The diagnosis of vertigo is usually made time basis of the history.

I- History:
A dizzy patient may fall into one of these four categories:

A) Vertigo : Definite rotational sensation vertigo may or may nor be associated

With hearing impairment, mainly of cochlear origin:

a) Vertigo with cochlear symptoms:

· Meniere’s disease 

· Acoustic neuroma

· Labryinthitis

· Trauma

b) Vertigo with no cochlear symptoms:

· Vestibular neuronitis

· B.P.P.V

· Vertebrobasilar insufficiency

· Migraine, epilepsy, cervical vertigo

· Labyrinthitis, trauma

B) Faintness or impending loss of consciousness

Indicates haemodynamic factors causing brain ischemia
e.g.: carotid sensitivity, orthostatic hypotension…..

C) Disequilibrium or sense of imbalance

Usually during ambulation as on an incline or rapid turning and suggests cerebellar in coordination, muscle weakness or peripheral sensory impairment.

D) Light headness or ill defined sense of dizziness:

Frequently neurotic complaint and may be precipitated or aggravated by emotional stress and can be reproduced with hyperventilation.

II-Clinical Examination:

Every patient complaining of vertigo would have a detailed neurological examination. Clearly, this is not possible in the average busy otolaryngological outpatient department. However it is usually possible, within a few minutes, to determine those patients who require a detailed neurological examination.


Following a routine ear, nose and throat examination it is usually possible to make a rapid assessment of cranial nerves III to XII, of cerebellar function and the ability to perform balance tests.


However, every patient with vertigo should be examined for nystagmus. During this examination cranial nerves III, IV and VI will be automatically checked. If there is direction changing or vertical nystagmus, a neurological lesion is usually present and a detailed neurological examination is required.

1-E.N.T. examination and fistula test

2-Ophthalmological examination:

Cogan’s syndrome: Non $ interstitial keratitis and sensorineural deafness

Vogt koyanagi syndrome: Sensorineural deafness, bilateral uveitis, whitening of eye lashes, patchy alopecia of the vertex and vitiligo of the neck, face and shoulders

Fundus: 
Usher’s syndrome: Retinitis pigmentosa, sensorineural deafness

D.S: Pallor of optic disc

Hypertension and diabetic retinopathy

Increased intracranial tension

3- Full neurological examination and cranial nerves examination

4-Tests for equilibrium and gait:

Romberg’s and unterberger’s test: Patient with paralytic vestibular disorders fall or sway towards the side of the lesion.

The patients maintain his posture with his eyes open.

If the closes his eyes he sways from side to side. Patients with central disorders often sway in different directions on repeated testing. Falling straight backwards like a wooden soldier is almost pathognomonic of hysteria.
Gait test: Same interpretation

Cervical posture test

Head shaking test

Past pointing test of Baraney : With his eyes closed a normal person can correctly place his index finger on a spot marked or a board in front of him if he has been seen it before. After rotation the person can hit the mark accurately if he uses his eyes. But with the eyes closed the finger deviates to one or the other side of the mark.

III)-Hematological Examination:
· HB% , blood film

· Serum cholesterol

· Serology for $

· T4 and T.S.H.

Occasionally a chronic lymphatic leukaemia presents as recurring vertigo

IV-Radiological Examination
· Temporal bone : acoustic tumor, cholesteatoma middle ear tumors
· Paranasal sinuses: A focus of infection may be causative of vertigo

· Neck : Cervical spondylosis

· Chest: Metastasis from pulmonary T.B.

· Angiography : Cause for vertebro basilar insufficiency

V-Psychological examination:
VI-Auditory tests

VII-Test for Nystagmus

Definition of nystagmus

Involuntary deviation of the eyes away from the direction of the gaze followed by return of the eyes to their original position

Postural control of the eyes

1. Retinal impulses : depending on visual acuity

2. Normal power: of extra occular muscles (E O M).

3. Labyrinthine impulses : Acting through the vestibular system to act on EOM

4. Proprioceptive impulses : Arising from muscles of the neck
The vestibular test battery should include:

I. Observe for spontaneous nystagmus

Definition: That which is present when the patient is sitting with his eyes closed, or open & fixed in the middle line.
Components

Nystagmus can be differentiated into 2 components, slow components and a  rapid component against it (in case of vestibular-nystagmus).

Classification of causes

  (I) Optokinetic nystagmus

Or physiological nystagmus: occurs in a patient gazing out of the window of a fast moving train (railway nystagmus): composed of a slow phase and a rapid phase. The slow phase is the following movement while the rapid phase is the refixation movement which occurs when the image leaves the fovea consequently the eyes are at once reoriented so that it falls upon them again.

N.B.: The quick phase is towards the center or rest point

(II) Pathological or spontaneous nystagmus:
A- Ocular nystagmus:
1. Due to blindness

2. Due to defective central vision

3. Spasmus mutans: Nystagmus associated with head nodding movement. It appears at the age of 6m and persists for one year

D.D.: Congenital nystagmus: from birth ---- throughout life

4. Miner’s nystagmus : rotatory; fixation difficulties in dim illumination may be the cause, where the visual acuity is greatest 10-15 degrees outside the fovea centralis

Ocular nystagmus is usually coarse; the two phases are of the same speed and amplitude

B-Labyrinthine nystagmus

Labyrinthine nystagmus, which is phasic, has four main characteristics. First, it is usually associated with a sensation of vertigo. Second, the nystagmus is always unidirectional. Third, it is more marked when looking in the direction of the fast phase. Fourth, it is enhanced by removal of fixation by eye closure. Frenzel’s glasses or darkness. Following a labyrinthine destructive lesion, the nystagmus decreases with time and clinically has usually disappeared entirely within 4 weeks. However, even then it may still be detected by removal of visual fixation.


It is also called vestibular nystagmus; it may be caused by diseases involving the internal ear where the S.S. canals, the VIII N. or its connections are involved. Destruction of the labyrinth causes rhythmic nystagmus towards the opposite side. Destructive vestibular lesion --- nystagmus (slow component to the sound side). The vestibular nuclei may be affected by encephalitis multiple sclerosis, or poliomyelitis.

· Components: Slow and rapid components. The quick component being a rapid attempt to maintain a desired posture of the eyes. 

· Slow component : Vestibulo mesencephalic tract and MLB

· Quick component : Cortical (18-19) – area 8 ---  MLB ---V, IV, VI

The two components being in opposite directions, nystagmus is named after the direction of the quick phase.The quick phase is always directed towards the periphery i.e. away from the central resting position of the eyes

Degrees:

At 1st the eyes should be observed when looking straight then to the Rt. Then to the Lt. According to its severity we classify it into.

1. First degree nystagmus :

The nystagmus is present only if the eyes are directed away from the rest point i.e. peripherally in any direction (towards quick component)

2. Second degree nystagmus :

Nystagmus on gazing ahead

3. Third degree nystagmus

Rare, it’s so violent 2nd degree nystagmus to one side that direction of the eyes to the opposite side is insufficient to stop it; and there continuous a nystagmus whose quick component is now directed towards the midline. Nystagmus when the gaze is in the direction of the slow component.

The logical nature of this is easy to understand when one considers a specific example. A major lesion resulting in reduced function in the right vestibular nuclei will cause grossly reduced tone in the left lateral and right medial recti muscles. Consequently, the opposing recti muscles moving the eyes to the right, will be comparison, be so hyperactive that there is further drift of the eyes to the right, even when already looking to the right side. As the disproportion between the two groups of vestibular nuclei diminishes as a result of central nervous system compensation, the nystagmus will slowly reduce to second degree, then first degree, and finally nystagmus only when fixation is removed.

Direction


Depends upon the canal stimulated. It’s horizontal on stimulation of the horizontal canals, vertical or stimulation of the anterior vertical canal and rotatory on stimulation of the post vertical canal.

N.B.: Initial nystagmus helps the person the fix objects in the field of vision, post rotatory nystagmus has no importance.

Mechanism of vestibular nystagmus


In the normal subject, the tone of the extra ocular muscles is to some extent controlled by the vestibular nuclei. The vestibular nuclei drive the eyes to the opposite side. Hence, the vestibular nuclei on the right side influence the left lateral and the right medial recti muscles, moving the eyes to the left side. Normal ocular posture is maintained by a correct balance between the vestibular nuclei on the two sides.


A paralytic lesion involving the right labyrinth, and hence the right vestibular nuclei, will result in slow deviation of the eyes to the right side with the quick correcting movement being to the left side resulting in so-called left beating nystagmus.

C-Neurologic nystagmus

1. Cerebellar nystagmus : Friedreich’s ataxia

2. Brain stem nystagmus : Always vertical

3. Cervical nystagmus : Syringo-myelia, syringobulbia and Arnold-Chiri malformation

Central nervous system lesions


Most neurological lesions causing nystagmus produce a bi-directional (direction changing) form. Labyrinthine lesions never do this. Similarly, it has been said that labyrinthine lesions never produce a vertical nystagmus which is there fore always indicative of a central lesion. This is not quite true as excitation of the posterior canal crista, as in cupulolithiasis. (Benign paroxysmal positional vertigo) may cause an upbeat nystagmus and transection of the posterior ampulary nerve may cause a downbeat nystagmus.

D-Positional nystagmus

Table 18-2 comparison of the positional nystagmus of benign paroxysmal positional vertigo (BPPV) with that of certain lesions of the central nervous system (CNS).

	
	BPPV
	CPPV

	Spontaneous nystagmus
	-ve
	+ve more than 4 weeks

	Vertigo
	Present
	Often absent

	Latent period
	+ve
	-ve

	Fatigability
	+ve
	-ve

	Direction changing
	-ve
	+ve

	Fast component
	Towards undermost ear
	Towards upper most ear


BPPV appears only when the head is in a certain position. In many case it appears after a latent period passes off after 20-30 sec. And does not appear again even if the same position is adopted for 30 min or so afterwards


Many drugs including alcohol, barbiturates, tranquilizers and anticonvulsants, are potential causes of nystagmus. It is likely that in most instances, the effects of the drug are on the central nervous system. Indeed, it has been suggested that drugs are the most common cause of vertical nystagmus. However, the positional nystagmus which is associated with alcohol may well be peripheral in its action. Positional alcoholic nystagmus has two phases, in opposite directions. The first phase occurs shortly after the ingestion of alcohol and passes off after a few hours. The second phase occurs about 8 hours alter. 

(iii) Voluntary nystagmus: rare
(iv)  Induced nystagmus

Causes of induced nystagmus


Nystagmus may be induced by clinical testing or by certain investigations. The most common clinical test inducing nystagmus is the positional test. In the fistula test, nystagmus is induced by altering the pressure in the external auditory meatus, producing both nystagmus and a sensation of dizziness.


Tollio phenomenon is a variant of this cause of nystagmus and is induced by acoustic stimuli of high intensity.

1. Visual stimulus : gazing a series of objects moving from the side to the other

2. Stimulation of vestibular end organ: caloric, rotatory or galvanic stimulation.

· Direction of nystagmus

Nystagmus may be;

1. Jerky: With slow and rapid component

2. Pendular: The 2 components are equal

Any type can be horizontal, vertical or rotatory.

N.B.: Any spontaneous nystagmus which persists for more than three weeks and is not accompanied by continuous sensation of vertigo or dizziness is due to either an involvement of the central connections of the vestibular system usually in the brain stem or to purely ocular cause.

Recording of nystagmus:

      1. Direct observation: allows for errors

2. Frenzel’s glasses: 20 diopters illuminated lenses worn by the patient

Advantage: Allow better observation, & inhibits patients fixation to some extent

3. Photo electronystagmography: Based on difference in light deflection from the white sclera to the dark, it is detected by photoelectric cells.
4. Electronystagmography: depends on difference in polarity between cornea (electro+ve) and retina (electro –ve). Skin electrodes placed at the outer canthi will record changes in electrical potentials induced by eye movements; this could be detected graphically. When the eyes deviate to the right, this will cause upward pen deflection and vice versa.

Abnormal forms of nystagmus

a) Dissociated nystagmus

Due to a lesion affecting the M.L.B. between III and VI, usually due to D.S. nystagmus is more pronounced or entirely confined to the abducting eye.

b) Vertical nystagmus

Up beating – high placed

Down beating – caudal: brain stem or cervical region

c) Rotatory : either post canal lesion or lesions of the vestibular nuclei in the floor of the fourth ventricle

d) Bi directional nystagmus

Due to large tumors compressing the brain stem at the level of the vestibular nuclei. First it causes 1st degree nystagmus to one side and then the patient will develop a coarse nystagmus to the opposite side in addition

e) Rebound nystagmus

In chronic cerebellar disorders. Initially there is no nystagmus on straight ahead gaze. On lateral gaze deviation a fatiguing nystagmus occurs. When this has faded, the eyes are brought swiftly back to the midline and now a fatiguing nystagmus in the opposite direction is seen.

f) Nystagmus retractorius

Due to a tumor in the region of the pineal stalk. There are irregular jerks of the eyes backwards into the orbit

g)   Convergent nystagmus


Due to lesion involving the superior colliculi. Both eyes perform rapid converging movements.

g) See-saw nystagmus

One pupil appears to rise while the other appears to fall. Usually due to tumors in the region of optic chiasma (pituitary tumors).

*Effect of visual fixation


Induced and spontaneous nystagmus are not affected in normal subjects if visual fixation is removed by eye closure or darkness, but in lesion of the vestibular system it differs according to the level of the lesion

	Lesion
	Darkness
	Eye closure

	Labyrinthine (peripheral to vestibular nuclei V.N.)
	Nystagmus enhanced if present or made manifest if not
	

	At or about the level of the V.N.
	Nystagmus enhanced in amplitude but decrease slow component velocity
	Nystagmus abolished

	Above the level of the V.N.
	Nystagmus abolished
	

	Posterior temporal lobe or subcortical level
	Nystagmus abolished or even reversed in direction
	Nystagmus abolished


II. Positional testing


The patient is seated in 7 positions with the eyes closed (record for 60-90 sec. In each position). These are:

a) Sitting with the head tilted forwards 30x (lat canal --- horizontal)

b) Supine with the head tilted forwards 30x (lat canal --- vertical)

c) Head right : Patient supine and turns the head to the right

d) Head left : Patient supine and turns the head of the left

e) Right lateral: The patient turns the body to lie on the right side

f)    Left lateral: the patient turns the body to lie on the left side

g) Head hanging: The patient is slided upon the table to a point where the shoulders are at its edge and the head is hanged (30 xs below the horizon).

Hallpike test

Eyes closed. The patient is moved rapidly from the sitting position to a point where the head is lower than the body and turned to the right (keep for 20 sec.) rest for 2 min and then turned to the left

Interpretation

Nystagmus of intensity greater than 75-90 xs or a single beat of 14 xs is pathological

III. Occulomotor Testing

A) Gaze test

Patient sitting and fixate at a point in the midline, points 20x – 30x to the right and to the left of the midline, above and below the midline

Interpretation


Nystagmus recorded at any fixation point is abnormal. Gaze nystagmus indicates brain stem or cerebellar diseases (if not accompanied by spontaneous nystagmus)

B) Optokinetic test

When the drum is held vertically --- horizontal nystagmus: and V.V.

Interpretation


The results are read in terms of symmetry. Central pathology is indicated by asymmetry (between right and left and up and down nystagmus)


OPK asymmetry + gaze nystagmus – brain stem or cerebellar lesion isolated OPK asymmetry --- cerebral hemisphere lesion (rapid component --- side of the lesion)

C) Eye tracking

 Patient follows a dot on a metronome (in front of the patient’s eye)

Interpretation

 Type I: Smooth regular tracking

 Type II; Reasonably accurate tracking with saccadic overlay pattern

 Type III: Irregular tracking

 Type IV: Inability to track

     Central III & IV. Peripheral I, II & III

IV.   Bithermal caloric test


In this method we depend upon a law which states that: the eyes are always drawn in the direction of the flow of the endolymph


This means that syringing the ear with water below body temperature (cold caloric), will cause nystagmus to the opposite side and syringing the ear with water above body temperature (hot caloric) will cause a nystagmus to the same side.


A purely qualitative test: Syringe the ear (each with 5 minutes interval) with water at 20xC for 1 min. (ordinary cold tap water). If this does not cause nystagmus then it is certain that there is no function in that part of the vestibular apparatus subjects to thermal stimulus.

The advantage of the test is to test each ear separately

The Hallpike Caloric test


In this method we wash the external ear with hot or cold water. This will initiate convection current in the endolymph that deflects the crista resulting in their stimulation. This method can stimulate one canal in one ear.


Any canal to be stimulated should be put in a vertical position. To put the horizontal canals in a vertical position, tilt the head backwards 60x C.

The lateral canal is relatively superficial compared with the posterior and superior and is separated from the tympanic membrane by only few mm. If the head is flexed forwards 30x the lateral canal will be in the vertical plane with the ampulae uppermost.

Procedure

1. The patient lies in the supine position with the head raised forwards by 30 xs C. Water from a douche can fixed about 2 feet above the patients head is allowed to flow the ear for exactly 40 sec. (250 – 500 ml).

2. Each ear is douched in turn with water at 30 degrees C and then at 44degrees C

3. During the test the patient is asked to fix his eyes straight a head & slightly above him. The nystagmus observed is therefore of the 2nd degree

4. Notice the duration of nystagmus that results from stimulation of the semicircular canals

5. Normally: with cold stimulus 1 ½ - 2 ½ minutes average 1 min, with hot stimulus the average is shorter by 20 sec.

Interpretation

A) (Calorigraph)

The continuous lines represent 3 min. divided in 20 sec. Intervals.

(i) Normal

1- L30


Nystagmus --- Rt.

2- R30


Nystagmus --- Lt.

3- L44


Nystagmus --- Lt.

4- R44


Nystagmus --- Rt.

(ii) Canal paresis

One side reduction of sensitivity. The paresis may be of any degree up to complete unilateral absence of the response.

L30

R30




Lt. Canal paresis

L44

R44

(iii)  Directional preponderance:

May be caused by lesions in various parts of the vestibular system from the cerebral hemispheres to the labyrinth. Lesions of the post part of the temporal lobe – directional preponderance to the side of the lesion

L30

R30



Left directional preponderance

L44

R44

B) Maximum Speed of Slow Component

The most widely used measure is the maximum speed of the slow component (vestibular phase of nystagmus)


It measures the eye speed of rotation in degrees/sec. It requires:
1. Amplitude: (in mm) from the base line of a single nystagmus beat to its peak (B-C0

2. Duration: (in mm) from the start of the slow phase to the start of the fast phase (A-B)

3. Calibration value by averaging the heights of several selected calibration pen excursions that reflect an eye movement of 20 degrees i.e. No of degree of eye rotation that equals 1 mm. E.g. average amplitude of calibration tracings = calibration value 20/18 = 1.11/mm

      It converts mm to degrees

4. Paper speed : indicated on recorder mm/sec

Maximum speed of slow component = 
Total amplitude x calibration value x paper speed

                         Total duration


If the pen movement is adjusted to be 10 mm every 10 degrees eye movement and paper speed is 10 mm/sec, the M.S.S.C. can be measured on the graph by drawing a line on the slow component and completing a triangle with a right angle the base of which is 10 mm. The length of the vertical limn = M.S. of S.C.

Interpretation

1. Bilateral weakness: total response (1+2+3+4) less than 30/sec.

2. Unilateral weakness: (1+3) – (2+4) x 100

           1 +2 +3 +4

Is 20% difference between right and left ears
Unilateral weakness without additional findings --- peripheral

3. Directional preponderance: (1 + 4) – (2 + 3) x 100

         1 + 2 + 3 + 4

Is 20% difference between right and left beating nystagmus

In 2 when right labyrinth is weaker -- +ve value

When left labyrinth is weaker -- -ve value

In 3 D.P. --- Rt. -- +ve value

        D.P. – Lt.  ----ve value

Cold Air Caloric Test


The above method is unsuitable in the presence of large perforation of the tympanic membrane or a fenestration operation. A simple qualitative test may be used: A jet of air from a compressed air cylinder is blown in to the ear through a spirally wound copper tube (Dundas-Grant’s tube). The spiral is cooled with an ethyl chloride spray during the test which is continued until. Nystagmus appears. If none is seen within 30-60 sec, the labyrinth is inactive. Also compare both sides.

Fixation suppression


During at least, two of the caloric responses. The patient is asked to open his eyes and fixate at a point in the ceiling. Failure of fixation suppression indicates central pathology

Rotational Tests


Let the person sit on a rotating chair, and then rotate him at a rate of 20-30 rotations/min.


This method stimulates 2 canals present in two ears. Any canal to be stimulated should be placed in a horizontal plane e.g. to put the horizontal canal deadly horizontal bend the head forwards 30 degrees.

Galvanic Tests


Here we use galvanic current for stimulation of the S.C.C. the intensity of the current used lies between 3-5 milli Amp. One electrode is placed on the back of the neck (indifferent electrode) while the other electrode (exploring electrode) is placed or the mastoid process of the skull behind the ear.

This method can stimulate all canals on one ear.

There is no special position for the canals needed before starting stimulation.
