinician is on the right track 
and has not been deceived into unnecessarily prescribing anti-vertigo drugs in 
cases which are not exactly disorders of the balance system. 
 
To elucidate and propagate the science of maintenance of balance and 
management of vertigo, Nicholas Piramal India Limited organized an elaborate 
scientific session on vertigo for family physicians in different cities across the 
country. This subject was presented to them in a four hour comprehensive 
lecture / workshop by Dr. Anirban Biswas , Consultant Neurotologist, Kolkata. Dr 
Biswas has been practicing solely in therapeutic and diagnostic neurotology in 
Kolkata for over two decades now.  
 
He has the unique distinction of being selected in 1997 as member of Barany 
Society for his contribution to the discipline of neurotology. This is the highest 
international academic recognition in neurotology. Dr. Anirban Biswas was the 
editor (2000 to 2005) of the Indian journal of otolaryngology & Head neck surgery 
and has also authored two very popular textbooks books on the subject of 
neurotology. At present Dr Biswas is the editor of the Journal of the Indian 
society of Otology. For any queries on the contents of this presentation as well as 
for other topics related to vertigo, he may be approached through his website 
www.dranirbanbiswas.com 
    
 
The enclosed booklet and CDs are excerpts from the lecture by Dr Biswas, 
classified for your easy reference and use into the various aspects of the science 
of vertigo, diagnosis and management. It is intended as a ready reckoner  not 
only to answer all the questions you may have wanted to ask on the subject but 
also to serve as a guide to diagnosis and management of vertigo   in your day to 
day practice.    
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The basics of balance  
Prevalence  
 
Vertigo is an extremely common condition. It is very often a self limiting disorder   
which can be managed by the family physician.  Only in a very few cases, would 
a referral to a specialist be required. However, in actual practice when the patient 
with vertigo goes to the family physician- he is immediately referred to the 
neurologist, ENT specialist or neurotologist, which is very often not required and 
is an undue harassment for the patient.  
 
Statistics from the American Institute of Health Statistics reveal that 5% of the 
patients going to the family physician suffer from some type of balance disorder 
and 10 % of the patients going to the ENT and neurologists suffer from vertigo.  
You might be surprised to know that 42 % of the population of United States of 
America (USA) presents to the health professional with vertigo or imbalance 
some time in their life time.  Imagine what a huge percentage this is!   There are 
more than 5 million vertigo or instability related visits to the healthcare 
professional every year.  Balance disorders account for above 50% of all 
accidental deaths in the population above 65 years of age.   It is indeed one of 
the two most common problems in patients above 65 years.   
 
A brief physiology of the balance system  
The balance system is a multi-organ, multi-system mechanism. Most medical 
specialists e.g. a cardiologist, an ophthalmologist or a gastroenterologist usually 
deals with only one particular system of the body, but for the neurotologist or the 
medical specialist who specializes in the management of balance disorders / 
vertigo, there are several body systems which are working together. These 
include:  

·  The central nervous system 
·  The peripheral nervous system 
·  The musculo-skeletal system 
·  The visual system 
·  The vestibular system 



 
Over and above these main systems, other systems like the psychic system, the 
cardiovascular system and probably also the auditory system are also involved in 
the maintenance of balance and in disorders of any of these systems, the 
balance system gets screwed. Different systems of the body work in tandem to 
maintain the body’s balance.  This is what makes the disorders of the balance 
system so complex and so very hard to diagnose and treat. 
 
Maintenance of balance  
 
How is the body’s balance maintained?  Nature has given us certain sensors 
which are spread in different parts of the body and these sensors inform the brain 
about the stability of the ground and the surroundings where the person is 
situated.  Once the brain comes to know about how stable the ground is or how 
stable are the surroundings, the brain evolves a motor output – thereby creating 
a contraction of different body muscles. As a result of the very precise and 
accurately timed contraction of the relevant muscles of the body, the body’s 
stability is restored thereby preventing a giddiness episode, instability or a fall.  
Starting from the sensors picking up the information about the stability of the 
ground and surroundings, its processing in the brain and the generation of the 
motor output,  -transmission of the motor output through the peripheral nerves to 
the relevant muscles is quite a complex system involving many different organs 
of the body. The entire activity is like a reflex i.e a spontaneous action  -very 
much like that of the rest of the body’s other reflex actions.  
 



 
 



 
The figure represents the different reflex pathways by which the body’s balance 
is maintained.  This picture is extremely important for us because when we 
discuss the diagnosis and management, these different aspects become very 
relevant.  Like the other reflexes in the body, the maintenance of balance is also 
a reflex action with the involvement of a sensory organ, an afferent neural 
pathway, a center of the reflex in the brain stem, an efferent neural pathway and 
an effector motor organ.   
 
The afferent sensory organ such as the eyes, the vestibular organs in the ears 
and the proprioceptors (the sensors situated in different parts of the body such as 
the soles of the feet, or  the neck) pick up  information about the stability of the  
surroundings and that of the  ground and pass it to the center of the reflex which 
is situated in the brain stem by an afferent neural pathway.  For example the 
vestibular nerve is the afferent neural pathway for the information coming from 
the vestibular labyrinth. The center of the reflex is situated in the brain stem 
where the four vestibular nuclei are situated.  The efferent neural pathway which 
comprises of neural tracts in the brain and spinal cord and the peripheral nerves 
carries the motor output to the different muscles of the body.   
 
The three reflex pathways  
 
The information from the three sources – the eyes, vestibular organs in the ears 
and the proprioceptors  is integrated in the brain –giving the brain a very perfect 
idea about the stability of the ground and the surroundings.  The brain then 
evolves the motor output and this motor output will be directed to certain muscles 
of the body.  It is directed basically to 2 groups of muscles.  One group of 
muscles is the skeletal muscles of the limbs, the trunk and the neck and that 
works through the vestibulospinal  pathway.  This reflex system is known as the 
vestibulospinal reflex.  The other group of muscles is the small muscles of the 
eyes and it works through the vestibuloocular  reflex pathway. 



 
An example  
I will give you an example to show how this system works.  Supposing I am 
standing on a bus, holding the rod of the bus, above my head, and the bus is 
negotiating a bend; I will tend to fall towards the opposite side.  The eyes are 
seeing the outside through the windows of the bus and are informing the brain 
that the world outside is moving in a particular direction.  As I am standing in the 
bus, holding the rod, the floor of the bus where I am standing is also tilting. The 
proprioceptors are informing the brain that the floor of the bus is tilting and if it 
tilts further then the subject (i.e me) will fall. As the bus is negotiating a bend and 
as I am tilting towards one side, the vestibular labyrinths—that is the utricle, the 
saccule and the semicircular canals in the vestibular labyrinths also undergo 
certain changes and they too inform the brain that the subject is tilting to one 
side.  The brain knows that I am tilting to one side and to counteract it, the brain 
creates a contraction of the muscles of the other side of the body so that I do not 
fall. This prevention of my fall is accomplished by a very definite, extremely 
precise, and accurately timed  reflex (i.e. spontaneous) contraction of the 
muscles  of the other side of the body by virtue of which, I will again become 
steady and a fall is averted. This reflex system is known as the vestibulo-spinal 
reflex system.  If the muscles had contracted more, I would have fallen to the 
other side. This does not take place because we have a very efficient system 
which is known as the cerebellar system . It is the function of the cerebellum to 
calculate and compute how much each muscle of the body should contract, in 
which particular order; for example (say) the tibialis anterior will contract for 0.98 
milli secs, the contraction will be 3.56 % followed 3 milli seconds later by the 
gluteus maximus duration of contraction will be for 58.59 milli secs, and the 



contraction will be 32.49 %   All this computation is done in the cerebellum.  So to 
make my muscular contraction perfect, the cerebellum is very important. 
 
The second group of muscles through which the motor output is directed is the 
small    muscles of the eyes.  Why did nature choose these small eye muscles for 
the motor output?  Let us take another example: -- suppose there is a car about 
40 feet in front of me.  As I am looking at the car the image of the car will be cast 
at particular sensitive point in the retina - known as the fovea.   If the car starts 
moving, the image of the car will move out from the fovea to the less sensitive 
parts of the retina. This is called retinal slippage and when this occurs the subject 
will experience a false sense of movement which will be felt as vertigo.  
Consequently, the rectus medialis, the rectus lateralis, the superior oblique, the 
inferior oblique, the rectus superior, the rectus inferior—all these eye muscles  
contract in such a fashion that as the car moves in a particular direction, the 
eyeballs also move along that direction as a result of which  the image of the car 
will be fixed on the fovea and I will not experience any hallucination of movement 
i.e. vertigo. This reflex action is known as vestibulocular reflex system.  The 
computation of the degree and intensity of contraction of the different eye 
muscles to execute the precise and accurate eye movement  will take place in 
the cerebellum.  The cerebellum fixes up which muscle will contract and how 
much, such that very precise contraction of the eye muscles takes place, such 
that irrespective of the speed of the car, my eyes will constantly keep the image 
of the moving car in the fovea and prevent any retinal slip.   
 
Hence in order to have a properly working balance system we basically need: 

·  A perfectly working vestibulo spinal reflex system 
·  A perfectly working vestibulo ocular system 
·  A very good cerebellar system 



 
Module 2 : When and where do things go wrong ?  
 
When diagnosing a patient of vertigo, we need to see which of the three systems 
-  namely the vestibulo spinal reflex, or vestibulo ocular reflex , or the cerebellar 
system is defective.  Over and above that, the processing of the neural impulses 
in the central nervous system and the structural and functional integrity of the 
structures involved in the maintenance of balance  —all have to be absolutely 
perfect.    
 
The sensation of vertigo and sensation of imbalance are both related to the 
balancing system.  Vertigo is the sensation of rotating and spinning.  Imbalance 
is the tendency to fall down. These are two different manifestations of the same 
pathology.   
 
An electrical discharge is generated from both the labyrinths. Under normal 
circumstances, the electrical discharges from both labyrinths are equal.   If one 
becomes hypoactive or if one becomes hyperactive, however, there will be a 
disparity in the electrical discharge between the two sides. Whenever there is an 
disparity in the electrical discharge in between the two labyrinths, the patient gets 
the sensation of rotating and spinning.     
 
How do we localize whether a particular pathology is located in the vestibular 
labyrinth or in the central vestibular system?   Whenever there is a disparity in 
the electrical discharge between the two sides, then the patient will experience 
giddiness. In other words when a person gets a sensation of sudden, severe, 
rotatory /spinning sensation i.e. vertigo, it means there has been sudden 
increase or decrease of activity of one vestibular labyrinth.  This variation in 
activity could be in the labyrinth or in the nerve connecting the vestibular labyrinth 
to the brain.  

 
To cite some examples :   If the patient has been on  Inj. Streptomycin or some 
ototoxic drugs for a long time, both vestibular labyrinths will become hypoactive. 
Such a patient will not experience vertigo or giddiness, but may feel instability in 
gait or imbalance. This happens because when both the vestibular labyrinths are 



hypoactive there is no significant difference between the electrical activity of the 
two labyrinths . When both the labyrinths are hypoactive there is a loss of 
sensitivity of the balance system. When this happens there is no typical vertigo 
i.e rotating or spinning sensation, but there is imbalance.  The difference 
between vertigo and imbalance must be very well appreciated. 
 
We have to learn to differentiate between a central lesion and a peripheral lesion.  
In the peripheral lesion, the lesion is mostly situated in the vestibular labyrinth.  
When one vestibular labyrinth becomes hypoactive, then there is a difference in 
the electrical discharge of the two sides and so the patient will come to the doctor 
with symptoms of severe giddiness, rotating and spinning sensation i.e. typical 
vertigo. This will also happen if there is a defect in the vestibular nerve of one 
side  that conducts the impulses from the vestibular labyrinth to the brain e.g. in 
vestibular neuritis which is usually unilateral. But suppose a patient has a tumor 
in the brain stem ; even if both the vestibular labyrinths which are normal, are 
generating equal impulses which is being transmitted  through the vestibular 
nerve to the brain stem, the patient will not  experience a symptom akin to the 
unilateral  labyrinth defect i.e. typical vertigo. Such a patient with a central 
vestibular disorder will not have much nausea or rotating, spinning sensation 
(vertigo), but will feel more of instability and imbalance i.e. symptoms very much 
like bilateral vestibular hypoactivity ( as the electrical impulses generated in the 
normal vestibular labyrinths will not be able to reach the higher vestibular 
pathways being blocked by the tumour)  instead of unilateral vestibular lesions 
where there will be typical vertigo.  
 
As a general rule, when a patient comes with a sudden rotating, spinning 
sensation, with vomiting – all these indicate that there is, most probably, a 
peripheral vestibular disorder and that just one of the vestibular labyrinths is 
damaged.  Fortunately, for us, it is usually a self limiting disorder.  Even though,  
for the patient,  severe nausea,  vomiting, severe vertigo are very distressing, this 
is a self limiting disorder, and will improve  within a few days as natural 
compensation will take place even if no treatment is offered. Here the job of the 
clinician is just to give symptomatic relief to the patient for a few days till 
compensation takes place. 
 
When the patient describes a symptom which indicates that he is feeling as if his 
feet are not falling in the right place while walking and feels as if he is tending to 
fall down- this is a more sinister symptom as the patient probably has a central 
vestibular disorder. However a bilateral peripheral vestibular lesion as explained 
earlier also presents a similar sensation.  
 
Some exceptions to the standard symptoms mentioned are:  
for example,  an infarction of the brain stem, where the brain stem and the 
vestibular nucleus of just one side is damaged . The symptoms in this case 
would be like that of a unilateral peripheral vestibular lesion due to the disparity in 
the transmission of the impulses on the two sides. i.e the patient will have severe 



vertigo with nausea/vomiting instead of instability even though it is a central 
lesion.   
 
Similarly, taking injections – streptomycin, gentamycin, amikacin, causes 
ototoxicity leading to bilateral vestibular hypoactivity producing instability rather 
than producing rotating and spinning sensation, even though they are peripheral 
and not central lesions because ototoxicity damages the vestibular labyrinths of 
both sides, and not one side.   
 
This is the difference between vertigo and instability. 
 
The sensation of vertigo or imbalance is caused by one or more of the following :  
 

·  A defect in the eyes, vestibular labyrinths or proprioceptors - the three 
input systems from which the brain comes to know about the stability 
of the ground and the surroundings.   

 
·  A mismatch in the information obtained from these sources.  

Supposing the eyes inform the brain that everything is stable but the 
vestibular labyrinths or the proprioceptors inform the brain that 
everything is not stable or the subject is tilting to one side, then the 
brain is liable to get confused and may not be able to differentiate 
between the two contradictory signals and identify the correct input.   

 
·  The central nervous system may fail to integrate information from the 

three sources.  Though the eyes, labyrinths and the proprioceptors are 
giving the correct information to the brain, yet the brain is not able to 
integrate this information properly. This very often happens in the older 
age group and is one of the commonest reasons for vertigo in the 
elderly patients.  

 
·  Patients on CNS depressant drugs or in old aged subjects, the motor 

output (i.e. the electrical energy) generated by the brain may not be 
sufficient to elicit an adequate response for requisite contraction of the 
skeletal muscles.  

 
·  There can be a defect in the motor output system, i.e., in the nerves 

and muscles of the eyes, limbs, neck and trunk such as in peripheral 
neuritis, diabetic neuropathy, or disease in the spinal cord, where the 
anterior horn cells are not transmitting the neural impulse or 
myasthenia gravis, where the nerve is transmitting the impulses but the 
muscles are not able to contract adequately.   

 
Anatomically, vertigo or disequilibrium is caused by defect in one or more of the 
following: --  

·  Vestibular labyrinth 



·  Vestibular nerve 
·  The brain stem where the vestibular nucleus is located. 
·  The cerebellum or the other parts of the brain, e.g. the vestibular 

cortex. 
·  Spinal cord 
·  Eyes including the extra-ocular muscles of the eyes 
·  Skeletal muscles, the proprioceptors in the muscles and peripheral 

nerves. 
 
These are the specific places where you must look for when you are suspecting 
a defect in the balance system.  Each of these anatomical structures can be 
affected by various conditions.  There may be about 10 conditions which can 
affect the vestibular labyrinth or 10 conditions which can affect the brain stem but 
all these conditions can add up to a 100 or more diseases.  Some of them are 
enumerated below.  
 
Localising the lesion and identifying the nature of the lesion  
 
To diagnose and treat a patient of vertigo we need to localize the lesion and 
identify the nature of the pathology.  Do not try to find out which exact type of 
lesion it is—whether it is vestibular neuritis or is it a myasthenia gravis or is it a 
defect in the anterior horn cells of the spinal cord or whether it is a peripheral 
neuritis.  All of them can present as vertigo and imbalance. So we have to try to 
first localize the lesion anatomically, find out which one of these structures has 
been affected and then identify the nature of the pathology; whether it is 
neoplastic, degenerative, inflammatory, metabolic, toxic etc.  Since we have to 
work in such a huge canvas, it is always better to find out the common 
offenders.i.e first look at the most fragile parts of the vestibular system 
 
The most fragile part of the vestibular system are: 

·  The vestibular labyrinth 
·  The vestibular nerve  
·  The vestibular nuclei in the brain stem. 

 
We usually try to focus our attention primarily on the  vestibular system rather 
than finding out if there is a defect in the proprioceptor, or the spinal cord or in 
the peripheral nerve or in the eye because these are comparatively more fragile 
parts of the balance system.  The other areas connected with the vestibular 
system where the defects are less commonly found are the eyes, skeletal 
muscles, ocular muscles, peripheral nerves, cerebellum and spinal cord.  But to 
evaluate the balance system completely, all the different parts of the balance 
system have to be tested. Some of the types of lesions affecting the constituents 
of the balance system are as follows:  
 
Lesions in the inner ear include :  

·  Vascular infarction 



·  Labyrinthitis 
·  Endolymphatic hydrops 
·  Labyrinthine concussion 
·  Otolith disorder 
·  Otosclerosis of the vestibular labyrinth 
·  Intoxication with vestibulo-toxic drugs 
·  Perilymph fistula 

 
Lesions in the vestibular nerves  
 

·  Vestibular neuritis   
·  Acoustic neuroma. 
·  Neuropathy of vestibular nerve. 
·   Fracture of Petrous temporal bone with traumatic damage to vestibular 

nerve. 
·   Meningitis / encephalitis. 
·  Tumoral metastasis. 
·  Effect of drugs. 

 
Lesions in the lower brain stem region 

·  Vertebrobasilar insufficiency 
·  PICA 
·  Whiplash injury 
·  Platybasia 
·  Syringomyelia-syringobulbia 
·  Multiple sclerosis 
·  Toxic lesions of the brain stem 

 
Lesions in the upper brainstem  

·  Transient ischemic attack 
·  Prolonged ischemic Neurological deficit 
·  Trauma 
·  Encephalitis 
·  Multiple sclerosis 
·  Wilson’s diseases. 
·  Basal meningiomas 
·  Stenosis of the posterior cerebral artery 

 
Systemic causes  

1. Cardiac abnormalities causing inadequate supply of blood to brain stem 
and inner ear. 

2. Atherosclerosis 
3. Metabolic disorders like diabetes and thyroid disorders. 
4. Anemia 
5. Dystonias of the neck muscles 



6. Psychological causes 
7. Peripheral neuritis 
8. Spinal cord disorders. 

 
Ophthalmic causes  

·  Paresis of the extra-ocular muscles, e.g. abducens nerve defect 
·  Decentralised spectacles focus 
·  Strabismus 
·  Retinal hemorrhage 
·  Glaucoma 

 
Drug induced vertigo could be due to drugs acting on the vestibular labyrinth or 
the drugs acting on the CNS. 



Module 3   : Differential diagnosis  
 
A stepwise approach to differential diagnosis would be :  

·  Differentiation between Central and Peripheral lesions. 
·  Localisation of the site of lesion 
·  Determining the etiology. 

 
Suppose I know that it is a peripheral disorder and that the ear on the left side 
has been affected, then I have to determine what the etiology is, Meniere’s 
disease, or vestibular neuritis; whether it is a perilymph fistula or a viral 
labyrinthitis.  
 
Differential diagnosis is done by a 3 pronged approach: 

·  History taking 
·  Clinical examinations 
·  Investigations. 

 
For history taking and clinical examinations we do not need any high-tech 
equipment and the family physician is the fittest person to take the history and 
perform the clinical examination.  While investigations for vertigo are all 
extremely sophisticated, highly technical, costly and cumbersome they are 
actually required in a very small percentage of patients.  Most patients can be 
diagnosed quite accurately with just appropriate history-taking and clinical 
examinations.  
 
When examining the patient, we should ask ourselves three pertinent questions  
 

·  Does the patient have a balance disorder?  Many of the patients 
who come to you with ‘chakkar’ do not have any balance disorder 
at all.  First know whether the person is having a balance disorder 
or not; it may be just a case of light headedness or even anemia or 
a simple psychological disorder that has nothing to do with the 
balance system. 

 
·  If that person has got a balance disorder, whether it is a central or a 

peripheral disorder. 
 

·  Lastly, try to know the etiology and what is causing it; whether it is 
an inflammatory disorder or neoplastic disorder or a degenerative 
disorder. 

 
Taking history of the patient remains the most important diagnostic tool in vertigo 
diagnosis and management.   
 
In order to get the correct answers from the patient we should analyse the 
following: 



·  presenting features 
·  duration of symptoms 
·  the precipitating factors 
·  the associated symptoms 

 
With just this data, you can arrive at a proper diagnosis in more than 80% of the 
patients.   
 
Analyse the presenting features i.e. symptoms of the patient to find out which 
one of the following is actually the symptom:  

o Vertigo 
o Visual disorientation 
o Light-headedness 
o Instability/imbalance.  

 
For example some people may present complaining of a feeling of disorientation 
– without giddiness.  They feel disoriented in crowded places, when traveling in a 
car, on an escalator – when they feel they are not stable and fear falling. In effect 
this is visual disorientation and has nothing much to do with the balance system.  
Such details have to be elicited from the patient.   
 
Similarly light-headedness has nothing to do with vertigo.  The patient complains 
of a feeling of floating, a black-out or that he is sinking.  That is not related to 
vertigo and is not a balance disorder per se. But even then these patients report 
to the doctor with vertigo or “chakker”  
 
Analysing vertigo 
Vertigo means simply rotating/spinning/rolling and rocking; these are the terms 
the patient uses.  What does this mean?  This just means that the electrical 
discharge from the two sides is unequal. It is an indicator of the presence of a 
disorder in the balance system. Just vertigo does not have a great localizing 
value and defects in any anatomical portion of the balance system can make the 
patient present with vertigo. However, labyrinthine damage is the commonest 
cause and most of the patients will have a disease located in the vestibular 
labyrinths.   
 
 The next common cause of vertigo is a defect in the vestibular nerve followed by 
the vestibular nucleus; all of which can be the cause of vertigo. But if it is a 
tumor, where the entire brain stem and both the vestibular nuclei are damaged, 
then the patient will present with instability and not sudden acute vertigo i.e. 
rotating or spinning sensation.  If the cerebellum has been damaged as in acute 
cerebellar infarction, the patient can get giddiness, because there is a pathway 
from the cerebellum which comes to the vestibular nucleus.  The vestibular 
cortex can also get affected, which is known as vestibular epilepsy    
 



In Visual disorientation the patient will come with symptoms of mislocalization, 
defective depth of field perception, loss of perception of visual vertical and other 
such problems. But the patient does not understand that it is actually a visual 
problem and presents to the physician with the complain that things appear to be 
moving i.e. he has vertigo. An example of this is e.g. if there is a picture on the 
wall, it appears as if the wall is tilted and appears as if the entire wall is not 
vertical but it is at a particular angle.  These are all related to visual 
disorientation.  There can be visual blurring with head movement; patient feels 
that things are not steady.  The patient also experiences inability to read street 
signs from moving cars. There are several other examples of visual disorientation 
like surroundings jump when seen from moving cars; intolerance of visual 
motion.  There is disorientation in crowded places; disorientation or vertigo while 
moving in an escalator.  The above mentioned are related to the visual system.  
They are primarily visual defects but some of them may be involving the 
vestibular system also and some of the symptoms of typical and primarily visual 
system lesions are the same as defects in the vestibular system. The symptoms 
of “surroundingd jumping” is the manifestation of oscillopsia which can be caused 
just by a visual system defect or by a severe bilateral vestibulopathy. Visual -
vestibular disorientation or defects in the vestibulo-ocular reflex can occur due to 
defects in the vestibular labyrinth or even only in eye defects.  
 
In visual disorientation, the defect can lie in  

·  The extra-ocular muscles 
·  The ocular alignment 
·  Visual-vestibular disorientation—this is something which only 

investigations can tell us. 
·  Vestibulo-ocular reflex. 

 
Light headedness--- Light headedness means a sinking feeling, or a partial 
blackout and the patient feels loss of consciousness or disorientation suddenly. A 
typical presentation is “ doctor I felt that I was about to faint, everything suddenly 
appeared so blurred and my head appeared to be spinning” 
   
Associated symptoms in true light-headedness are: 

·  Dimming of vision 
·  Feeling cold in the extremities 
·  Sweating 
·  Breathlessness 
·  Pallor 
·  Peri-oral numbness 

 
Light headedness is usually caused by cerebral hypoxia which is either of cardiac 
origin or of vasovagal origin.  In such  cases we would like to have the entire 
cardiac workup like Holter monitor, echocardiography, tread mill test, tilt-table 
test etc done rather than the vestibular function tests as it is not something that 
involves the vestibular system. 



 
Instability or imbalance.  This can present as the following: 

·  Stumbling 
·  Falling 
·  Loss of control over feet while walking  
·  Unsteadiness 

This suggests either a central vestibular lesion or a bilateral peripheral vestibular 
lesion 
 
Duration of symptoms:   
 
The duration of symptoms is the next important aspect in differential diagnosis..  
From the duration of symptoms you will be able to diagnose what the patient is 
expectedly suffering from and make an etiological diagnosis.  Taking a proper 
history and doing the clinical tests does not take more than 10 min for the family 
physician and asking just a few leading questions on the nature of the symptoms, 
the duration of each attack of vertigo etc does yield a lot of diagnostic information 
that cannot be obtained even with the most sophisticated vestibular 
investigations.  A vertigo attack may be momentary when the  patient gets 
sudden, severe attacks of vertigo and immediately after that there is no sensation 
at all.  It is usually for 5-90 seconds in benign paroxysm positional vertigo 
(BPPV).   It is for 2-20 minutes in Transient Ischemic Attack (TIA) of posterior 
circulation or in a case of perilymph fistula.  If it is more than 20 minutes but less 
than 12 hours, it is usually Meniere’s disease, migraine related vertigo, rarely 
perilymph fistula etc.  If it is more than 2 days but less than 7 days, it is usually 
vestibular neuronitis which settles in about 4-5 days time.  If it persists for more 
than that you must expect that there could be some central nervous lesion.  If a 
person is having vertigo persisting for some weeks, it could be some type of CNS 
lesion or some type of psychogenic disorder. 
 
If the symptoms last for just 1-2 seconds, it usually indicates an old severe 
unilateral vestibular lesion.  When damage occurs to the vestibular system, even 
though the damage is permanent, the patient does not remain vertiginous 
throughout life and except for some very minor problems like momentary vertigo 
on sudden severe head movement, the patient remains practically symptom-free.  
The vestibular compensatory mechanism in the brain alters the vestibular 
physiology in such a way that the brain learns to take in more inputs from the 
eyes and the proprioceptors and from the remaining functioning part of the 
vestibular labyrinth(s).   Thus momentary vertigo for 1-2 seconds usually 
indicates an old severe vestibular lesion which had been compensated.  If it is for 
5-60 seconds the commonest thing is Benign Paroxysm Positional Vertigo.  In 
BPPV, the main symptom is feeling a very severe giddiness which lasts for a few 
seconds when the patient  tries to take something from underneath the sofa or 
take something from the upper shelf of the almirah, or while lying in bed; when 
trying to turn towards the left or to the right side.  It lasts usually for 30-40 



seconds and the maximum is 40-50 seconds.  In perilymph fistula also one can 
expect attacks of this duration. 
 
When vertigo lasting from one minute to one hour it could be TIA, rare cases of 
Meniere’s disease and it could be a case of perilymph fistula.  Supposing it is a 
case of Meniere’s disease, the patient would have told you that before getting a 
giddy sensation he had increased blocked sensation in the ear, or there was a 
sudden increase of tinnitus of the ear or suddenly the deafness increased.  When 
you know that such a person has had sudden severe vertigo for one hour, you 
may rest assured that in all probability it is Meniere’s disease.  If it is an old 
vasculopathic patient who has hypertension, atherosclerosis, comes and tells 
you that he had an attack of vertigo that persisted for about 2 to 20 minutes but 
there was no accompanying ear symptoms, then you could think that it could be 
a Transient Ischemic Attack.   
Giddiness lasting from one hour to one day could be a Meniere’s disease, 
migrainous vertigo, or it could be an initial attack of perilymph fistula.  
 
Migrainous vertigo is now a very common disorder.   In certain types of migraine 
the patient does not get a headache, the patient gets attacks of giddiness only.  
These patients will come to you with a typical history, saying that they get severe 
attacks which persist for a few hours.  Sometimes it passes on to the next day 
and is not there when the patient wakes up.  They do not have any associated 
symptoms in the ears and any other problems.   These attacks are due to 
migrainous vertigo and there you have to treat with drugs for migraine, that is 
with anti migraine drugs. Confirming that it is a definite case of Migraine vertigo is 
practically impossible but if the patient responds well by a therapeutic trial with 
anti-migraine drugs you can be more or less sure that it is a case of Migraine 
related vertigo. 
 
Vertigo lasting for more than one day to one week could be vestibular neuronitis, 
which is most common, acute CNS disorders like cerebellar hemorrhage and 
infective labyrinthitis. 
 
Vertigo lasting for months could be psychogenic, posterior column lesions or 
could be some CNS lesions like familial ataxia.   
 
Analyzing precipitating factors: ---If turning to one side causes vertigo, it is BPPV; 
suddenly getting up causes giddiness it is orthostatic hypotension.  If rapid head 
movement causes vertigo it means the vestibular ocular reflex is poor.  The work 
of the vestibular ocular reflex is to bring back images in the fovea.  If the patient 
gets giddiness only while walking it is cerebellar degeneration or Parkinsonism.  
Coughing, sneezing, lifting weights causing vertigo indicates possibility of  a 
perilymph fistula.  If emotional features generate any vertigo, it is psychogenic 
vertigo.  If any viral infection precipitates vertigo, it is possibly a vestibular 
neuritis. 
 



Analysis of associated symptoms 
If the patient is having any symptoms related to the ears, to the eyes or to the 
CNS, —it becomes pretty easy to localize the lesion. Otologic symptoms mean 
deafness, tinnitus or aural fullness.  If the patient tells you that he is feeling 
giddiness and if you find out that he is having deafness on the left side you know 
that the pathology is most probably located in the left ear, and then you ask 
leading questions and find out if it is Meniere’s disease or perilymph fistula 
depending on the duration of symptoms and the precipitating factors. 
 
In the case of visual symptoms--- if the patient is having diplopia, misalignment 
etc, this can be found out from the history taking and the disorder localized to the 
visual system.  
 
If there is any headache, motor or sensory disturbance i.e the person cannot lift 
the leg etc., it could be related to the central nervous system.  
 In history taking, the nature of complaints like spinning/instability/ blackouts will 
indicate whether it is a vestibular disorder or a central nervous system disorder or 
a cardiological problem.  The precipitating factors that caused it like sudden head 
movement, walking or common cold will further indicate what could have caused 
it.  The duration of symptoms –whether it is moments, minutes, hours, days and 
months and the mode of onset, whether it is sudden or gradual are all key points 
to find out if it is a vestibular disorder or a central nervous disorder.   Central 
disorders are usually gradual in onset; they develop slowly.  Peripheral vestibular 
disorders are sudden in onset.  A central nervous disorder usually causes a slow 
progress of the symptoms and the patient usually deteriorates gradually  but in a 
peripheral disorder, the onset is usually sudden and patient slowly improves over 
a course of time.   
 
The aural symptoms like deafness/tinnitus/fullness and the localization-- whether 
the left side has been affected or the right side; whether the ear is involved and if 
there is any associated CNS symptoms like headache/diplopia/motor sensory 
disturbance all these serve as clear indicators of diagnosis. 
 
The role of the physician is  

1. diagnosis which consists of two parts i.e., history taking and clinical 
tests;  

2. treatment and  
3. referral ; i.e. the physician must know which patients to refer. 

  
Indications for referral  
From the history the following are the indications for referral: 

·  CNS symptoms  -headache/diplopia/motor or sensory disturbance.  
If positive, an MRI or other imaging modalities is immediately 
required and a neurologist’s consultation is necessary.   

 



·  If the patient has aural symptoms like deafness/tinnitus/fullness in 
the ears, this requires an ENT referral. 

 
·  If there is instability and not vertigo :  Instability, is an indicator of a  

central disorder and that requires proper imaging studies and 
definitely a neurologist’s opinion.          

 
·  Vertigo which is gradually deteriorating –This is of sinister 

significance and suggests central lesion You have seen the patient 
on the first day, fourth day, fifth day, tenth day and you will find the 
patient is not improving.  If the patient does not improve by the 
fourth day it could be a central disorder. Most peripheral lesions are 
self limiting and improve gradually. 

 
Some simple questions to ask the patient include :  
 

·  What is your exact symptom?  Is the head rotating/spinning or is 
there instability or neither of them?  Is there any blackout? 

·  What caused it?  Turning to one side/suddenly getting up 
cannot say what caused it. 

·  How long does the vertigo last?  For a few seconds only/ for 2-3 
days/2-3 months. 

·  Are you having any associated symptoms?  Do you have any 
deafness/tinnitus/fullness in the ears or any central nervous 
symptoms like diplopia/headache/ vomiting?   Is the vomiting 
persistent?  

 



Module 4 : Clinical tests in neurotology 
 
What are the clinical tests that are done while examining a patient of vertigo?  
But let me first tell you that when you do the clinical tests on the patient it is not 
going to take you more than 2-3 minutes time. Do not get intimidated by the 
details of this presentation.  The purpose of my going into the details of all this is 
that all these tests can be done by the family physician himself, at his clinic and 
there is nothing special in it that the patient has to go to the neurologist or to any 
other specialist for these very simple tests. We have all done them during our 
undergraduate days. 
 
There are different systems involved in vertigo.  It is not possible to test all the 
systems together, so we find out the basic things to be tested.   
We have to test:-- 
 
1. Parts of the central and the peripheral nervous system. 
2. The structural and functional integrity of the vestibulo-spinal reflex system 
3. The structural and functional integrity of the vestibule-ocular reflex system 
4. The working of the cerebellar system. 
 
Over and above this the central nervous system has to work properly since all 
the nerves are passing to the different parts of the brain, the different tracks that 
are passing up and down the spinal cord from the vestibular nucleus through the 
ocular motor nucleus.  The peripheral nervous system is also very important 
because from the anterior horn cells the impulses pass through the peripheral 
nerves to the muscles of the body. 
 
Protocol of the clinical tests:-- 
1. Thorough clinical examination of the ears—to see if there is any aural    
pathology or not. 
 
2. Brief examination of the cranial nerves—especially the third, fourth fifth, 
sixth, seventh and of course  the 8th cranial nerve.  If there is any central 
nervous system pathology, generally some of the adjacent cranial nerves 
especially the ones mentioned also get involved. 
 
3. Brief examination of general neurological system, e.g., deep tendon 
reflexes like the knee and ankle jerk, plantar reflex whether it is flexor or 
extensor. 
 
4. Muscle strength and sensory system of the limbs and trunk. 
 
   All these tests help us to rule out any gross central nervous system disorder.  
5.         Finally a thorough examination of the balance system should be done. 
 



For a proper exam of the ears, we need an Otoscope.  The Otoscope is placed in 
the ear to see if there is any perforation of the ear drum, tumor or anything 
abnormal with the ear drum.  Then we do the tuning fork test or Rinnie’s test, 
Weber test and ABC test  to see if there is any associated hearing disorder or 
not.  This is followed by the Oculomotor nerve, Trochlear nerve and the 
Abducens nerve tests.  We do not see the entire cranial nerve system but the 
3rd, 4th, 6th and 7th cranial nerves, must always be examined. 
 
For evaluating the balance system, we test the integrity of the vestibulo-spinal 
reflex system and the vestibulo-ocular reflex system.  In the vestibulo-spinal 
system, we also test the cerebellar system to get an idea about how the 
cerebellum is functioning. 
 
Tests of the limbs and trunk:-- 
1. Standing test/Romberg’s test. 
2. Walking test 
3. Unterburger’s stepping test 
4. Past pointing test 
5. Fukuda’s test 
6. Tests for in-coordination (cerebellar tests)-finger nose test, rapidly alternating 
tasks test. 
      
The Standing test, Unterburger’s stepping test and tests for in coordination are 
the most important tests that the family physician needs to do and must never 
miss in all patients of vertigo and instability. 
 
The Standing test: --  
The patient is first asked to stand with eyes open, feet close together and then 
eyes closed and finally stand on one leg with eyes closed.  The patient stands for 
about 15-20 seconds on the left leg followed by 15-20 seconds on the right leg; 
any swaying of the body is looked for.  In acute peripheral vestibular lesion of 
subject assumes a ‘discus thrower’s position’ which has the following 
characteristics:-- 
 
1. The head turns to the side of the lesion. 
2. Trunk twisted to the side of the lesion. 
3. Deviation of both arms on that side. 
4. Raising of the hand on the healthy side. 
5. Lowering of the hand on the side of the lesion with a tendency of falling 
towards the side of the lesion. 
 
As the vestibular lesion regresses, the patient becomes more and more stable.  
After requisite recovery of the patient and after adequate adaptation has 
occurred, the patient should essentially be able to stand on one leg with eyes 
open.  But if he can stand on one leg with eyes closed, he /she may be accepted 
as functionally normal.  Putting the head backwards, face looking upwards 



sensitizes the test by increasing the imbalance.  If this test is done by making the 
patient stand on a 6 inch thick dense rubberized foam, the arms extended 
sensitivity is further enhanced.  The patient stands first in an erect position, both 
feet close together, eyes open and then you ask the patient to close the eyes.  If 
the patient can do this, then  make the patient raise the arms and stand on one 
leg.  If a patient can stand on one leg with eyes closed, you can be assured that 
this patient does not have any balance disorder, whatsoever. If a patient can 
stand on one leg with eyes closed and head backwards, then his balancing 
system is perfect.  If you give drugs to such patients, you will be unnecessarily 
loading him with unwanted medication.  One of the major objectives of doing the 
history taking and doing the clinical tests was to rule out any balance disorder. If 
the tests suggest that the patient does not actually have a balance disorder, it is 
illogical and improper to prescribe antivertigo drugs on such patients 
 
Walking test:--the patient is asked to walk with feet tandem in a straight line and 
eyes closed, then stopping suddenly and then walking back; any staggering, 
deviation, or tendency to fall is looked for.  A broad and a wide based gait with a 
tendency to fall suggests the possibility of a central pathology.  Falling or 
deviating repeatedly in the same direction suggests a unilateral vestibular lesion 
on the side of the fall.  If the patient staggers or tends to fall while walking 
tandem with eyes open, the clinician should suspect an advanced central lesion.  
If the patient can walk backwards with feet tandem, there should be no reason to 
suspect any balance disorder.  Thus, this is another way one can rule out the 
presence of a balance disorder.  When you are practicing, you are always hard 
up for time and it is not always easy to make the patient give proper history. Very 
often it is extremely difficult to make sense what the patient is saying; he is not 
fitting into any logical diagnosis.  Hence these clinical tests, especially the 
standing/walking tests have to be done to at least know whether you are really 
dealing with a balance disorder patient or not 
 
Unterburger’s stepping test: ---The blindfold patient is asked to extend his arms 
and step on the same spot, alternately on each foot for 90 times in one minute.  
The starting and the end positions are marked on the floor and the amount of 
rotation/deviation and sway are assessed. 
 
In peripheral vestibular lesions, the patient rotates/deviates to the side of the 
lesion.  In central vestibular lesions, the sway (side to side stepping) is 
abnormally high.  Of the 3 inputs to the vestibular system for the maintenance of 
balance--namely, the visual, proprioceptive, and the vestibular systems, the first 
two i.e., the visual and the proprioceptive inputs are eliminated by this process.  
The blindfold eliminates the visual input.  Stepping alternately with the two feet 
on the same spot causes the feet to alternately lose contact with the ground, 
thereby, drastically reducing but not totally eliminating the proprioceptive inputs 
after 30-40 steps.  Hence after 30-40 steps, the patient is forced to maintain his 
posture only by the vestibular inputs of the two sides.  Inequality of the vestibular 
inputs, when one of the vestibular labyrinths is comparatively hypoactive, will 



result in the patient rotating and deviating to the side of the weaker labyrinth.  By 
doing this Unterburger’s stepping test, you not only know whether the patient is 
having a peripheral disorder but also the side that is affected.  In a patient with 
ataxia, while doing the stepping, you will find that the subject will gradually widen 
his base and  sway from side to side will increase and the gait will become 
staggered.  So if the base of the patient gradually increases, it indicates that the 
patient is ataxic, which is an indication of a central type of vestibular disorder.  
Hence by doing this test we can find out if it is a peripheral or a central disorder 
and if peripheral, then which side is affected? 
 
 
Past pointing test: ---This is also the same as the Unterburger’s stepping test; 
only thing is that you are using the hands and not the legs.  The patient is asked 
to bring his arm from the side to the center (raised at the shoulder level).  He will 
not be able to bring the arm to the centre on the side of the weaker labyrinth, but 
the other arm will cross over the center and come towards the opposite side.  
This is the Past pointing test.   
 
The positive test signifies that if vision is absent, the patient cannot maintain 
balance.  We all know that for the maintenance of balance, the subject depends 
on 3 inputs:--namely, the visual input from the eyes, the proprioceptive inputs 
from the limbs and the vestibular inputs from the labyrinths.   Atleast 2 of these 3 
inputs have to be normal for the subject to be stable.   In Romberg’s test, the 
visual input is withdrawn by asking the patient to close his eyes there by forcing 
the patient to stand and maintain balance only with help of the two remaining 
systems, i.e., the proprioceptor and the vestibular systems.   A normal person 
should be able to maintain balance during the Romberg’s test, since his 
proprioceptors and vestibular systems are normal.  But if a patient falls, it means 
that either his vestibular systems or his proprioceptive system is defective.  If the 
other tests indicate that there is no dysfunction of the proprioceptor and 
cerebellar systems, chances of his vestibular system being at fault are high.   
Romberg’s test is not a very sensitive test and quite frequently the test is 
negative, inspite of a definite evidence of vestibular hypoactivity in other tests for 
e.g., the Stepping test.  This happens because under normal circumstances, 
when the subject is standing erect, the subject relies mainly on the proprioceptive 
input and very little on the vestibular input and his balancing system is very 
comfortable using the proprioceptive inputs only.  Hence vestibular lesions do not 
destabilize the patient during the Romberg’s test as much as a CNS lesion, 
because in a CNS lesion, the proprioceptive input very often becomes deficient. 
Not because of a defect in the proprioceptors but due to defects in the neural 
pathways that carry the proprioceptive inputs from the proprioceptors to the 
brain.  The sensitivity of the Romberg’s test can be increased by asking the 
patient to stand with feet tandem, i.e., one foot in front of the other or by 
clenching the hands in front of the  chest.  This Romberg’s test is unfortunately a 
very hyped up test depended upon very unduly by most of the clinicians.     When 
a child is born, it maintains balance with the visual system.  As the child grows, 



the visual inputs are less relied upon and it learns to take in more inputs from the 
proprioceptive system.  Again, during old age, the proprioceptive inputs come 
down and again we depend upon the visual system.  The unfortunate thing is that 
we scarcely depend upon the vestibular system/ vestibular labyrinth for the 
balance input.  For our normal activities, the eyes and the proprioceptors are all 
that is required.   If these two are alright and there is damage to the vestibular 
system, nothing much is going to happen except for the vertiginous attacks in the 
initial stages but normal day to day activities are not hampered and people with 
even one dead labyrinth continue with their lives without much of a problem. But 
if the visual and/or proprioceptive systems become defective life becomes quite 
difficult.  In the Romberg’s test, if the proprioceptor system is perfect, you will not 
get an abnormality even if the patient has a gross vestibular problem. 
 
Mostly when a Romberg’s test is done on the patients, a normal result is 
obtained.  What is a normal Romberg’s test and what is an abnormal one?  
Positive Romberg’s test is defined as the falling down, which practically never 
happens in a Romberg’s test.  It will happen only if the patient has a central 
nervous system disorder where the proprioceptor system input is not proper.  It is 
a good test if you are suspecting an acute central nervous system disorder.  It is 
not a good test at all if you are suspecting a vestibular disorder. Many clinicians 
have the habit of just doing the Romberg’s test and not the other tests . This is 
wrong and gives a very misleading picture to the clinician.  
 
The Cerebellar Tests:--The vestibulo-spinal tests are to check the cerebellar 
function.  In response from the sensory input obtained from the visual, 
proprioceptive and vestibular systems, the central nervous system carries out a 
coordinated motor activity which is instrumental in maintaining the subject’s state 
of equilibrium.  The timing sequence, the coordination and the intensity of the 
resultant muscular contraction is controlled by the cerebellum.   The Finger Nose 
test, Heel Knee test and the Rapidly Alternating Tasks Test are the tests to 
detect abnormalities of the cerebellar function. 
 
The Finger Nose Test: --- the subject is made to outstretch his/her arms with her 
index finger outstretched.  The patient is asked to touch the tip of the nose first 
with the eyes open and then with the eyes closed, once with the left hand and 
then with the right hand.  A normal person should be able to perform this test 
smoothly and accurately.  Repeatedly missing the target or forced, irregular and 
erratic movement is termed ‘dysdiadokinesia’ and this suggests an abnormality in 
the cerebellar system. 
 
The cerebellar system is also tested by asking the patient to perform rapidly 
alternating tasks like supinating and     pronating i.e. inverting one hand over the 
other in close succession.  Patients with poor cerebellar function will not be able 
to do it properly whereas a normal person will be able to easily perform this task 
with precision.  This is termed as ‘dysdiadokinesia’, partial impairment or 
‘adysdiadokinesia’, which is total impairment, indicating a cerebellar lesion. 



 
The Heel knee test is a part of the test for incoordination which is a cerebellar 
function test.  Here the patient is asked to place the heel of a leg over the knee of 
the other and slowly slide it down till it reaches the feet of the other leg. This is 
done alternating the legs. 
 
Vestibulo-ocular reflex system:--The vestibular system exerts a tonic contraction 
of the eye muscles, by the virtue of which the vestibular system tries to push the 
eyes in the opposite direction. The left vestibular system tries to push the eyes to 
the right and the right labyrinth tries to push it to the left. Under normal 
circumstances, both left and right sides are exerting an equal push so a person’s 
eyes are in midline.  The specialty of the eyes is that its action / movement is not 
controlled by gravity and it is dependent purely on the vestibular integrity.  
Therefore in the disorder of the vestibular system, there will be some abnormal 
eye movement.  Since both the vestibular labyrinths are acting equally, the eyes 
are in the center.  If the vestibular labyrinth of one side becomes weak, the eyes 
will be deviated to the side of the weaker vestibular labyrinth.  So if the left 
vestibular system is hypoactive the eyes will be pushed to the left side by the 
comparatively stronger right vestibular labyrinth. How much will the eyes be 
pushed to the left side by the stronger right vestibular system ? Logially it should 
be continuously pushed and the eyes should go on rotating to the left i.e 
anticlockwise for 360 degrees. But this is not seen because Nature has given us 
a second line of defence, a third line and so on.   Nature has fixed up the eyes 
with certain tendons, such that they do not go on rotating for 360 degrees.  The 
next alternative is that because the eyes are fixed and anchored by the tendons 
and ligaments, it is supposed to go to one side and any vestibular damaged 
person would be cock-eyed, but this also does not happen because Nature has 
given us another system by which the eye movement is monitored.  This is done 
by the central nervous system.  When the central nervous system finds that the 
eyes are being gradually pushed to the side of the damaged labyrinth beyond a 
certain degree, it puts a brake on the eye movement and suddenly and abruptly , 
it will send it back to the center.  So the eyes slowly  go to one side and suddenly 
comes back to the center very fast .  This is called nystagmus.  A patient with 
vestibular disorder will have nystagmus, which is slow movement of eyes to one 
side and suddenly coming back to the center.  If there is a left peripheral 
vestibular lesion, we get a right beating nystagmus and if there is a right 
peripheral vestibular lesion, we get a left beating nystagmus. 
 
The vestibular system exerts a tonic contraction of the extra-ocular muscles.  
Hence, disorder of the vestibular system usually causes abnormal involuntary 
eye movements.  The evaluation of abnormal eye movements is an important 
part of vestibulometry. 
 
Tests for eye movements:-- 
The vestibulo-ocular tests are of 2 types. 
1. Tests for Abnormal spontaneous eye movements. 



2. Tests for Abnormal provoked eye movements. 
 
Types of abnormal spontaneous eye movements are as follows :-- 
1.  Nystagmus 
2.  Opsoclonus 
3.  Ocular bobbing 
4.  Ocular flutter 
5.  Ocular myoclonus 
The accompanying video shows the different types of abnormal spontaneous eye 
movements. 
 
 
It is the duty of the family physician to record the type of eye movements in a 
patient of vertigo.  From the nystagmus itself, it can be known whether it is a 
central lesion or a peripheral one.  In peripheral lesion, usually it is a horizontal 
nystagmus which is either a left beating or right beating nystagmus.  Sometimes 
in central lesion we can get a horizontal nystagmus also.  An up beating/down 
beating or vertical nystagmus is always indicative of a central nervous system 
pathology.  From the different type of nystagmus, which part of the brain has 
been affected can be found out.  Thus nystagmus is the most important sign in 
neurotology and the family physician must be able to identify and interpret it 
properly 
 
The characters of nystagmus are: --- 

·  Mode of beat 
·  Plane of beat—horizontal or vertical 
·  Direction of beat---up beating or down beating 
·  Direction changing or fixed—always left beating or always right beating 
·  Intensity of beat 1st /2nd/3rd degree 

 
 
Special types  
The direction of the nystagmus is determined by the direction of the fast phase.  
Horizontal nystagmus is usually of vestibular origin i.e due to peripheral lesion 
and vertical nystagmus is always of CNS origin.  Sometimes the nystagmus is 
rotatory in nature.   
The intensity of the nystagmus also has to be mentioned in the prescription by 
the family physician when he examines the patient whether it is the 1st, 2nd or 
3rd degree nystagmus.  If the neurologist, or the ENT specialist or the 
neurotologist sees the prescription with the degree of nystagmus mentioned, he 
gets a very clear picture of the disease and it is of great help to him in the 
diagnosis of the pathology to decide the further course of action. When the 
neurologist / ENT/neurotologist later on sees the patient , the nystagmus has in 
all probability disappeared . So he has to depend on the family physician‘s 
clinical findings as noted in the prescription as it is always the family physician 
who is the first to see the patient when the patient is in the acute stage and when 



all the clinical findings especially the important clinical signs like nystagmus are 
present.    
 
Third degree nystagmus is present during the acute stage of the disease 
especially when the patient is having severe vertigo. Suppose I have an acute 
left peripheral vestibular lesion .  During the initial acute stage of the disease I will 
have a right beating nystagmus i.e. the eyes will be moving fast to the right and 
slowly to the left. The right beating nystagmus will be there when I look straight 
ahead. .When I turn towards my right side, the intensity of the nystagmus will 
increase.  When I am asked to look to the left side, even then the right beating 
nystagmus will be there, but it will be a little slow i.e. its intensity will be lesser.  
This is the 3rd degree nystagmus (nystagmus is there in all three directions).  It is 
the most severe form of nystagmus. 
 
In 2nd degree nystagmus, the nystagmus  will be there only when the patient is 
looking straight i.e in the primary position of the gaze and in the direction of the 
fast phase .When the patient looks towards the direction of the slow phase the 
nystagmus will be absent.  
 
In the 1st degree, there will be no nystagmus in the primary position of gaze but if 
you ask the patient to look to his right, there will be right beating nystagmus and 
towards the left side there will be no nystagmus.  When a person gets an attack 
of acute vertigo, then for the first few hours of the first day, or for the first few 
days there will be the 3rd degree nystagmus.  It becomes 2nd degree nystagmus 
and then it becomes 1st degree nystagmus.  When the vertigo decreases still 
further, no nystagmus is visible with eyes open. 
 
 
The other eye test is the test for provoked nystagmus.  Here the nystagmus is 
not spontaneous but generated by certain tests.  They are as follows:-- 
1.  Gaze nystagmus test  
2.  Positional nystagmus test/positioning tests—which are tests for otolithic 
function 
3.  Labyrinthine fistula test 
4.  Head shaking nystagmus test 
 
Positional nystagmus is provoked by placing the head in different positions.  The 
patient ought to be tested in 11 head positions and also in other critical positions 
in which the patient may complain of vertigo.  While the positioning tests are 
carried out, care must be taken to ensure that the change of position is done 
reasonably slowly, to exclude dynamic influences and avoid the change of the 
head position too suddenly.  The head should be maintained in each position for 
atleast 30 seconds.  If nystagmus occurs in any position, the following 
characteristics of the nystagmus are to be noted. 
1. Latency 
2. Intensity 



3. Direction of beat 
4. Fatigability 
5. Accompanying vertiginous sensation 
 
Fatiguability is tested by repeating the test in the nystagmus provoking position 
immediately, for 3-4 times. 
  
Positional nystagmus test   —this is a transient nystagmus which occurs due to 
sudden change of position.  It consists of bringing the seated patient briskly and 
suddenly to certain critical positions and then maintaining the head in that 
position for about 30 seconds.  The physician looks for any nystagmus and notes 
the characteristics of any nystagmus which may occur due to sudden change of 
position.   The Positional and positioning tests help to detect abnormality in the 
otolith systems.   The Positional and positioning tests come under the purview of 
the general practitioner, because in India, benign paroxysm positional vertigo is 
the commonest cause of vertigo and all of them can be managed very well by the 
family physician.  These patients come and tell that they get severe giddiness 
suddenly while trying to lie down in bed or when trying to get up from bed and 
that giddiness lasts for a few seconds only.  This is BPPV, which is known as 
benign paroxysmal  positional vertigo.  This BPPV can be found out by doing the 
Dix-Halpike test.  In this test, first  make the patient sit straight comfortably on the 
bed, then while in the sitting posture turn his head 45 degrees to one side while 
his back remains straight, and then forcibly make  him to lie down suddenly, such 
that the head is 30 degrees below the horizontal and 45 degrees turned towards 
one side.  
 



 
 
 

show that the head is 30degrees below 
the horizontal and 45degrees turned to 
one side. The patient must keep his eyes open and observe if there is 
any nystagmus, which is beating towards the ground.  It is then assured that it is 
a case of BPPV.  There is no medicine for BPPV because this is caused by a 
mechanical disorder; there are some particles which get dislodged from the 
utricle and they enter the semicircular canals.  When the head is tilted to one 
side, these particles gravitate in the direction of the movement of the head 
causing a movement of the fluids in the semi circular canal which in turn moves 
the sensory cells of the ampulla which get stimulated and that causes the 
giddiness.  There is no medicine which can again bring back the particles from 
the semicircular canals  to the utricle.  There is a particular maneuver called 
Epley’s maneuver, by which the particles can be brought back form the posterior 
semicircular canal to the utricle again.  Majority  of the family physicians in USA 
have been trained on the Epley’s maneuver; it is basically a 6-7 minutes job.  
This is the most cost effective treatment for vertigo provided of course that it is  a 
case of BPPV.  If the patient is having a positional vertigo, it is illogiocal to 



prescribe drugs.   If the Epley’s maneuver is done, immediately the patient will 
become relieved of the symptoms  -it is an instant cure.  My practice in 
neurotology grew up initially, just by curing patients of BPPV. Patient parties and 
of course patients thought that I was performing some black magic (i.e. the 
Epley’s maneuver) and giving them instant cures.   
 
 
 
 
 Head Shaking test  The Head shaking nystagmus test must also be done at the 
family physicians end.  The patient is asked to sit on the stool and the clinician 
holds the patient’s head by the two hands  shakes the patient’s  head about 20 
times, vigorously and rapidly from side to side with eyes closed. The patient is 
then asked to open the eyes and look straight at the clinician’s index finger. The 
clinician sees if there is any nystagmus in the patient’s eyes.  If there is a right 
beating nystagmus, it is probably a left peripheral vestibular lesion, if it is left 
beating nystagmus; it suggests a right vestibular lesion.  Thus this is a very 
simple test which can be done very well by the family physician 
 
Basic clinical tests:-- 
It is extremely important to do the neurological tests  in all patients of vertigo and 
this has to be done by the family physician from the general practitioner’s view.  
Never undermine the neurological tests in a patient of vertigo.  The general 
practitioner cannot afford to miss out a central nervous system cause of vertigo.  
If it is a peripheral disorder, there is not much harm in missing it., as it being a 
self limiting disorder nothing untoward is expected but if it is a central disorder it 
is of very sinister significance as it could very well be a stroke or a brain tumour 
and the family physician must be able to effectively rule out a central lesion at the 
very initial stage of the disease before complications set in.  
 
The minimum neurological tests: that the family physician must do are --  
1. The cranial nerves test (3rd, 4th, 5th, 6th and 7th) 
2.  Knee and ankle jerks 
3. Plantar response—find out  if it is flexor or extensor 
4  Motor and sensory tests.  Evaluate carefully if there is any weakness or 
inability in movement of the limbs and if there is any loss of sensation of the 
limbs and the trunk 
 
Vestibulo-spinal test:-- 
1. Standing test 
2. Stepping test 
3. Cerebellar tests. 
 
Vestibulo-ocular test:-- 
1. Spontaneous nystagmus and other abnormal eye movement. 



2. Gaze nystagmus—ask the patient to look straight ahead and then at a 
point 30   degrees away from the midline.  A normal person, or one with 
peripheral disorder will   not get nystagmus, but if there is nystagmus at this 30 
degree gaze test, there is a   very high chance  of  a central disorder.  
3. Position/positioning tests 
4. Head shaking tests. 
 
All the above mentioned tests together will not take more than 10 minutes.  If a 
very thorough history-taking and a detailed clinical test is done, a proper 
diagnosis is possible in 80-85% of disequilibrium patients.  The sophisticated and 
neurotological investigations and imaging are necessary in about 15-20 % of the 
patients only.  After the history taking and clinical tests, the family physician must 
correctly  find out which patients have to be referred to a specialist neurotologist. 
 
Indications for referral aftrer clinical neurotological tests: --- 
1. CNS abnormalities—cranial nerve palsy, planter extensor, motor or 
 sensory   disturbance. 
2. Aural abnormalities—tuning fork, otoscopic examination 
3. Abnormalities in cerebellar tests 
4. Any abnormality in the eye movement other than horizontal nystagmus 
5. Abnormalities in test for gaze nystagmus or in Dix-Halpike positional tests. 
 
 
 
 
 
 
Investigations in neurology :-- 
What investigations should be advised in a patient?  First of all, should we advise 
investigations in a patient?   You can advise an investigation if you find that the 
problem of vertigo is not subsiding gradually  by your management as outlined 
later. Peripheral vestibular lesions are usually self-limiting and not of any sinister 
significance. So if the history and clinical neurotological tests suggest a 
peripheral lesion, the sophisticated investigations are usually not required 
 
The balance system may be investigated by:-- 
1. Assessing the integrity of the vestibular reflexes 
 Viz. the vestibular ocular reflex  system, which is tested by the ENG and the 
vestibular spinal reflex system which is tested by CCG/CDP. 
2. Monitoring the electrical activity in the brain when a vestibular stimulus is 
presented  —this is done by a test where a rotatory vestibular stimulus  is 
presented and the electrical activity that is generated in the brain while the brain 
processes the vestibular stimulus is recorded by an electrode is placed on the 
head. Vestibular evoked potentials, Brainmappping and vestibular evoked 
myogenic potentials are such types of tests 
3. Imaging the structures of the vestibular system:-- 



(a).  organic imaging—MRI, CT-Scan, X-Ray 
(b). functional imaging—like SPECT, functional MRI, PET 
 
The important investigations:-- 
1. Electronystagmography (ENG)--assesses the functional integrity of the 
vestibulo- ocular system 
2. Craniocorpography (CCG)--assesses the functional integrity of the 
vestibulo- spinal system 
3. Audiological tests i.e., audiometry, BERA, EcochG—assesses any 
concomitant  damage to the auditory system 
4. Imaging studies i.e., CT Scan/MRI of the brain If possible also functional 
imaging  
 
The typical picture of a patient of acute vertigo is that if the patient has acute 
vertigo today, 3 to 4 days later it will come down by about 50 %, 7 days later it 
will come down by 90%, and rest of the 10% will come down in about 4-6 weeks 
time when the complete vestibular compensation will take place.  This is the 
natural course. If the improvement continues in this way you can expect a natural 
cure and the sophisticated vestibular investigations are not essential. It is always 
advisable to have the tests done in all patients but it is not mandatory if it follows 
the natural course of recovery. In all other patients the investigations of vertigo 
i.e. vestibular function tests are essential.  This natural course does not happen if 
the patient has not recovered / compensated adequately, or if there is central 
vestibular disorder.  If you suspect a vestibular disorder by doing the clinical tests 
like Unterburger’s stepping test and it is found that there is some evidence of 
ataxia, then you must advise an ENG and CCG atleast to document the patient’s 
vestibular status.  If you suspect a central disorder, then you should also advise 
an MRI of the brain. 
 
 



 
Electronystagmogram (ENG). Typical bitemporal electrode recording using AC 
coupling. (A) Calibration: Upward sweep of trace indicates eye movement to 
right; decay in position of trace is due to AC drift. A DC-coupled recording, 
standard in some laboratories, would show maintenance of this position before 
the eye returns to midline. (B) Smooth pursuit tracking eye movement trace 



shows sinusoidal side-to-side movement interspersed with minor saccadic 
interruption. (C) Right ear cold caloric test demonstrating left-beating nystagmus. 
(D) Left ear cold caloric testing demonstrating right-beating nystagmus. (E) Right 
ear warm caloric testing demonstrating right-beating nystagmus. (F) Left ear 
warm caloric testing demonstrating left-beating nystagmus. (G) Optokinetic 
testing with tape moving to right demonstrating rightward-beating nystagmus. 
The electronystagmogram would be interpreted as showing minor reduction in 
right ear responses due to slightly reduced responses in right ear warm caloric 
testing. The asymmetry would be less then 30% and therefore not of clinical 
significance. 
 
 
 
  
 
 

  
Lateral MRI scan showing marked atrophy of cerebellum in a patient who had 

progressive unsteadiness.  
 



 
 

Mapping of Vestibular Evoked Potentials -VbEP-. This is one of the most 
improved and sensible methods to differentiate peripheral and central vestibular 

lesions. 
 

 
Craniocorpography - CCG: Objectified and quantified by means of the 

vestibulospinal system video (Romberg's and Unterberger's tests).



Module 5 : Management of Vestibular disorders: 
 
After taking the history, performing the clinical tests, and if necessary the 
investigations, the following information will be available to you:  
 

·  Whether this is a central or peripheral vestibular disorder 
·  Etiology of the disorder. In atleast 50% of the patients you will know why 

the patient is having the balance problem. Just by asking leading 
questions like whether  the patient is getting momentary attacks of 
giddiness  on turning in bed, or the giddiness came with ./ without any ear 
symptom e.g.deafness / tinnitus / fullness in the or it was a vertigo which 
lasted for 3-4 days we can find out the etiology in most cases 

 
·  Site of the lesion—which part of the balance system is affected; is it the 

left vestibular labyrinth or the right vestibular labyrinth; whether the 
proprioceptors have been affected or the eyes have been affected; 
whether the brain has been affected. 

 
·  Severity of morbidity—about how severe is the condition. 

 
The management protocols are tailored accordingly. The management of 
vestibular disorders is divided into two groups: 

·  The management of the Central vestibular disorders  
·  The management of Peripheral vestibular disorders 

 
The management protocols are totally different for these 2 groups. 
 
There are two groups of management for both the Central and the Peripheral 
vestibular disorders.  They are the specific and the non specific diseases. 
 
The specific diseases of the Peripheral vestibular disorders are:-- 

·  Meniere’s disease 
·  Vestibular neuronitis 
·  Perilymph fistula 
·  BPPV 
·  Infective labyrinthitis 

 
The specific diseases of the Central vestibular disorders are:-- 

·  Migraine related vertigo 
·  Epileptic vertigo 
·  Multiple sclerosis 
·  Vertebro basilar insufficiency 
·  Tumor 

 
You will find a large number of patients coming with the problem of vertigo and in 
spite of taking a proper history and clinical examination; you will not be able to fit 



them into any of these groups; how then do you manage the patient ?.  These 
patients are managed by a general protocol.  You should know what causes the 
problem in the patient.  It could be a metabolic disorder, a hypoxic disorder or a 
neurotransmitter dysfunction.  You should then try to give drugs which cover 
these defects.  Many patients of disequilibrium seen by the clinician however 
cannot be categorized either into the specific central vestibular disorders or 
specific peripheral vestibular disorders.  They belong to the group of non specific 
peripheral vestibular disorders which are difficult to treat as the etiology is 
unknown.   
 
The following is the protocol for the management of non specific vertigo from a 
family physicians perspective:-- 

·  Reassurance 
·  Vestibular Rehabilitation Exercises, i.e physical therapy 
·  Medicines, i.e. pharmacotherapy 
·  Surgery 

 
Reassurance is the most important part of management because if a patient has 
come with acute vertigo, he is afraid and terrified and thinks it is a very big thing 
like a stroke or tumor.  Unless reassured, he will go from one doctor to another 
believing the worst and start harbouring negative beliefs which all lead to 
depression, somatisation, agoraphobia and other psychiatric problems.   The 
most important part of the treatment is reassurance which means allaying the 
patient’s fear/anxiety and explaining the benign nature of the disorder.  If you told 
the person on the first day that he is having a peripheral disorder which is self 
limiting and if he takes the course of medicine, in about 7 days time, the 
symptoms will come down by 80-90%, it will stay there for about 4 weeks, after 
which he will be totally normal.  This itself will half cure the patient and will ensure 
that the patient does not get frustrated and shuttle from one specialist to another   
 
Physical therapy in vertigo—this is the mainstay of treatment for a patient having 
peripheral vestibular disorder, especially if he has vestibular damage of one side.  
It enhances and expedites the vestibular compensatory mechanism which is 
nature’s way to combat peripheral vestibular disorders.  It acts by 3 ways:-- 

·  Adaptation 
·  Habituation 
·  Compensation 

 
Adaptation Exercises:--In this exercise, we ask the patient to take a rubber ball 
and throw the ball from one hand to the other and as the ball keeps on moving 
from right to the left, the patient follows the movement of the ball with the eyes. 
The patient can also be made to stand in front of the wall and can throw the ball 
against the wall and catch it.  Here also the patient is asked to follow the 
movement of the ball very carefully with his eyes.  How does this help the 
patient?  We had already discussed in the physiology part that the function of the 
vestibular ocular reflex system is to keep the image of the moving object in the 



fovea and prevent any retinal slip because whenever the retinal slip occurs, the 
patient feels the sensation of vertigo.  Now if the patient is having a sensation of 
vertigo it means that a retinal slip is happening.  We have got to correct this 
retinal slip.  How do we go about it?  The function of the vestibulo-ocular reflex 
system is that when the car is moving towards one side, the eyes must also 
move along with it such that the image of the moving car is fixed on the fovea 
and that there is no slippage of the retinal image of the moving car from the 
fovea.  When the vestibular labyrinth of one side has been damaged, then the 
vestibulo-ocular system has got jeopardized and is not working i.e. retinal 
slippage is happening.  So when the car moves, he will not be able to keep the 
image of the moving object ( car) in the fovea.  There is a retinal slippage for 
which he is having the vertigo.  That is why he has come to you.  By doing the 
adaptation exercise of throwing the ball from one hand to the other and asking 
him to follow the ball, we are basically retraining the extra ocular muscles to 
follow a moving object in such a fashion such that the image of the moving object 
(i.e. the ball) can be kept in the fovea.  We are training the medial rectus and the 
lateral rectus and other eye muscles to contract and thereby move the eyes in 
such a fashion that the image of the ball is followed properly and there is no 
slippage of the image of the ball from the fovea in the retina. Hence this is a 
completely scientific and physiological treatment, where the deranged physiology 
is reverted and corrected back to normal.  So what better treatment can be given 
to the patient other than this?  The adaptation exercises help the patient with a 
peripheral vestibular disorder to adapt to the changed vestibular scenario by 
retraining the vestibulo-ocular reflex to stabilize images in the fovea.  This is 
achieved by the Gaze Stabilization Exercises explained above. 
 
Compensation exercises: ---When the patient’s vestibular labyrinth is damaged, 
we  try to train the patient to take in more meaningful inputs from the eyes and 
the proprioceptors, and take lesser  inputs from the defective vestibular labyrinth 
so that the brain gets a more clear and correct input.  How do we do that?  We 
ask the patient to do some exercises and walk on uneven surfaces such that the 
proprioceptive inputs get more sensitized and enhanced and visual inputs also 
get enhanced with the help of some visual exercises like keeping the head 
steady, moving the finger in front of the eye following it.  Thus a patient is taught 
to take more inputs from other systems.  The Compensation exercises help by 
enhancing the visual and the proprioceptive inputs which compensate for the 
defective vestibular input. 
 
Habituation exercises: --- this helps by conditioning the brain through repeated 
exposure of the balance system to an erroneous mismatched sensory input.  You 
must realize that when the patient has got a damaged vestibular labyrinth, the 
patient is going to get giddiness;  whatever compensation takes place, whatever 
medicines you give, his balancing system is not 100% perfect.   So you cannot 
deny that he will get small attacks of giddiness.  When he is placed in challenging 
situations, he will get giddiness.  Hence we train him up in such a way that he 
does not complain of small spells of  giddiness.  The objective if these exercises 



is to increase the threshold of giddiness.  Like exposing a patient to the pain of 
injections repeatedly, you increase the threshold of pain; similarly, here we are 
asking the patient to do some movements that stimulate his balancing system 
and expose the patient to small periods    of tolerable vertigo such that the 
threshold of vertigo increases, and minor vertiginous spells are not intolerable for 
him. 
 
Stimulus for vestibular compensation comes from repeated exposure to sensory 
conflicts produced by movements of eyes, head and trunk.  The CNS must be 
alert and active for compensation to take place.  There is no medicine and no 
surgeryto regenerate the damaged sensory epithelium in the vestibular 
labyrinths.  Get this extremely clear that no medicine and no surgery can give 
back the patient what he has lost.  If the vestibular labyrinth of one side is 
damaged, then none of your medicines and surgeries is going to regenerate it.  
The next choice is to take Nature’s help such that the vestibular compensatory 
mechanism is enhanced and expedited.  Nothing should be done to jeopardize 
the compensatory mechanism. You must acknowledge the fact that if the sensory 
epithelium of the vestibular labyrinth is damaged, there is very little that you can 
do to regenerate it. You have to depend on nature to develop the vestibular 
compensatory mechanism as it is this only that will provide relief to the patient 
and give back his lost balance function. As the clinician, it is your duty and moral 
obligation to try to enhance the vestibular compensatory mechanism and refrain 
from anything that will jeopardize it. It is sometimes very tempting to prescribe  
CNS sedatives like diazepam as it gives a very good symptomatic relief to the 
patient, but as a  responsible clinician you should refrain from this if not 
compelled to do so by the extreme severity of symptoms. 
 
The vestibular compensation is enhanced by the vestibular rehabilitation therapy 
i.e., the vestibular rehabilitation exercises which consists of head, body and eye 
movements to increase the sensory conflicts. 

·  Poor compensation will occur if the patient: --- 
o has CNS disorder 
o is under sedative medication 
o is non ambulatory 
o is kept in a dark environment 
o has poor motivation for recovery 

 
So this is what you will have to avoid.  When I was doing my internship as a 
student, in the years 1983-84, my senior had the following standard prescription 
for all the patients of vertigo.  . 

·  Prochlorperazine or some other strong vestibular sedative like 
dimenhydrinate  or meclizine 1 tab thrice daily for 4-6 weeks. 

·  Rest in bed, preferably in a dark room 
·  Diazepam- 1 tab twice daily for 10 days 
·  Not to attend work for the next 3 weeks.  

 



This is now proved to be irrational and detrimental to the development of the 
vestibular compensatory mechanism. There is no need to continue medication 
for such a long time and no CNS depressants should be prescribed.  
 
Medical management or pharmacotherapy of vertigo:-- 
Which is the best drug to use?  How do you know which patient should be given 
what? What is the objective of giving the drug?  The objectives are :  
 

o Provide symptomatic relief  —palliative therapy to reduce the 
vertigo. 

 
o Increase cerebral and inner ear blood flow  —one of the many 

causes of vestibular damage is hypoxia. Hypoxia of the brain and 
the inner ear induces a degenerative change which has to be 
prevented.   

 
o Increase active transport through blood brain barrier  —to maintain 

inner ear homeostasis.  The ionic concentration of the different ions 
in the cells and the volume of fluid in the intracellular and extra 
cellular compartment have to be kept at an optimum and specified 
fixed level.  The transduction of energy, which means conversion of 
energy from one form to the other, i.e from mechanical to electrical 
energy that takes place in the inner ear is a biochemical process 
which depends on the thyroxin levels and glucose levels and the 
chemical composition of the inner ear fluids which control the 
amount of electricity generated i.e the action potentials in the 
vestibular nerve to be.  The sodium, potassium and bicarbonate 
ionic concentration all control the amount of electricity generated.  
This is in turn controlled by the ionic pumps and the antioxidants 
prevent the damage of the ionic pumps. 

 
o Improve neural metabolism  —supply nutrients to the neuronal 

tissues to protect the inner ear cells and the neural cells and 
prevent further damage. 

 
Ideal anti vertigo drug is one that will:-- 

·  Control the vertigo and or  instability as well as nausea and 
vomiting 

·  Enhance the cerebral and inner ear blood flow 
·  Be reasonably safe and free from side effects 
·  Not depress the vestibular compensatory mechanism. 

 
Symptomatic relief of vertigo is best brought about  by:-- 

·  Prochlorperazine 
·  Dimenhydrinate 
·  Meclizine 



·  Cinnarizine 
·  Betahistine 

 
Control of nausea/vomiting by:-- 

·  Trifluopromazine 
·  Domperidone 
·  Metoclopramide 
·  Promethazine 
·  Ondensetron 

 
But how do these drugs act and provide symptomatic relief ?  
 
Mechanism of action:-- 
The control of vertigo is brought by the anticholinergic drugs and the 
nausea/vomiting is controlled by antidopaminergic drugs.  The anticholinergic 
drugs control the vertigo by blocking the muscurinic receptors in the higher 
vestibular pathways.  The transmission of neural impulses in the vestibular 
system is done by cholinergic pathways where these muscurinic receptors are 
located.  If these muscurinic receptors are blocked, then the neural impulses 
cannot pass through these neural pathways.  Blocking of the dopamine receptors 
in CTZ (chemoreceptor trigger zone) controls nausea and vomiting. 
 
The problem of giving anticholinergic drugs is that the cholinergic transmission 
through muscarinic receptors is present in many CNS pathways and other body 
tissues. There is no known anticholinergic / antimuscarinic drug that acts solely 
and exclusively in the vestibular pathways only. If you give anticholinergic 
therapy, it will block the transmission in all the cholinergic pathways, so the 
patient gets many other symptoms also.  That is the main problem of giving 
symptomatic treatment to the patient.  But when the patient gets acute vertigo, 
you need to give symptomatic relief also.  So you have to find out how much to 
give and how much not to give. 
 
Should we try to provide symptomatic relief and if so why? 
 
This is a very vital question as many renowned neurotologists believe that you 
should not try to give any symptomatic relief at all: but that is not practicable in 
our daily practice.  You have to give symptomatic treatment but it should be 
restrained; that is the basis of anti - vertigo therapy.  You should not give an anti 
vertigo drug and ask him to continue it for 6 weeks or more.  This should not be 
done. 
 
We should try to give symptomatic treatment with a drug like Prochlorperazine.   

·  Prochlorperazine, being an anti-muscarinic as well as 
an anti-dopaminergic drug,  relieves the patient from 
vertigo and also from nausea/vomiting. 

 



·  Extrapyramidal effects are very rare and practically 
never occur at doses of 5 mg tds. 

 
·  Promethazine may be combined alongwith if higher doses are used.    

Sometimes, if I am giving Prochlorperazine - 10 mg twice/thrice daily, I 
give phenergan 25 mg twice daily alongwith. 

 
·  Providing symptomatic relief reduces anxiety and morbidity and is the 

primary part of management. 
 
Regarding the psychotropic drugs in vertigo, it has now been established that the 
psychological system and the balancing system are linked and persistence of 
balance disorders leads to psychological disorders.  One perpetuates the other; 
the more vertigo a patient gets, he gets more apprehensive; the more 
apprehensive he gets, there is stimulation of the psychological system.  
Symptomatic relief has to be given to break this vicious cycle.   It is to be borne in 
mind that anti-cholinergic drugs should be given for symptomatic relief. Until you 
provide symptomatic relief the patient will get frustrated and depressed which is 
detrimental to the recovery of the patient. 
 
Drawbacks of giving symptomatic relief---All drugs that can provide symptomatic 
relief in vertigo/nausea cause some degree of CNS depression which is 
detrimental to the development of vestibular compensation.  So some amount of 
CNS depression will be there.  Prochlorperazine should be discontinued after the 
acute symptoms have subsided and the patient should be put on vestibular 
rehabilitation exercises as early as possible.  Stop the Prochlorperazine once the 
acute phase subsides and from day 1 put the patient on vestibular rehabilitation 
exercises.  If you think that hypoxia is the cause of this, add a primary drug like 
Trental which is pentoxifylline  . But in cases of sudden acute vertigo, there is not 
much sense of adding a vasodilator in each and every patient of vertigo , except 
in old aged vasculopathic subjects.  
 
For the family physician, providing symptomatic relief for the first few days 
suffices in most cases, as these vertiginous spells  are mostly self-limiting 
conditions.  Basically, your job will be to control the symptoms for the first 7 days.  
Prochlorperazine can be given to stop the symptoms and after that things will fall 
into place because the vestibular compensation will take place if you have not 
managed to jeopardize it by prescribing CNS depressants to the patients. 
Vestibular compensation must be expedited by putting the patient on vestibular 
rehabilitation exercises as early as possible.  The natural process of vestibular 
compensation corrects the disorder.  Vestibular compensation has to be 
enhanced and expedited by vestibular rehabilitation exercises.  For providing 
symptomatic relief in the acute stage, Prochlorperazine is the best drug as we 
have already discussed. So from the family physician’s perspective the most 
rational way of managing an acute unilateral vestibular disorder (i.e when the 
patient presents with sudden onset of acute vertigo with nausea/vomiting)  is 



prochlorperazine in suitable dosage (5mg tds) for about 7 days and 
simultaneously put the patient on vestibular rehabilitation exercises so that 
compensatory mechanisms is expedited.  
 
Increasing the cerebral blood flow--- 
Hypoxia, i.e. hypo-perfusion of the brain is the major known cause of cerebral 
dysfunction; the vestibular labyrinths and the neural systems connected with the 
maintenance of balance are extremely sensitive to hypo-perfusion.  Hence hypo 
perfusion has to be prevented.  Supposing a 60-year-old chronic vertigo patient 
has come to you, you may think that hypoxia may be the cause, and then you 
prescribe a drug like Prochlorperazine, for 7 days also prescribe a vasodilator 
like pentoxifylline   but continue him on pentoxifylline  for about 6 weeks or 8 
weeks. But this is only advisable in a vasculopathic subject where you are 
definitely suspecting hypoperfusion of the brain and inner ear 
 
Increasing active transport through the blood brain barrier, drugs like Ginkgo 
biloba, Flunarizine, Cinnarizine  help in this but here again these are not 
necessary in each and every patient of vertigo that comes to you.Use your 
discretion and do not unnecessarily overload the patient with medicines.  
 
Enhancing the neuronal metabolism and preventing degenerative changes in the 
inner ear and neuronal tissues— 
If it is found that some damage has taken place and you would like to stop further 
damage, drugs like Pyritinol which enhances the uptake and utilization of glucose 
and Oxygen in the CNS can be given; Piracetam can be given to improve 
microcirculation, it prevents neuronal hypoxia and enhances neurotransmission.  
Antioxidants and Neurotrophins which prevent oxidative damage in the inner ear 
and the brain tissues can also be used. 
 
Let us discuss the pros and cons of some of the commonly used drugs in vertigo 
 
Commonly used drugs in vertigo:-- 
1. Dimenhydrinate 
2. Diazepam 
3. Prochlorperazine 
4. Cinnarizine 
5. Betahistine 
6. Meclizine 
7. Ginkgo biloba 
 
Dimenhydrinate  This is best for a patient who is having acute vertigo with 
vegetative symptoms like nausea/vomiting/sweating.  This is an anti cholinergic 
drug like Prochlorperazine; its efficacy for giving symptomatic relief is less than 
that of Prochlorperazine, yet it provides reasonably good relief.  It has been 
found to act best in the pathway from the vestibular nucleus to the reticular 
formation in the brain stem.  The vegetative centers are there in the reticular 



formation. Dimenhydrinate partially helps to inhibit the projection of neural 
impulses from the vestibular nuclei to the reticular formation where the vegetative 
centers are situated.    Thus if a patient is having severe vertigo with nausea and 
vomiting, which you are not able to control adequately with Prochlorperazine, 
then you can add a drug like Dimenhydrinate (marketed in the name of Gravol) 
50mg thrice daily.  Thus it is the drug of choice in acute vertigo with pronounced 
vegetative symptoms.  It is however a CNS depressant, and is hence best 
discontinued as soon as acute symptoms subside. Its anti-emetic effect is not 
associated with extra-pyramidal symptoms.  
 
Diazepam is also not very uncommonly used in the management of acute vertigo 
as it gives very good relief from vertigo. In those rare cases where acute vertigo 
is not being controlled by Prochlorperazine, Diazepam can be tried; but the 
problem of Diazepam is that it is a CNS depressant which will completely 
jeopardize the vestibular compensatory mechanism.  So it can be used only for 
one or two doses at the most just to tide over the very acute phase and 
Prochlorperazine can then be continued for about 7 days. Another advantage of 
diazepam is its anxiolytic effect; moreover it not only controls the vertigo but 
partially also the accompanying nausea & vomiting 
 
Prochlorperazine (Stemetil 5mg tds): ---This is very effective in fact the most 
efficient drug for symptomatic relief.  It acts on the muscurinic receptors and 
blocks the dopamine receptors in the brain and hence not only controls the 
vertigo but also the nausea and vomiting.  It is but a CNS depressant like all the 
other anticholiinergic drugs; hence it is likely to inhibit the vestibular 
compensatory mechanism.  This is true if you are using the drug for very 
prolonged periods because there are clinicians who use it for 3, 4 and 5 months 
or even more. Prochlorperazine is basically a drug which gives symptomatic 
relief; and once symptomatic relief has been obtained the other things will 
naturally fall into place.  Controlling the symptoms for 5 or  7 days with this drug 
is ideal as it provides very good symptomatic relief. After the symptoms have 
been adequately controlled the patient should essentially be put on the vestibular 
exercises for the natural compensation  to take place . The patient may be asked 
to keep two Stemetil MD(prochlorperazine mouth dissolving) tablets with him so 
that when he feels the vertigo he may suck a tablet or two. It gives instant relief.  
 
Cinnarizine 25-75 mgs tds has a labyrinthine sedative effect.  It has an anti-
vasoconstrictive effect also.  It increases the cerebral and inner ear blood supply; 
stabilizes the vascular endothelium and is a reasonablly safe drug.  But it does 
not give the same symptomatic relief as Prochlorperazine.  If you are having a 
very old aged patient who is expected to have hypoxia in the brain gets vertigo 
on and off, then you can think of putting the patient on Cinnarizine for some time, 
as it will increase the blood supply to the brain and inner ear and at the same 
time provide some symptomatic relief.  But it does not make sense to give 
Cinnarizine to a young or middle aged patient with sudden onset of severe 
vertigo as here we are only wanting symptomatic relief in acute vertigo for which 



prochlorperazine is a better drug. Our objective is just symptomatic relief and not 
increase of blood supply as in such cases hypoxia of the brain/inner ear is not 
the expected pathology. Acute onset of severe vertigo is usually due to unilateral 
vestibular lesion and here our main objective is providing symptomatic relief for a 
few days as the condition is usually self-limiting and compensation is expected to 
take place naturally by itself.  
      
Betahistine 8-16 mg tds 24mg bd: -- Like cinnarazine, betahistine also offers 
some symptomatic relief which of course is lesser than prochlorperazine (if 
betahistine is prescribed at the usual dose of 48 mg daily) and it also increases 
the blood supply to the brain and inner ear. The advantage of betahistine is that it 
is the only non-sedating anti-vertigo drug and is not a CNS depressant and so 
does not jeopardize the compensatory mechanism. It is ideal for a patient of 
uncompensated persistent subacute vertigo in a vasculopathic subject ( with 
suspected cerebral / inner ear hypoxia) where the primary aim is vestibular 
compensation.  It is recommended in Meniere’s disease. 
 
Meclizine:--This is not used much in our country.  It is sold in the name of Diligan.  
The exact mechanism of this drug is not known.  Like other antihistamines of H1 
antagonistic group, anticholinergic activity and monoaminergic enhancing effect, 
believed to diminish excitability of neurons in vestibular nucleus.  Meclizine is 
unfortunately a strong CNS depressant. It does not increase the cerebral and 
inner ear blood flow.  It is more suited for motion sickness than for acute vertigo. 
 
Ginkgo biloba is another drug which is very commonly used.  This has got no 
effect whatsoever on acute vertigo.  It is a good drug for patients having chronic 
vertigo but it must be prescribed for about 3-4 months at least. It is an anti-
oxidant and enhances the blood supply to the brain and inner ear. The anti-
oxidant effect is very helpful in degenerative changes in the inner ear and brain..  
It is best  used in an old aged persons / diabetics / hypertensives having chronic 
vertigo. 
 
Role of psychotropic drugs in the management of vertigo:-- 

·  It has been found that psychological symptoms and psychiatric disorders 
are common in patients of vertigo/imbalance.  They go hand in hand. 

 
·  Vertigo/imbalance and psychiatric disorders co-exist as a result of             

neurological links between vestibular and autonomic systems.  There are 
neuroanatomic connections. 

 
·  Uncertainty and severity/timing of the attack and inefficiency of 

diagnosis/treatment leads to anxiety, helplessness, panic disorders, 
agoraphobia, somatization and depression. 

 
 



The management of psychological aspects of vertigo is by reassurance, 
psychotherapy, and pharmacotherapy. 
 
The antidepressants that can be given are the tricyclic antidepressants or the 
SSRIs. They definitely have a role to play in the management of chronic vertigo. 
The psychological disorders induced by chronic vertigo as enumereted and the 
vertigo perpetuate each other and until the psychological problem is controlled 
properly , the treatment is never complete.  
 
The last point in the management of vertigo is surgery.  There is not much scope 
for surgery in the management of vertigo.  If the vestibular labyrinth is damaged 
on one side, surgery is not done to cut off the vestibular labyrinth because this 
increases the disparity of electrical activity between the two sides  and the vertigo 
will expectedly increase as the disparity between the two sides is increased bu 
ablating the labyrinth of one side.  Yet then why do we do the ablation of the 
vestibular labyrinth of the diseased side in case of recurrent vertigo that is not 
being controlled by conventional therapy?  We do the ablation in the case where 
the vestibular compensatory mechanism does not develop properly after a partial 
damage.  If you do a total damage, then the stimulus to the vestibular system is 
increased; the patient gets more giddiness, if there is more giddiness then the 
compensatory mechanism is very likely to be enhanced.  By ablating the 
vestibular labyrinth of one side we are trying to take another chance of 
developing the vestibular compensatory mechanism.  If the surgery is done you 
have to put the patient on vestibular rehabilitation exercises as early  as possible 
so that the compensation Is expedited and enhanced.  Suppose you have done a 
vestibular neurectomy or ablation of the vestibular labyrinth of the right side today   
-- in the evening, when you go to see the patient, he tells you that he is getting 
giddiness which has increased after your performing the surgery.  That means 
you surgery has been successful because if you have been able to successfully 
ablate (i.e destroy) the vestibular labyrinth  of one side the disparity of electrical 
discharge between the two side will increase and this will increase the 
vertiginous sensation as has already been discussed. .  This patient will have to 
be put on rehabilitation exercises and given a second chance for the 
compensation to develop.  But if the patient says that he is totally alright and he 
is not getting giddiness, then you have not cut the vestibular nerve but must have 
severed something else. Surgery is not a guaranteed cure for vertigo. The 
relief is expected only if the vestibular compensation takes place. If the patient 
has other problems like CNS disease, the compensation will not take place 
adequately and the symptoms will persist. Hence surgery should best be avoided 
until all options have run out. However in certain cases like acoustic neuroma or 
in very stubborn cases of BPPV, surgery is the only treatment.  


