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The evaluation of the dizzy patient, one of the most common complaints for which medical attention is sought, is often both challenging and frustrating for the clinician. Matthews, [22] exhibiting classic British understatement, remarked, "There can be few physicians so dedicated to their art that they do not experience a slight decline in spirits on learning that their patient's complaint is of giddiness [dizziness]. This frequently means that, after exhaustive inquiry, it will still not be entirely clear what it is that the patient feels wrong, and even less so why he feels it."

Dizziness accounts for 1% of visits to US office-based physicians. [37] Of patients older than 60 years, 20% have experienced dizziness severe enough to affect their daily activities. [36] Among dizzy patients who seek help, almost 70% initially are seen by general internists or by family practitioners, whereas only 4% are referred to specialists. [37] Dizziness is difficult to assess because it is a subjective complaint that cannot be measured. Yet the underlying cause of this common symptom can range from psychogenic factors to life-threatening central nervous system disease.

This article gives an overview of the historical and physical findings that help guide diagnosis of the underlying cause of the symptom of dizziness. The common causes of dizziness are reviewed as well as what tests are useful in a diagnosis. Then the medical and surgical treatment options for the symptom of dizziness are reviewed.

MECHANISM OF BALANCE

Visual, proprioceptive, and vestibular receptors provide the main source of information about the position of the head and body in space. Each receptor transduces a particular form of physical energy into neural information. Vestibular receptor neurons consist of ciliated hair cells located within the paired anterior, posterior, and horizontal semicircular canals; the utricle; and the saccule. These cells respond to motion by increasing or decreasing their firing rate, depending on the direction of ciliary displacement. Impulses from these organs are transmitted by the eighth cranial nerve fibers, which course through the internal auditory canal, emerge in the cerebellopontine angle, and synapse in ipsilateral and contralateral vestibular nuclei. 

Visual receptors provide necessary information to provide a stable retinal image during head movement. Somatosensory receptors provide information concerning gravity, position, and motion of muscles and joints. Under normal circumstances, the information from one receptor corresponds with that given from another receptor. For example, during walking, proprioreceptors in the feet tell the individual he or she is moving, the individual is able to observe the surroundings move in relationship to self, and the inner ear is able to detect the motion. The integration of this information from the various receptors occurs at the level of the vestibular nuclei and cerebellum. From this point, perception and experience of balance reflect the role of cortical integration and interpretation of signals. There is evidence that a process of sensory selection occurs at the cortical level, in which reliance on a particular type of balance information can be either increased or suppressed. [7] This cortical selection of signals may occur either voluntarily (such as the ice skater spinning in competition) or involuntarily. Dizziness results when a mismatch or imbalance occurs between or within these receptors or levels of the balance system.

TYPES OF DIZZINESS
Patients may mean any one of a wide spectrum of complaints when they use the term dizzy. For diagnostic purposes, it is important to obtain complete and accurate information regarding exactly what patients experience when they are dizzy. Although symptoms are described somewhat differently by each patient, they generally can be classified into one of the four categories of dizziness defined in the classic study of Drachman and Hart in 1972. [9] These categories are vertigo, presyncope, dysequilibrium, and lightheadedness.

Vertigo
Patients who experience an illusion of false motion between themselves and the outside world are classified as suffering from vertigo. [5] The motion may involve a perception either that the world is moving while the body remains still (objective vertigo) or that the body is moving while the world remains still (subjective vertigo). The type of vertigo the patient experiences is believed not to have specific diagnostic significance.

Vertigo, except for the mildest forms, is usually accompanied by varying degrees of nausea, vomiting, pallor, and perspiration, indicating excessive activity in the autonomic nervous system. [2] Typically, there is no loss of consciousness. When vertigo is not associated with actual movement, the cause is found in the peripheral sense organs 85% of the time and in the central nervous system only 15% of the time. [28] Peripheral disorders refer to problems occurring in the end organ (semicircular canal or utricle) or in the peripheral nerve. 

Presyncope
Presyncope involves the patient's perception that he or she is about to faint. [24] Associated signs and symptoms include a buzzing sensation in the head, rubbery legs, constriction of the visual field, pallor, diaphoresis, and nausea. Although there is no qualitative difference between syncope and presyncope with respect to the differential diagnosis, the latter differs from the former in that there is no actual loss of consciousness. [32] Commonly, patients who experience near-syncope refer to their symptoms as dizziness, but careful questioning can distinguish this from vertigo. Presyncope usually occurs as acute attacks but occasionally occurs in chronic episodes. [4] The severity of the patient's symptoms depends on the magnitude of the blood flow reduction experienced by the brain.

Dysequilibrium
Dysequilibrium involves the sensation of losing one's balance without a feeling of illusionary movement or an impending loss of consciousness. [24] Typically, patients do not report problems when sitting or lying down but notice unsteadiness standing, or especially during walking. Dysequilibrium usually occurs because of a disruption in the integration between sensory inputs and motor output.

Aging is significantly associated with the onset of dysequilibrium because the ability of the nervous system to process sensory inputs and control the postural reflexes declines with advancing age. [39] Dysequilibrium-related gait disturbances in the elderly are particularly accentuated by unfamiliar surroundings, uneven ground, or dim light. Although dysequilibrium is not uncommon in the elderly, this symptom in young patients suggests neurologic disease.

Ill-Defined Lightheadedness
Lightheadedness is a vague sensation, not characterized by any of the other three categories, often imprecisely described by the patient. The key feature of lightheadedness is that the sensations are quite mild. Some patients, however, become sensitized to them because of psychological problems associated with anxiety or because of other disturbances that have previously caused acute attacks of dizziness. They may place themselves in a hypervigilant state constantly monitoring themselves for any sign of impending dizziness. This situation may cause them to exaggerate their reactions to normal changes and produce great psychological distress. [35] Care must be taken not to dismiss ill-defined lightheadedness as "all in the person's head" and therefore of little concern. This symptom not only may be associated with a significant reduction in the patient's quality of life, but also can at times be an early symptom of serious physiologic or psychological disorder. The dizziness associated with an anxiety disorder is commonly associated with hyperventilation. Most of the time, the patient does not recognize an abnormal pattern of breathing, and it may not be readily apparent to the examiner. Accompanying symptoms of hyperventilation may include shortness of breath, headache, palpitations, weakness, chest pain, and paresthesias. [21] If this diagnosis is suspected, the symptoms can be reproduced by having the patient deliberately hyperventilate. 

EVALUATION

The physician's diagnostic approach should focus on the clinical history and examination, with the goal being to identify the causes or contributing factors that are amenable to treatment. The history is the most valuable part of the assessment of a dizzy patient, whereas the physical examination adds useful information to the overall evaluation. The history and physical examination alone may provide the diagnosis for more than 80% of patients with dizziness. [20] A useful diagnostic approach is to discern whether a patient's complaints arise from a brain disorder, an inner ear disorder, both, or neither.

History
Vertigo is a strong indicator of vestibular system disorders but cannot reliably localize the origin to either the labyrinth or the central nervous system. Likewise, oscillopsia, a sensation that stationary objects are moving back and forth, denotes the loss of vestibulo-ocular reflex but may be seen either in central or peripheral vestibular disturbances.

The temporal course of the symptoms often suggests the underlying cause. Vertigo arising from an inner ear origin is often of sudden onset. A history of a more gradual onset of vertigo or dizziness is suggestive of central nervous system origin. Intermittent symptoms are typical of inner ear disease, whereas continuous symptoms make central nervous system disorders more likely. A duration of symptoms longer than 24 hours usually implies central nervous system origin, although it may be seen in viral neuronitis. As a rule of thumb, the more central the process, the longer it lasts.

In persons with episodic dizziness, the duration of the episodes is also important. For example, among the three most common causes of episodic vertigo, benign paroxysmal positional vertigo (BPPV) consists of episodes lasting less than a minute, whereas transient ischemic episodes usually last a period of several minutes to an hour, and the attacks of vertigo associated with Meniere's disease usually last a matter of hours.

The circumstances of the initial onset of vertigo also give information about the underlying cause. A history of antecedent illness, head or neck injury, unusual activity, or significant life stress may all be suggestive of the cause. Unusual activity, such as scuba diving or heavy weight bearing, may cause dizziness as a result of barotrauma.

Symptoms that are relieved when the eyes are opened and worsened when the eyes are closed suggest the ability to use visual compensation. If rapid shifts of attention or vision worsen symptoms, this suggests difficulty with integrating conflicting visual information into the overall schema of balance. This problem may be associated with either functional nonvestibular disorders or an organic but nonvestibular brain disease. An increase in dizziness with position change is characteristic of all vestibular system disorders, both central and peripheral. If the symptoms occur only in certain positions, otolithic dysfunction is suggested, as in BPPV.

Symptoms that increase with exercise could suggest cardiac or pulmonary problems, although exercise to the point of raising body temperature may also activate symptoms of a demyelinating disease. Symptoms that decrease with exercise raise the question of some psychological component. 

Associated symptoms, such as nausea, vomiting, and autonomic symptoms, are typical of peripheral vestibular disorders, although they may be seen in central vestibular disorders as well. Symptoms such as shortness of breath and palpitations imply nonvestibular dysfunctions, such as hyperventilation or cardiac problems.

It is essential to inquire whether there is any associated hearing loss, aural fullness, pressure or pain, tinnitus, recruitment (perception of sound being abnormally loud), or diplacusis (distortion of pitch). These symptoms are all cochlear and are strong indicators of peripheral rather than central disease.

Although the possibility of brain tumor or acoustic neuroma (vestibular schwannoma) is the primary fear expressed by patients being evaluated for dizziness, hearing loss and tinnitus are more likely to be presenting complaints with such a tumor. A retrocochlear loss is suggested, however, if the patient switched telephone use from the affected ear to the opposite ear early in the hearing loss.

The general medical history should be reviewed. A history of hypertension, diabetes mellitus, heart disease, endocrine disease, or other medical illnesses may be pertinent to the ultimate diagnosis of the cause of dizziness. Medications are a notorious cause of dizziness but only rarely cause vertigo. The concurrent use of tobacco and caffeine may also be an important factor in symptom production.

The family history may suggest to the clinician a variety of hereditary degenerative disorders affecting the cochlear or vestibular function. Familial forms of spinocerebellar degeneration may also be suggested.

An example of a dizziness questionnaire used at the House Ear Clinic to help obtain an accurate history is provided in the appendix.

Physical Examination
The physical examination should focus on the systems that are involved in postural control and dizziness. Because the only objective sign of vertigo is nystagmus, examination of the eyes is extremely important in evaluating the dizzy patient. The general physical examination is often unrewarding in the dizzy patient. Possible etiologic clues include pressure asymmetry; orthostatic blood pressure change; cardiac irregularities; ear, nose, and throat abnormalities; head or neck bruit; abnormal range of neck motion; congenital abnormalities; or the stigmata of other illness that may cause dizziness.

The primary utility of the general neurologic evaluation is in looking for other indications or clinical signs that imply brain stem or other central nervous system sources for the patient's complaints. Signs of abnormal central nervous system origin are most often found in examination of the cranial nerves. Mental status examination may give evidence of psychiatric or cognitive difficulties, which may affect the quality of the subjective data obtained from the patient. The Romberg has traditionally been considered a test of proprioceptive function. If this is negative, performing the sharpened Romberg may reveal subtle balance deficiencies undetectable with the ordinary Romberg test, especially in patients with acoustic tumors. A sharpened Romberg test is performed by having the patient place the heel of one foot to the toe of the other, with arms folded and eyes closed. Normal individuals should be able to stand in this position for longer than 30 seconds without significant sway.

Observation of the patient's gait during the examination may reveal signs of unsteadiness, staggering, or a broad-based stance during walking. Additionally, one may get a sense of how well the patient is able to function.

The eyes should be carefully observed, preferably in a subdued light, for the presence of nystagmus. Vestibular nystagmus typically consists of a horizontal-rotatory, jerky motion with a slow and a fast component. Nystagmus that is equally rapid in both directions is not vestibular in origin. True vestibular nystagmus should also be suppressed by fixation of the gaze, convergence of the eyes, or gazing in the direction of the slow phase. Vertical nystagmus is never seen in vestibular disorders, whereas nystagmus in which the eyes wander or oscillate is often ocular in nature and may be related to a congenital disorder.

Special Tests
Laboratory evaluation should be targeted to suspected conditions. In patients whose dizziness is difficult to diagnose or in those in whom multiple problems are suspected, basic screening tests may include thyroid function, glucose, blood urea nitrogen (BUN), calcium, liver function, and hematocrit. Dizziness associated with fluctuations in hearing should be evaluated by a fluorescent treponemal antibody absorption test to rule out a luetic origin. Dizziness with a temporal relationship to eating should also be evaluated by a 5-hour glucose tolerance test.

If a vestibular disorder is suspected, a minimal evaluation should also include auditory testing, consisting of pure-tone thresholds and speech discrimination. Eighth cranial nerve disease, such as an acoustic tumor, often gives rise to a disproportionate loss of speech discrimination in the involved ear in relation to the pure-tone audiogram. An auditory brain stem evoked response is an even more sensitive test and may indicate lesions of both the eighth nerve and certain portions of the central balance pathways.

If brain imaging is desired or indicated, magnetic resonance imaging with gadolinium infusion is preferred because its resolution in detecting brain stem lesions is higher than that of computed tomography.

The value of ambulatory echocardiography Holter monitoring in the dizzy patient is controversial. [11] [15] In one report, monitoring the patient who presented with dizziness but no other cardiac symptoms altered management decisions only 7% of the time, contrasted with 29% in patients who had other cardiac symptoms along with dizziness. [18] Doppler examination of the carotid and vertebral arteries may be useful if the clinical picture suggests a transient ischemic attack.

Vestibular system function is usually evaluated by electronystagmography. Nystagmus, driven by the vestibulo-ocular reflex, can be observed if spontaneous and recorded after caloric vestibular stimulation with warm and cold water in the ear canal. In addition, there are a number of specialized testing modalities to evaluate vestibular function further, including infrared video, platform posturography, and rotating chair.

COMMON VESTIBULAR SYNDROMES

Benign Paroxysmal Positional Vertigo

BPPV is the most common cause of vertigo. Patients with this condition develop brief episodes of vertigo with positional change, typically when turning  over in bed, getting in and out of bed, bending over, straightening up, or extending the neck to look up (the so-called top shelf vertigo). The neurologic examination is normal except for positional nystagmus. BPPV can result from head injury, viral labyrinthitis, or vascular occlusion or, more typically, can occur as an idiopathic phenomenon. The prevailing theory on the cause of BPPV is believed to be an otolith that has separated from the saccule or utricle and migrated to the posterior semicircular canal. 

Confirmation of the history by performing the Hall-Pike maneuver involves rapidly moving the patient's head from a seated position to the head-hanging position, tilted 30 degrees to the left, then repeating the maneuver with the head tilted to the right. Generally, one position provokes the vertigo most strongly, indicating that the lesion is on the side to which the head is turned. Rotatory nystagmus may be observed during the maneuver, after a 2- to 10-second latency period. The nystagmus usually changes direction when the patient sits up.

The illness is usually self-limited, with the patient recovering completely within 3 months. Refusing to move the head tends to slow the recovery. Vestibular exercises (e.g., falling or rolling several times in succession in a manner that provokes the dizziness several times a day, while safely on a bed) have been demonstrated to hasten recovery. [14] Alternatively, physician-assisted repositioning maneuvers may prove quite useful in some cases of refractory vertigo. [3] 

Vestibular Neuronitis
Vestibular neuronitis presents with sudden severe vertigo that may last several days. Although nausea and vomiting are common, there is no hearing loss or other focal neurologic signs. Residual unsteadiness may persist for several weeks after the vertigo has resolved, whereas in some, especially older patients, it may persist for months. About 50% of such patients report an upper respiratory tract illness within a few weeks before the onset of vertigo. This syndrome occasionally occurs in epidemics, may affect several members of the same family, and is most frequently seen in the spring and early summer. [23] Although these facts are highly suggestive of a viral origin, attempts to isolate an agent are usually unsuccessful. Pathologic studies reveal atrophy of one or more vestibular nerve trunks, with or without atrophy of the associated sense organs, indicating a vestibular nerve site in this syndrome. [33] The treatment is supportive, including vestibular suppressants, such as meclizine or diazepam; antiemetics; and adequate hydration for protracted vomiting. Hospitalization may be required in severe cases.

Meniere's Syndrome
Meniere's syndrome presents with a symptom constellation of aural fullness, fluctuating sensorineural hearing loss, tinnitus, and vertigo. The attack of vertigo reaches a maximal intensity within minutes of its onset then slowly subsides over the next several hours. The patient is usually left with a sense of unsteadiness and dizziness after the acute episode. In most cases, the patient is able to localize the symptom to the involved ear because of the associated hearing-related symptoms. In the early stages, the sensorineural hearing loss is in the low frequencies and is completely reversible, but in later stages a residual hearing loss remains and may involve both the middle and the high frequencies. The episodes may occur at irregular intervals for years, with periods of remission unpredictably intermixed. Eventually the syndrome reaches a burned-out phase, resulting in significant permanent hearing loss but a cessation of the vertigo. 

Meniere's syndrome is, by definition, idiopathic. Multiple causes have been suspected, including allergy, an autoimmune disorder, viral infection, and hormonal effects. [8] The pathologic correlate is an excessive accumulation of endolymph, resulting in hydrops. As the volume of the endolymph increases, the membranous labyrinth expands and ruptures, resulting in hearing loss and vertigo. [19] 

The treatment is largely aimed at preventing osmotic shifts in the endolymph. Medications, including vasodilator therapy and diuretics, are helpful for many patients. [28] Patients are empirically placed on a low-sodium diet and asked to restrict caffeine and smoking. Specific treatment of any underlying allergies with immunotherapy or dietary avoidance of offending food allergens is also recommended. In a minority of cases, medical treatment is insufficient to control the episodes of vertigo, necessitating a surgical procedure. An endolymphatic mastoid shunt may be placed in the endolymphatic sac to decompress excess endolymph, or a selective sectioning of the vestibular nerve may be performed. In cases in which vertigo is disabling and there is no longer any useful hearing, a labyrinthectomy, with destruction of the neural elements, results in an effective control of vertigo.

Other Peripheral Causes
Other end-organ causes of dizziness include infection, ototoxicity, degenerative conditions, metabolic disorders, and the effects of surgery. Acute otitis media may rarely spread to the inner ear and produce vertigo. The infection may be either serous labyrinthitis, which responds to treatment with antibiotics, or a purulent labyrinthitis in which the bacterial infection completely destroys all hearing and balance function. Chronic otitis media may cause vertigo if the bone overlying the labyrinth is invaded by cholesteatoma, forming a fistula. Meningitis may also affect the inner ear, resulting in imbalance and hearing loss. Finally, certain viruses, most typically mumps, are capable of producing both hearing loss and vertigo.

A perilymphatic fistula represents an abnormal break between the middle and inner ear and classically is said to occur after trauma. It may be caused by a direct blow, resulting in tympanic membrane damage, ossicular disruption, and stapes displacement. It may also occur indirectly by straining, coughing, sneezing, or subjecting the ear to unusual stresses, such as scuba diving. The fistula most often occurs at the round or oval window. [10] The diagnosis may be suspected both by the history and by the reproduction of symptoms, with or without nystagmus, by the application of positive air pressure during pneumo-otoscopy. The treatment is conservative with bed rest and head elevation in an attempt to seal the fistula. Surgical patching may be necessary in refractory cases.

Central Causes of Vertigo
Vertigo can result from disease of the brain stem and cerebellum rather than peripheral disorders. Usually the symptom of vertigo is not the dominant manifestation in these cases. [1] The circulation to the vestibular nuclei is derived from the vertebrobasilar system. When brain stem ischemia is the cause of vertigo, it is usually associated with other brain stem signs, such as diplopia, ataxia, dysarthria, or facial weakness. This diagnosis is often made in the assessment of elderly people with isolated episodes of vertigo and should be reconsidered unless other associated signs develop. 

Infarction of the lateral medulla, or Wallenberg's syndrome, occurs with occlusion of the vertebral or posteroinferior cerebellar artery. The characteristic clinical picture includes vertigo, ataxia, dysphasia, diplopia, Horner's syndrome, ipsilateral facial numbness, and contralateral decreased pain and temperature sense.

Multiple sclerosis can present with vertigo up to 10% of the time, and up to one third of patients who have multiple sclerosis experience vertigo sometime during the course of the disease. [39] The neurologic examination may reveal other brain stem signs, such as internuclear ophthalmoplegia, as well as signs of diffused central nervous system involvement. More typically, patients in the appropriate age range present with nonspecific dizziness. Abnormalities on auditory brain stem evoked response and electronystagmography may suggest the possibility, which can be confirmed with a magnetic resonance imaging scan or a lumbar puncture.

The most prominent symptoms of tumors in the brain stem are hearing loss and tinnitus, rather than vertigo. Acoustic neuromas are benign schwannomas of the vestibular nerve sheath and are the most common cerebellopontine angle tumor. The vertigo associated with acoustic neuromas is usually mild or may even be absent: The slow growth rate of the tumor allows for central compensation. An acute attack of vertigo may be precipitated by a sudden swelling or hemorrhage of the tumor with brain stem compression. Other than eighth nerve dysfunction, the earliest neurologic sign in these patients is the loss of the corneal reflex. [34] The diagnostic test of choice when the history or audiometric or other findings suggest this diagnosis would be a magnetic resonance imaging scan with gadolinium enhancement. The treatment is surgical removal of the tumor.

Subclavian steal resulting from atherosclerosis in the proximal subclavian artery can induce a syndrome with vertigo as the blood flow is diverted from the vertebral artery during periods of arm exercise. The suspicion of subclavian steal is heightened by the finding of a discrepancy in blood pressure between the two arms and a bruit over the subclavian artery. Less common causes of vertigo can include basilar artery migraine, associated with a throbbing occipital headache, and temporal lobe seizures.

An uncommon form of disabling positional vertigo has been described by Jannetta et al [17] secondary to vascular compression on the eighth nerve near its entry into the brain stem. This symptom typically does not improve with time or with vestibular suppressive medication but may be relieved by microvascular decompression of the nerve root.

Cervical Dizziness
A cervical origin for dizziness should be suspected when symptoms are brought on by neck positioning (as opposed to head motion, which is suggestive of BPPV) or when a patient has continuous dizziness and severe neck problems, such as dowager's hump. Cervical dizziness may also be suspected when prominent muscle spasms are observed on examination of the neck. Avoidance of the activity that provokes the dizziness, for example, by wearing a soft cervical collar, is the best treatment for cervical dizziness.

Elderly patients with an osteoarthritic spur may develop cervical dizziness secondary to a temporary disruption of blood flow to one of the vertebral arteries. This disruption typically happens when turning the head or looking up, causing the spur to pinch the nearby vertebral artery. Proprioceptive cervical dizziness may result when facet joints of the neck are overstimulated, causing a sensation of lightheadedness or vertigo. In older persons, a flare up of facet joint osteoarthritis is the most common cause of proprioceptive central dizziness. [38] Even in young people, acute muscle spasm in the neck, such as seen with whiplash, is often accompanied by dizziness because the muscle tension disturbs the normal configuration of the facet joints. 

Multiple Neurosensory Impairments
To have normal balance, the visual, proprioceptive, vestibular, cerebellar, and neuromuscular systems must all work in an integrated fashion. In most diseases that cause dizziness, one of these systems is disturbed to an extent that the others are unable to compensate. [36] In presbystasis, or dysequilibrium of aging, separate lesions in more than one system can contribute to an overall picture including dizziness. Classically, multiple neurosensory impairments present as a sense of dysequilibrium that is worse when the patient is trying to stand or walk. Common contributors to multiple neurosensory impairments include unilateral or bilateral vestibular hypofunction, visual impairment (e.g., cataracts), cervical spine disease, mild peripheral neuropathy, physical deconditioning with poor posture control, and medications.

The treatment is aimed at identifying and correcting the areas that are amenable to treatment. Correction of vision is important because vision may be able to compensate significantly for other deficits. In addition to surgical or refractive correction, patients should be encouraged to ensure adequate lighting at night to improve their overall balance. Physical therapy may improve muscular strength and coordination. The use of medication should be optimized to treat disease states (e.g., arthritis) and to allow discontinuation of nonessential medications. Stopping rather than starting medications is generally the best approach with such patients.

An adjunct to treatment of the elderly patient should be assurance that the home is made as safe as possible. Patients should be encouraged to learn strategies that improve independence. They should be counseled that prolonged immobility is not only unsafe, but also may worsen dizziness in the long run. Experimental therapies with minimal danger, such as the use of a rocking chair or chewing ginger root, may be worth trying. [13] [31] 

OTHER TREATMENT

Medications Used to Suppress Symptoms
If the cause of the patient's dizziness cannot be found or treated, medications may be used to suppress the symptoms. These medications fall into several categories: antihistamines, anticholinergics, diuretics, and antianxiety agents.

The most characteristic of these medications are weak antihistamines, such as meclizine. Meclizine has been shown to reduce symptoms for both patients with central and patients with peripheral causes of vertigo. A more effective drug in the antihistamine class is the phenothiazines. Drugs in this class are effective vestibular suppressants and may help suppress nausea. They cause a variety of side effects, the most significant of which is a dystonic reaction seen especially in the very young and the elderly. The mode of action of antihistamines, including meclizine and promethazine, is not clear but is believed to be due to central actions. [27] 

Anticholinergic agents, such as scopolamine and atropine, decrease the spontaneous firing of the vestibular nuclei, thereby decreasing the response to vestibular stimulation. Scopolamine is the most effective agent for the treatment of motion sickness. [40] When prescribed in a transcutaneous patch, it is often tolerated with a minimum of side effects. Potential side effects include drowsiness, xerostomia, mydriasis, and accommodative dysfunction. [30] 

Benzodiazepines inhibit resting activity of the vestibular nuclei and may diminish activity in the reticular-activating system. [27] The use of these medications is controversial because the primary response to abnormal vestibular input is to adapt with central nervous system compensation. The tranquilizing effect diminishes vestibular imbalance, and it has been suggested that it may result in less effective central compensation. [41] 

Aminoglycoside antibiotics may also be used to ablate vestibular function. Streptomycin has been given intramuscularly to destroy vestibular function without producing hearing loss. [12] More recently, streptomycin and gentamicin have been used topically into or on the round window for this purpose.

Surgical Treatment of Vertigo
Surgery for vertigo consists of both destructive and conservative operations.

Conservative Surgery 

These procedures consist of an attempt either to modify the function of the inner ear or to destroy the vestibular function of the ear selectively without affecting hearing. Typical examples of the former are operations on the endolymphatic sac, including decompression and insertion of a variety of shunts and drainage tubes. [16] [29] These procedures increase the drainage capacity of the endolymphatic sac or improve its resorptive capability, with only a minimal risk of producing a sensorineural hearing loss. Shunt surgery is effective in controlling or eliminating vertigo in approximately 75% of cases. Selective section of the vestibular division of the eighth nerve is the definitive treatment for a variety of types of peripheral vertigo. Vertigo is successfully eliminated in more than 90% of cases, with a low incidence (<10%) of significant hearing loss. [25] 

Mention was made that certain cases of vertigo have been found to be caused by an abnormal vascular loop in the area of the insertion of the eighth nerve into the brain stem. These loops are removed surgically or are treated by the placement of a Dacron sponge between the nerve and the loop to eliminate the compressive symptoms. [17] 

Destructive Surgery 

The ultimate surgical treatment of vertigo of peripheral origin is to destroy the involved end organ. The operation, known as a labyrinthectomy, may be performed through the external auditory canal; by ablating the contents of the vestibule; or by way of the mastoid, by drilling out the semicircular canals and vestibule.

Labyrinthectomy offers an extremely high cure rate for vertigo of peripheral origin, but the cost is obviously the destruction of all hearing in the involved ear. It is typically used only in vertigo caused by a condition other than Meniere's disease, which is clearly believed to be unilateral and is associated with hearing that is already nonserviceable. Although it may be used in some cases of Meniere's disease, this is done with caution because of the concern of the not infrequent ultimate occurrence of Meniere's disease as a bilateral phenomenon. 

Rehabilitation
Similar to almost all chronic medical conditions, rehabilitation plays an important role in the treatment of dizziness. The natural tendency of the patient with dizziness is to avoid head motion and other types of motion for fear of exacerbating symptoms. In certain conditions, such as BPPV, a lack of head mobility may actually prolong the duration of symptoms. In other cases, forced inactivity may lead to physical deconditioning with resulting muscle weakness and orthostatic changes.

Habituation exercises are those that deliberately repeat the head maneuvers that elicit the symptoms of vertigo. [6] [26] These have been specifically reported to lessen the duration and severity of the vertigo associated with BPPV. The author has found them to be a useful adjunct in the treatment of many types of dizziness, including Meniere's disease and presbystasis and in the rehabilitative phase of vestibular neuronitis.

A series of more formal rehabilitative exercises can be designed by a team consisting of an otologist, a physiatrist, and a physical therapist. The objective improvement with this type of treatment is often measured by dynamic posturography and has been reported to be encouraging in the treatment of elderly patients and other patients disabled by chronic dysequilibrium of various causes.

CONCLUSION

Dizziness is a complex and frustrating symptom of potentially numerous causes. The history and physical examination can elicit which category best characterizes the dizziness: vertigo, presyncope, dysequilibrium, or lightheadedness. Once this has been determined, appropriate treatment can be instituted, producing gratifying results for patient and clinician.
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APPENDIX

Dizziness Questionnaire * 
Name Date 

TABLE 1 -- When you are dizzy, do you experience any of the following sensations? Please read the entire list first. Then circle yes or no to describe your feelings most accurately.

PRIVATE
 Yes
No
1. Lightheadedness or swimming sensation in the head.

Yes
No
2. Blacking out or loss of consciousness.

Yes
No
3. Tendency to fall: To the right?

Yes
No
To the left?

Yes
No
Forward?

Yes
No
Backward?

Yes
No
4. Objects spinning or turning around you.

Yes
No
5. Sensation that you are turning or spinning inside, with outside objects remaining stationary.

Yes
No
6. Sensation of the environment moving up and down while you walk.

Yes
No
7. Loss of balance when walking:Veering to the right?

Yes
No
Veering to the left?

Yes
No
8. Headache.

Yes
No
9. Nausea or vomiting.

Yes
No
10. Pressure in the head.

Yes
No
11. Palpitations, perspiration, shortness of breath, or a feeling of panic.

TABLE 2 -- Please circle yes or no and fill in the blank spaces. Answer all questions.
PRIVATE
 



1. My dizziness is:

Yes
No
Constant?

Yes
No
In attacks?





2. When did dizziness first occur? 





3. If in attacks: How often? 





How long do they last? 





When was last attack? 

Yes
No
Do you have any warning that the attack is about to start?

Yes
No
Do they occur at any particular time of day or night?

Yes
No
Are you completely free of dizziness between attacks?

Yes
No
4. Does change of position make you dizzy?

Yes
No
5. Do you have trouble walking in the dark?

Yes
No
6. When you are dizzy, must you support yourself when standing?

Yes
No
7. Do you know of any possible cause of your dizziness? 
What? 





8. Do you know of anything that will:

Yes
No
Stop your dizziness or make it better? 

Yes
No
Make your dizziness worse? 

Yes
No
Precipitate an attack(Fatigue? Exertion? Hunger?
Menstrual Period? Stress?
Emotional? Upset?)

Yes
No
9. Were you exposed to any irritating fumes, paints, etc., at the onset of dizziness?





10. If you are allergic to any medications, please list: 

Yes
No
11. If you ever injured your head, were you unconscious?





12. If you take any medications regularly, for any reason, please list: 





13. Do you use tabacco in any form? How much? 

TABLE 3 -- Do you have any of the following symptoms? Please circle yes or no and circle ear involved.

PRIVATE
 Yes
No
1. Difficulty in hearing? 
Both ears
Right
Left

Yes
No
2. Noise in your ears? 
Both ears
Right
Left





Describe the noise 




Yes
No
Does noise change with dizziness? If so, how? 




Yes
No
3. Fullness or stuffiness in your ears?
Both ears
Right
Left

Yes
No
4. Pain in your ears?
Both ears
Right
Left

Yes
No
5. Discharge from your ears?
Both ears
Right
Left

TABLE 4 -- Have you experienced any of the following symptoms? Please Circle yes or no and circle if constant or if in episodes.
PRIVATE
 Yes
No
1. Double vision, blurred vision, or blindness.
Constant
In episodes

Yes
No
2. Numbness of face.
Constant
In episodes

Yes
No
3. Numbness of arms or legs.
Constant
In episodes

Yes
No
4. Weakness in arms or legs.
Constant
In episodes

Yes
No
5. Clumsiness of arms or legs.
Constant
In episodes

Yes
No
6. Confusion or loss of consciousness.
Constant
In episodes

Yes
No
7. Difficulty with speech.
Constant
In episodes

Yes
No
8. Difficulty with swallowing.
Constant
In episodes

Yes
No
9. Pain in the neck or shoulder.
Constant
In episodes

Yes
No
10. Seasickness or car sickness.
Constant
In episodes


*From the House Ear Clinic, Inc., 2100 West Third Street, 1st floor, Los Angeles, CA 90057.


