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Background

Ménière disease is a disorder of the inner ear that is also known as idiopathic endolymphatic hydrops.
Endolymphatic hydrops refers to a condition of increased hydraulic pressure within the inner ear endolymphatic
system. Excess pressure accumulation in the endolymph can cause a tetrad of symptoms: (1) fluctuating hearing
loss, (2) occasional episodic vertigo (usually a spinning sensation, sometimes violent), (3) tinnitus or ringing in the
ears (usually low-tone roaring), and (4) aural fullness (eg, pressure, discomfort, fullness sensation in the ears).

The term endolymphatic hydrops is often used synonymously with Ménière disease and Ménière syndrome, both
of which are both believed to result from increased pressure within the endolymphatic system. However, Ménière
disease is idiopathic by definition, whereas Ménière syndrome can occur secondary to various processes
interfering with normal production or resorption of endolymph (eg, endocrine abnormalities, trauma, electrolyte
imbalance, autoimmune dysfunction, medications, parasitic infections, hyperlipidemia).

The distinction in nomenclature is analogous to that applied to Bell palsy. When the source of facial paralysis is
known, Bell palsy is not the diagnosis. Similarly, when the cause of vertigo is known, Ménière disease is not the
diagnosis. In other words, Ménière syndrome is endolymphatic hydrops caused by a specific condition, and
Ménière disease is endolymphatic hydrops of unknown etiology (ie, idiopathic endolymphatic hydrops).

Evaluation and management of dizziness and vertigo can be one of the most difficult medical tasks. Sources of
imbalance can range from simple conditions (eg, dehydration) to serious conditions (eg, brain tumors). Central
nervous system (CNS) problems must be distinguished from circulation anomalies, chemical and hormonal
imbalances, and peripheral inner ear disorders. Often, this distinction is not clear. (For related information, see
Dizziness, Vertigo, and Imbalance.)

Medical therapy can be directed toward treatment of the actual symptoms of the acute attack or directed toward
prophylactic prevention of the attacks. If endolymphatic hydrops is attributable to a given disease process—that is,
if it is Ménière syndrome rather than Ménière disease—the first-line management is diagnosis and treatment of the
primary disease (eg, thyroid disease). Surgical therapy for Ménière disease is reserved for medical treatment
failures and is otherwise controversial.

Go to Surgical Treatment of Meniere Disease for complete information on this topic.
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Anatomy

The relevant anatomy centers on the petrous bone and the inner ear. The ear is divided into 3 sections: external,
middle, and inner. The external ear consists of the auricle, external ear canal, and tympanic membrane. The
tympanic membrane separates the external ear from the structures of the middle ear. The middle ear is an air-
containing space that houses the 3 hearing bones: the malleus, the incus, and the stapes. The inner ear is
completely encased in bone and consists of the cochlear-vestibular apparatus and its associated nerves.

The cochlear-vestibular apparatus is a complex structure arranged in a complex yet elegant spatial orientation.
Because it is completely encased in bone, this structure is housed in a series of winding tunnels and
interconnecting spaces. The mazelike orientation of these tunnels is appropriately named the labyrinth. The bone
that encases it is the bony labyrinth.

The cochlea is a snail-shaped chamber that houses the organ of Corti. It is responsible for translating mechanical
vibrations into electrical impulses and sending them to the brain through the cochlear nerve.

The vestibular system consists of a large chamber (ie, the vestibule) from which 3 semicircular canals protrude.
Within the vestibule, 2 sensors (the utricle and the saccule), detect linear acceleration, and the semicircular
canals detect rotational movements in the 3 planes of rotation. The vestibular apparatus gives off 2 nerves: the
superior and the inferior vestibular nerves. Together with the cochlear and facial nerves, the vestibular nerves travel
through the internal auditory canal to the cerebellopontine angle.

The cochlea and the vestibular system are joined in the middle and share a dual-chambered hydraulic system.
These hydraulic chambers are bathed by 2 fluids: endolymph and perilymph. Endolymph is produced primarily by
the stria vascularis in the cochlea and also by the planum semilunatum and the dark cells in the vestibular

labyrinth. [1] Perilymph is protein-poor extracellular fluid. A membrane (ie, the membranous labyrinth) separates the
fluids and completely surrounds and contains the endolymph.

The system may be visualized as a water balloon floating in a pool. In this analogy, the water inside the balloon is
the endolymph, and the balloon itself is the membranous labyrinth that contains the endolymph. The surrounding
pool water is the perilymph, which supports the delicate nerve tissues of the membranous labyrinth. The walls of
the pool represent the limits of the bony labyrinth space, and the ground encasing the pool is the bone that
encases the labyrinthine space.

The endolymphatic sac is a reservoir pouch that resides on the posterior surface of the petrous bone against the
posterior fossa dura. It is connected via the vestibular duct to drain into the endolymphatic space of the cochlea.

Endolymphatic flow has been described as following a “lake-river-pond” model. The endolymph flows from the
endolymphatic fluid space (the lake) through the vestibular aqueduct (the river) to the endolymphatic sac (the

pond).[2] If there is obstruction, then endolymphatic hydrops will occur.

Pathophysiology

The exact pathophysiology of Ménière disease is controversial. The underlying mechanism is believed to be
distortion of the membranous labyrinth resulting from overaccumulation of endolymph. Some authors have
questioned whether endolymphatic hydrops is actually a marker of disease rather than a cause. A study looking at
temporal bones found that all patients with Ménière’s disease had hydrops in at least 1 ear but that hydrops was

also found in patients who exhibited no signs of the disease.[3]

The endolymph and perilymph (ie, fluids that fill the chambers of the inner ear) are separated by thin membranes
that house the neural apparatus of hearing and balance. Fluctuations in pressure stress these nerve-rich
membranes, causing hearing disturbance, tinnitus (see the image below), vertigo, imbalance, and a pressure
sensation in the ear.
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Tinnitus model. Tw o phenomena in auditory cortex are associated w ith peripheral deafferentation: (1) hyperactivity in lesion projection

zone and (2) increased cortical representation of lesion-edge frequencies (here, C6) in lesion projection zone. These 2 phenomena are

presumed to be neurophysiologic correlates of tinnitus. Red letters correspond to octave intervals of fundamental frequency.

Attacks of hydrops probably are caused by an increase in endolymphatic pressure, which, in turn, causes a break
in the membrane that separates the perilymph (potassium-poor extracellular fluid) from the endolymph (potassium-
rich intracellular fluid). The resultant chemical mixture bathes the vestibular nerve receptors, leading to a
depolarization blockade and transient loss of function. The sudden change in the rate of vestibular nerve firing
creates an acute vestibular imbalance (ie, vertigo).

The physical distention caused by increased endolymphatic pressure also leads to a mechanical disturbance of
the auditory and otolithic organs. Because the utricle and saccule are responsible for linear and translational
motion detection (as opposed to angular and rotational acceleration), irritation of these organs may produce
nonrotational vestibular symptoms.

This physical distention causes mechanical disturbance of the organ of Corti as well. Distortion of the basilar
membrane and the inner and outer hair cells may cause hearing loss and/or tinnitus. Since the apex of the
cochlea is wound much tighter than the base, the apex is more sensitive to pressure changes than the base. This
explains why hydrops preferentially affects low frequencies (at the apex) as opposed to high frequencies (at the
relatively wider base). Symptoms improve after the membrane is repaired as sodium and potassium
concentrations revert to normal.

Various extrinsic mechanisms are thought to contribute to the development of endolymphatic hydrops, including
infection, trauma, and allergens

Etiology

By definition, Ménière disease is idiopathic. In other words, if the cause is known, the disease process can no
longer be called Ménière disease. However, because the root of the problem is elevated endolymphatic pressure, it
is worthwhile to consider other causes of endolymphatic hydrops. Ménière disease must be distinguished from
these causes.

Disorders that may give rise to elevated endolymphatic pressure include metabolic disturbances, hormonal

imbalance, trauma, and various infections (eg, otosyphilis and Cogan’s syndrome [interstitial keratitis]).[4, 5]

Autoimmune diseases, such as lupus and rheumatoid arthritis, may cause an inflammatory response within the
labyrinth. An autoimmune etiology was postulated after there was found to be an association with the presence of

thyroid autoantibodies in patients with Ménière disease.[6, 7]

In addition, allergy has been implicated in many patients with difficult-to-treat Ménière disease. Food triggers are
also important factors in the generation of hydrops.

Epidemiology

In the United States, a prevalence of 1,000 cases of endolymphatic hydrops per 100,000 population is a
reasonable approximation, though it is probably an underestimate. Familial predisposition may be a factor, since

half of patients have a significant family history.[8]

The reported prevalence of Ménière disease (ie, idiopathic endolymphatic hydrops) varies widely, from 15 per

100,000 in the United States to 157 per 100,000 in the United Kingdom.[9] This difference in prevalence based on
geographic area is likely due to reporting biases and not geographic patterns of disease. Bilateral disease is found
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in 10% of patients with Ménière disease at initial diagnosis; with disease progression, it may be found in more

than 40%.[10]

Ménière disease can be seen at almost all ages: it has been described in children as young as 4 years and in

elderly persons older than 90 years.[2] The typical onset begins at early to middle adulthood. The peak incidence

of Ménière’s disease is in the 40- to 60-year-old age group.[9] The mean age among treatment groups in some
studies ranged from 49-67 years.

Ménière disease appears to be more common in females than in males, with reported ratios ranging from 1.3:1[9]

to 1.8:1. These figures may reflect reporting bias—that is, they may in part be the result of more females seeking

treatment.The disease primarily affects whites,[11] although this finding too may reflect reporting bias.[12]

Prognosis

Patient presentation and progression of Ménière disease vary widely. The disease can be classified into several
stages of progression. Early stages involve cochlear hydrops, which proceeds to affect the vestibular system.
Ménière disease is most bothersome during these early stages.

As patients progress to later stages, the hydrops fills the vestibule so completely that no further room is available
for pressure fluctuation and the vertigo spells disappear. The acute attacks are replaced by constant imbalance
and progressive hearing loss.

The prognosis of patients with Ménière disease varies. Periods of remission punctuated by exacerbations of

symptoms are typical.[13] Some patients have minimal symptoms, whereas others have severe attacks. Episodes
may occur as infrequently as once or twice a year or they may occur on a regular basis.

The pattern of exacerbation and remission makes evaluation of treatment and prognosis difficult. In general, the
patient’s condition tends to spontaneously stabilize over time. Ménière disease is said to “burn out” over time. The

spontaneous remission rate is high: over 50% within 2 years and over 70% after 8 years.[9] This spontaneous
stabilization comes at a price, however: many patients are left with poor balance and poor hearing.

Most of the remaining patients (ie, those whose disease does not spontaneously stabilize) are well managed with
medications. Surgical treatment is required for 5-10% of patients.

Ménière disease is not directly associated with mortality; however, it is associated with drop attacks, which could
lead to accidental trauma resulting in morbidity or mortality. Failure to warn patients of the possibility of drop
attacks, which could result in injury, is a pitfall.

The main morbidity associated with Ménière disease is the debilitating nature of vertigo and the progressive and
possibly permanent loss of hearing. In a Finnish study using a questionnaire, 22% of respondents listed problems

with mobility and 19% listed mental effects of their illness.[14]

Patient Education

Proper education in terms of dietary control and avoidance techniques is helpful. Vestibular rehabilitation can be
useful in teaching patients to cope with the vertigo and imbalance. Patients should be warned of the possibility of
falls.

Patients should be instructed that if their symptoms significantly worsen or if they develop any new symptoms
suggestive of another disease process they should return immediately to the emergency department for
reevaluation.

For patient education resources, see the Brain and Nervous System Center and the Ear, Nose, and Throat Center,
as well as Dizziness, Ménière Disease, and Tinnitus.
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