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Prosper Menière in 1833

Etiology of  Menière Syndrome

The concept of endolymphatic hydrops was proposed by Gruber in Vienna (1895).  He studied 100 temporal bones and found that the anatomy of the endolymphatic sac varied a lot. He postulated that obliteration of the endolymphatic duct could possibly impede the drainage of endolymph, and that increased pressure in the endolymphatic system could possibly result in tearing of the membranous labyrinth, which would, like a stroke, produce the symptoms of Menière’s disease.

In 1926 Georges Portmann developed the endolymphatic sac operation.  

In 1938 Hallpike and Cairns in England, and Yamakawa in Japa  independently discovered distended endolymphatic ducts in the cochleas of deceased patient with Menière’s disease, and concluded that the distention was probably caused by raised endolymph pressure. 

This was followed by innumerous studies and theories (e.g., Guild’s theory of longitudinal flow of endolymph), on which followed innovation surgery, diets, as well as money spinning medicines – all of them with a quoted 70% success rate (statement by Schuknecht in 1965 on a visit to Pretoria)
Pathophysiology of Endolymphatic hydrops

In endolymphatic hydrops there is too much fluid inside the endolymphatic tube, and ruptures in the delicate membrane separating endolymph from perilymph occur.  The potassium-rich endolymph mixes with the perilymph and causes temporary palsy (weakening) of the nerve fibres and sensory epithelium, which is exposed to perilymph, and this results in hearing loss, vertigo and nystagmus. The leak seals as soon as the pressure in the two fluid systems are equal, but it takes time for the high potassium contents of the endolymph to be neutralised by the perilymph - therefore the attacks of vertigo usually lasts 20 minutes or longer.  After a few years the continuous increased pressure inside the endolymphatic system as well as the endolymph leaks cause permanent damage to the sensory epithelium of both hearing and balance. Therefore the name “Krieg im Innenohr” (War in the Inner Ear) given by Dr Schaaf, a doctor suffering from Morbus Menière, is an accurate description of what goes on in the inner ear!

This concept of high pressure in the endolymphatic space is now contested by the findings of Gacek et al, i.e. that fibrosis in the perilymphatic space may be the cause of the distention of Reissner’s membrane, thereby creating the illusion of pressure build up in the endolymphatic space.  They also agree that the “hydrops” is a later stage of the (probably) earlier viral infection of the nerves and the presence of the virus in the perilymphatic space.  

[image: image2.jpg]A NORMAL ENDOLYMPHATIC HYDROPS

membranous
labyrinth adherent

endolymphatic

perilymph to bony wall Roarors
mambranous labyrinth
endolymph
sense organ
sodolymehasic sac Eﬁma» auditory canal
cochlear aqueduct carebrospinal fluid decreased resorptive
(subarachnoid space) function of the
cochlear and vestibular neurons endolymphatic sac
C D HEALED MEMBRANOUS LABYRINTH
RUPTURE OF MEMBRANOUS LABYRINTH AND RECURRING HYDROPS

partial collapse
of membranous
labyrinth

endolymph
reaccumulating

rupture

K,ipal:!smm

contamination of
perilymph with
paralysis of sensory
and neural tissues

) _healed rupture

permanent
alterations
insense organs

FIG. 14.25 These diagrammatic sketches portray the concept of ruptures of the membranous labyrinth resulting in contamination of the perilym-
phatic fluid with potassium-rich (neurotoxic) endolymph as a cause for the definitive symptoms (episodic vertigo and fluctuating hearing loss) in
Meéniére’s disease. A. Normally, the sensory and neural structures of the inner ear are bathed in perilymph, which is biochemically similar to cere-
brospinal fluid. B. In Méniére’s disease, there is an increase in the volume of endolymph with distention and atrophy of the walls of the membra-
nous labyrinth. C. Rupture of the thin distended membranes results in flooding of the perilymphatic space with potassium-rich neurotoxic en-
dolymph, causing a temporary paralysis of sensory and neural structures. D. Healing of the ruptured area permits the distention to recur and sets
the stage for another rupture to occur (Schuknecht, 1978a).




.

In 1952 Furstenberg noted  “When vertigo dominates the clinical picture but is associated with burning sensation in the pharynx, numbness on one side of the face and ear, or a typical tic doloreux, it is impossible to reconcile these findings with an isolated lesion in the internal ear”.

Lempert et al (1952) concluded that 

“Menière’s disease is a chronic Herpetic Neuritis of the vestibular labyrinth of either toxic or trophic origin”.

In 1972, at the Collegium meeting in Basel, the author discussed an 18 year old patient with Prof Schuknecht of Harvard University.  This patient, who had a deaf ear caused by mumps, developed incapacitating Menière symptoms, which were cured by labyrinthectomy.  Schuknecht remarked that it was already a well-known phenomenon that Menière’s disease could develop in a previously deafened ear.
 In 1974 Schuknecht postulated the concept of secondary and delayed endolymphatic hydrops which could develop following previous pathology in an inner ear. 

 “Assuming that viral labyrinthitis can occur in infants as a subclinical disease that results in delayed endolymphatic hydrops, we may have an explanation for the cause of Menière’s disease. Viewed in this context, the disease entity known as delayed endolymphatic hydrops becomes the missing link in understanding the pathogenesis of Menière’s disease.
In 1980 Adour et al from the Cranial Nerve Research Unit of the Kaiser Permanente in San Francisco, found sensory disturbances in other cranial nerves as well as in the upper cervical nerves in patients suffering from acute attacks of Menière's disease.  They supported the hypothesis that acute attacks may be an acute exacerbation of a viral cranial polyganglionitis, and concluded that the commonly accepted hypothesis of endolymphatic hydrops only develops as a sequel to the cranial polyganglionitis, while the fluctuating low tone hearing loss early in the disease may be due to hypaesthesia of the cochlear nerve during the attacks.  The hyperacusis occurring during attacks as well as in late stages of the disease can be explained on the basis that the inhibitory fibres of the cochlear nerve are affected, i.e. loudness intolerance (phonophobia) occurs. 

In 1980 Kedar Adour, Frederick Byl, Raymond Hilsinger and Robert Wilcox published  an article: Menière’s disease as a form of cranial polyganglionitis”, and postulated:

“Although endolymphatic hydrops is generally considered to be the most prominent factor in the etiology and pathology of Menière’s disease, we have concluded that this condition more probably represents a polyganglionitis caused by the herpes simplex virus with secondary hydrops changes.

 The custom of calling Menière syndrome an idiopathic episodic cochleo-vestibulopathy is now in
 the process of being abandoned. 
 Very often patients present with symptoms other than the eighth nerve being involved, e.g. the
 trigeminal, as well as spinal nerves, i.e., Cervical 2-3.  The virus hypothesis for an etiology is gaining
 support, as well as the viral induced autoimmune response of the inner ear.  
The   Viral  and  Autoimmune  Etiology

In 1997 Arnold and Niedermeyer discovered Herpes Simplex (HSV) in the perilymph of patients with Menière syndrome.

In 1997, during a visit to South Africa, the author and Dr Adour found herpetic eruptions on the skin of the face as well as in the throat of patients during acute episodes of Menière's syndrome.  Also, in about one third of patients, earache and pain around and inside the ear occurred during acute attacks of Menière syndrome.

In 1998 Pyykkö et al (Stockholm) reported circulating autoimmune antibodies.  They concluded a viral infection breaks the labyrinthine barrier and triggers an autoimmune-like reaction. Especially the herpes group of viruses are primary candidates.

Regarding Herpes Simplex 1 virus infection of the cornea, Biswell (1998) stated that  'the antigenic particles of the viruses remain in the cornea long after the active virus infection had passed. Sensitised lymphocytes attack cells with virus particles attached, with resultant cell wall lysis and necrosis. Infiltration
and edema ensues.  AAC-mediated  (Antigen-antibody-complement) Immune Complex Disease may be equally important. 

Therefore, what happens in the inner ear in Menière syndrome may very well be regarded as 



Antigen-Antibody-Complement (AAC) Immune Complex Disease. 

Pathophysiology  of  Herpes  Simplex  Reactivation

Approximately 80% of humans carry the herpes simplex virus (HSV-1) in the ganglia of cranial and spinal nerves.  The young child suffers an acute herpetic infection with throat sores, etc., recovers from the acute episode, but then becomes a carrier of the virus.  Once the virus gets into the ganglion, it resides in the ganglion in a latent stage until it is reactivated and causes a ganglionitis.  The virus then migrates down the nerve to cause mucocutaneous vesicles, and up the nerve to cause a localised meningo-encephalitis at the brainstem.  When the virus leaves the neural cell membrane, it takes on a coat of neurolipoprotein, and deposits it in the perineural compartment.  This neurolipoprotein causes an immune mediated reaction, which causes demyelinization 8 - 10 days after the disease process has taken place.  Therefore when mucocutaneous vesicles appear, this is the lip of the volcano, i.e. this superficial sign indicates what is going on inside the ganglion.  Depending on which nerve the virus is reactivated in, signs and symptoms develop which have been described as various disease entities, e.g., Bell's palsy, Menière's disease, etc. Herpes simplex is the big masquerader. It causes the inflammatory ganglionitis, which then causes a viral induced immunological  (not an autoimmine) response.      

The cranial ganglions contain bipolar sensory cells and in the cranial nerves there is a relationship with motor and inhibitory fibres, which is unique.  In the cranial nerves the motor and inhibitory fibres pass through the ganglion and any disease affecting the sensory nuclei will also affect the motor and inhibitory fibres.  Unlike the motor fibres in the peripheral systems (which are separated from the sensory ganglion), the motor fibres of the cranial nerves traverse the ganglion.  So, any process, which takes place inside the ganglion, is going to affect the motor cells - they become involved as innocent bystanders.  Any sensory system has an inhibitory system, and those inhibitory fibres must traverse the ganglion.  When such an inhibitory system is affected a hyperactive state occurs - see the section on individual nerves.
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Herpes Viral Replication (Sensory Ganglion) – Adour et al, 1997.
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In September 2001 Arbusow et al published in Audiology & Neuro-Otology: “HSV-1 not only in human vestibular ganglia but also in the vestibular labyrinth”. 
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Fig.1. After primary infection (stomatitis herpetica) HSV-1 ascends to the geniculate ganglion (GG) via the chorda tympani**, and via the faciovestibular anastomosis to the vestibular Ganglion (VG). Viral migration to the vestibular nuclei (VNc) and the human labyrinth is possible along the vestibular nerve.  aSC, hSC, pSC = Anterior, horizontal, and posterior semicircular canals; cc = commissural connections.  
Arbusow, Theil, Strupp, Mascolo & Brandt: Audiology & Neuro-Otology 6:259-62, 2001.

Abstract: “ Reactivation of herpes simplex virus type 1 (HSV-1) in the vestibular ganglion is the suspected cause of vestibular neuritis. Recent studies reported the presence of HSV-1 DNA not only in human vestibular ganglia, but also in vestibular nuclei, a finding that  indicates the possibility of viral migration to the human vestibular labyrinth. Distribution of HSV-1 DNA was determined in geniculate ganglia, Vestibular ganglia, semicircular canals, and macula organs of 21 randomly obtained human temporal bones by nested PCR (i.e. the patients died from causes not related to cranial nerve dysfunction, and other viral infections were excluded).  Viral DNA was detected in 48% of the labyrinths, 62% of the Vestibular ganglia, and 57% of the geniculate ganglia.  The potential significance of this finding is twofold: (1) Inflammation in vestibular neuritis could also involve the labyrinth and thereby cause acute unilateral vestibular deafferentation. (2) as benign paroxysmal positional vertigo often occurs in patients who have had vestibular neuritis, it could also be a sequel of viral labyrinthitis.”

          The authors stated that this was the first demonstration of HSV-1 DNA in the human semicircular canals and otolith organs.  The authors suggested that horizontal rotatory nystagmus (to the non-affected ear) seen in acute vestibular neuritis may be caused not only by viral inflammation of the superior vestibular nerve, but also a sequel of viral inflammation of the peripheral labyrinth. They also hypothesized that this inflammation of the labyrinth could cause loosening of the otoconia leading to the canalolithiasis and benign paroxysmal positional vertigo.  These suggestions may lead to using a term such as vestibulo-neuro-labyrinthitis for the clinical symptom complex currently described as vestibular neuritis. They continue: The next logical step is to determine the exact cellular location of HSV-1 in the human vestibular system by using in situ PCR (polymerase chain reaction) methods that amplify viral DNA and RNA.       

** The chorda tympani nerve is the nerve of taste for the front two thirds of the tongue.
    Gacek suggested that the portal of entry of the virus may be over the greater superficial petrosal

    nerve.
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[image: image6.png]A number of otologic disorders have mystified clinicians over the years.
These have been referred to as ‘idiopathic’ indicating lack of a known cause.
Although animal models are useful in elucidating basic physiologic mecha-
nisms, recurrent neuropathies (vestibular, facial) of the temporal bone (TB)
are unique to humans. Therefore, human TB specimens represent the best
source of information providing insight into the pathology of these neuropathic
disorders.

For hundreds of years, Bell’s palsy (IFP) and Méniére’s dlsease (MD) have
been regarded as idiopathic. Although displaced otoconia have been implicated
in the mechanism of benign paroxysmal positional vertigo, the precise stimulus
for degenerated otoconia has also been unknown (idiopathic). Only vestibular
neuronitis was assumed to be an inflammatory disorder of the vestibular nerve
because of its clinical association with viral-type illnesses and supported by
serologic evidence of elevated viral antibodies.

The description of endolymphatic hydrops (EH) in TB from patients with
the clinigal symptoms of MD [1, 2] provided the impetus for a long series of
investigations into the concept of obstruction in longitudinal flow of endolymph
to the endolymphatic sac. The theory received support from the experimental
demonstration of EH following obstruction of the endolymphatic duct in some
animals (guinea pig, gerbil, rabbit) [3, 4]. However, failure to produce EH in
nonhuman primates [5] and the absence of vertigo in the successful animal
models of EH detracted from the EH theory of MD and accounted for the equi-
vocal results obtained by treatments designed to reduce endolymph.

In a similar way, the previous concept of IFP held that an ischemic event
leads to edema of the facial nerve and compression within the surrounding bony
canal. Surgical decompression to relieve intraneural pressure did not achieve
superior results compared to no treatment in a large number of consecutive
patients with IFP [6]. Molecular amplification of herpes simplex virus 1 by
PCR on vestibular nerves (ganglia) from patients with MD [7] and IFP [8] sup-
ports a viral role in these idiopathic disorders.

We have demonstrated in human TB specimens from patients with IFP,
MD, vestibular neuronitis and benign paroxysmal positional vertigo a pattern of
degenerative changes in the facial nerve (meatal ganglion) and vestibular nerve
(and ganglion) which is similar to morphologic changes in herpes zoster of the
trigeminal nerve. This evidence has been summarized in the seties of reports
contained in this volume of Advances in Otorhinolaryngology.

Harold F. Schuknecht, MD, predicted a viral cause for MD in his discussion
of delayed EH, a form of MD. ‘Assuming that viral labyrinthitis can occur in
infants as a subclinical disease that results in delayed endolymphatic hydrops,
we may have an explanation for the cause of Méniére’s disease. Viewed in this
context the disease entity known as delayed endolymphatic hydrops becomes
the missing link in understanding the pathogenesis of Méniére’s disease’ [9]. We
dedicate this series of studies to the memory of H.F. Schuknecht whose life-long
professional passion was the TB. ’

Armed with this concept of pathogenesis for the recurrent vestibulopathies,
the variable features and unpredictable nature of the ‘three faces’ of vestibular
ganglionitis can be understood. An antiviral approach is warranted but will
require substantive changes in present-day antiviral pharmaceuticals.

R.R. Gacek
MR. Gacek




Menière’s Disease is a Viral Neuropathy

Richard R. Gacek,
Dept Otolaryngology, University of Massachusetts Medial School

ORL 2009;71:78-86

Abstract
Morphological and clinical evidence supports a viral neuropathy in Menière’s disease.

Quantitative examination of 11 sectioned temporal bones from 8 patients with a

history.of M. disease revealed a significant loss of vestibular ganglion cells in both

the endolymphatic hydropic and non-hydropic ears.
Transmission electron microscopy of vestibular ganglion cells excised from a patient
 with M. disease revealed viral particles enclosed in transport vesicles.
 Antiviral treatment controlled vertigo in 73 of 86 patients

with vestibular neuronitis (85%) and 32 of 35 patients with M. disease (91%). 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
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Demyelination of vestibular nerve
axons in unilateral Méniere’s disease

Robert F. Spencer, PhD
Aristides Sismanis, MD, FACS
Jefferson K. Kilpatrick, MD
Wayne T. Shaia, MD

Abstract
We conducted a study to determine whether vestibular
nerves in patients withunilateral Méniére’s disease whose
symptoms are refractory to medical management exhibit
neuropathologic changes. We also endeavored to deter-
mine whether retrocochlear abnormalities are primary
or secondary factors inthe disease process. To these ends,
we obtained vestibular nerve segments from five patients
during retrosigmoid (posterior fossa) neurectomy, imme-
diately fixed them, and processed them for light and
electron microscopy. We found that all five segments
exhibited moderate to severe demyelination with axonal
sparing. Moreover, we noted that reactive astrocytes
produced an extensive proliferation of fibrous processes
and that the microglia assumed a phagocytic role. We
conclude that the possible etiologies of demyelination
" include viral and/or immune-mediated factors similar to
those seen in other demyelinating diseases, such as mul-
tiple sclerosis and Guillain-Barré syndrome. Our find-
ings suggest that some forms of Méniére’s disease that
are refractory to traditional medical management might
be the result of retrocochlear pathology that affects the
neuroglial portion of the vestibular nerve.

Introduction

Méniére’s disease is a debilitating inner ear disorder that
4s characterized by episodic vertigo, fluctuating progres-
sive sensorineural hearing loss (SNHL), tinnitus, and
aural fullness.! Both cochlear and vestibular forms of the
disease have been recognized.? Possible etiologies in-
clude viral, allergic, genetic, vascular, and nutritional fac-
tors; altered glycoprotein metabolism; excessive endo-

From the Department of Otolaryngology—Head and Neck Sufgery (Dr.
Spencer, Dr. Sismanis, Dr. Kilpatrick, and Dr. Shaia) and the
Department of Anatomy (Dr. Spencer), School of Medicine,
Medical College of Virginia, Virginia Commonwealth Univer-
sity, Richmond.

Reprint requests: Aristides Sismanis, MD, P.O. Box 980146, Rich-
mond, VA 23298. Phone: (804) 828-3965; fax: (804) 828-5779;
e-mail: Asismanis@aol.com
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lymph production; immune-mediated factors; and combi-
nations of any of the above.’

Many patients with Méniére’s disease are responsive to
traditional medical management with a diuretic, a low-
salt diet, and/or a vestibular suppressant. Patients who do
not respond to these therapies can be treated with alternate
medications, including an oral steroid, a transtympanic
steroid or gentamicin, or systemic methotrexate.* Surgery
is reserved for patients who still do not respond; surgical
procedures include endolymphatic sac decompression,
vestibular neurectomy, or labyrinthectomy. The choice of
procedure depends largely on the status of the patient’s
hearing.

Researchers have examined the excised portions of
vestibular nerves obtained from patients with a variety of
cochleovestibular disorders, including Méniére’s disease,
in several previous studies. Some of these authors have
proposed that demyelination and axonal changes are
underlying factors in the etiology of Méniére’s dis-
ease.”'® However, others have regarded microscopic
changes in the vestibular nerve as nonspecific, inconsis-
tent, or insufficient to account for the reduced vestibular
function, and, therefore, they consider these changes tobe
unrelated to symptoms and the disease process.'*'*

In this article, we describe a study that we undertook to
assess the type and extent of pathologic changes that
occur in the vestibular nerve in patients with unilateral
Méniére’s disease whose symptoms are refractory to
medical management. We also endeavored to determine
whether these abnormalities are primary or secondary
factors in the disease process.

Materials and methods

Our study group was made up of five patients—three
women and two men, aged 39 to 76 years, all white—who
underwent retrosigmoid vestibular neurectomy for the
treatment of intractable Méniére’s disease at the Medical
College of Virginia Hospitals at Virginia Commonwealth
University. The diagnosis of Méniére’s disease had been
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Abstract

Objective: To provide a road map of the vestibular labyrinth and its innervation leading to a place principle for different forms of vertigo.

Method:  The literature describing the anatomy and physiology of the vestibular system was reviewed.

Results:  Different forms of vertigo may be determined by the type of sense organ, type of ganglion cell and location in the vestibular nerve.

Conclusion:  Partial lesions (viral) of the vestibular ganglion are manifested as various forms of vertigo.

[image: image9.png]1. Introduction

Sensory systems must be highly organized to function
effectively. The special senses are especially well developed.
This organization exists at the periphery and is duplicated
with ascent of the system centrally. The auditory system
provides an excellent example of a place principle for
hearing. The reception of frequencies in orderly fashion
from low at the apex of the cochlea to high at the base is
determined by the physical characteristics of the cochlear
partition. Components in the cochlear duct (basilar




[image: image10.png]membrane, spiral ligament, support cells in the organ of
Corti) determine the place for maximal displacement of this
partition by a given traveling wave induced by an auditory
stimulus. This orderly transmission of frequencies is
preserved over the primary auditory neuron, and multiple
central neurons to the cortex for proper integration of
auditory messages. Vision and olfaction have a similar
precise organization to their neural systems.

Sufficient morphologic, physiologic and clinical evi-
dence has accumulated in the past few decades to indicate an
organization in the vestibular system that may account for
different forms of vertigo depending on the location of
pathology in the vestibular nerve. The evidence supporting
such a “place principle for vertigo” will be reviewed in this




[image: image11.png]report. Such a principle might aid our clinical approach to
the evaluation and treatment of vertigo in patients, with
recurrent vertigo. The recurrent vestibulopathies are now
known to be caused by discrete vestibular ganglion cell
lesions, likely viral induced. A significant body of
histopathologic evidence has demonstrated that viral lesions
are limited to discrete clusters of degenerating neurons in the
vestibular ganglion in vestibular neuronitis, Meniere’s
disease and benign paroxysmal positional vertigo (Fig. 1)
[1-3]. This pattern of ganglion cell loss is typical of a viral
neuropathy (4) caused by re-activation of a latent
neurotropic virus (e.g. Zoster) [4]. Because the description
of dizziness by patients may vary (i.e. vertigo, unsteadiness,
positional vertigo), attempts have been made to classify
vestibular disorders according to the nature of the imbalance
symptom. An example of such a knowledge based system is
that of Mira et al. [5]. This system used vertigo and dizziness
to divide a long list of clinical pathologies encountered by
the otologist or neurologist.

The organization of the peripheral vestibular system is
determined largely by two anatomical features. These are:
(1) type of sense organ. (2) Type of ganglion cell.
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The final form of vestibular injury which may present as
dysequilibrium relates to the efferent vestibular pathway.
The vestibular efferent pathway originates bilaterally in the
MVN just lateral to the abducens nucleus [29]. Axons of
these neurons [30] merge with and travel with the efferent
cochlear pathway (olivo-cochlear pathway) in the vestibular
nerve as it exits the brainstem (Fig. 14) [31]. This common
efferent bundle is clearly demonstrated by the high aceteyl
cholinesterase activity which suggests acetycholine as its
neurotransmitter agent (Fig. 15) [32]. This efferent bundle
passes through the saccular portion of the vestibular
ganglion and, therefore, may be affected (loss of function)
by inflammatory lesions in this area (Fig. 16). Individual
efferent axons ramify as they travel in a dispersed
arrangement to the sense organs (Fig. 17). This branching
pattern permits a rich efferent termination on HC in the sense
organ neuroepithelium.

Although an inhibitory effect is associated with stimula-
tion of the vestibular efferent pathway [33-35], the function
of this neural system in balance has not been demonstrated.
However, certain established facts on efferent systems
permit speculation on the role that the efferent system may
play in balance.




[image: image13.png]The role of the efferent cochlear pathway has been shown
to be one of modifying the physical characteristics of the
sense organ to enhance sensitivity for stimulation of the
primary auditory unit. By activating the contractile potential
of the OHC to lengthen or shorten thus adjusting the reticular
lamina and the tectorial membrane to sharpen the tuning
curves for the primary auditory units (IHC and type I spiral
ganglion cells) [21]. Otoacoustic emissions (OAE) gener-
ated by this “cochlear amplifier”” [36] have been shown to be




[image: image14.png]inhibited by the activity of the crossed (efferent) olivo-
cochlear pathway.

Efferent vestibular activity in lower forms (fish) has been
shown to be increased before vigorous movement (swim-
ming) which would over stimulate the organ of balance
(lateral line) [37-39]. Presumably this efferent activation is
intended to reduce (prevent) self-stimulation by the animals
activity.

This a role is compatible with the numerous demonstra-
tions of inhibition of afferent neural transmission following
stimulation of the vestibular efferent system [33,34]. Such a
system may play a role in preventing auto stimulation of
vestibular sense organs during physical activity.

A suggested corollary in the vestibular system would be
for the efferent pathway to prevent auto-stimulation of sense
organs by mechanically changing the sensitivity of the sense




[image: image15.png]organs by altering the covering membrane (cupula,
otoconial blanket) during vigorous physical activity. The
clinical syndrome that could result from dysfunction of the
efferent vestibular system might be motion sickness. A
particularly efficient efferent system would be a requirement
for a gymnast or figure skater.
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This anatomical organization (supported by physiologi-
cal correlates) provides a basis for attributing various forms
of vertigo to pathology in discrete part of the vestibular
ganglion. There is increasing pathologic evidence that the
recurrent vestibulopathies (ventricular neuronitis, Meniere’s
disease, benign paroxysmal positional vertigo) are caused by
discrete ganglion injury (degeneration) from reactivation of
neurotropic viruses (herpes virinae family) [1-3]. The
severity and form of dysequilibrium described by such
patients will depend on the location and number of
vestibular ganglion cells injured by virus [40]. The location
of sites in the vestibular ganglion responsible for different
forms of vertigo are represented by the numbers 1-5 in
Fig. 5.




[image: image17.png]. Lesions in the most rostral part of the vestibular ganglion
(type I GC) are responsible for episodes of rotatory
vertigo. A strong VOR disturbance (nystagmus) signals
this form of vertigo.

. If the ganglion cell lesion is located immediately caudal
to this rostral pole of the superior division type II GC are
affected. Unsteadiness, especially on head movement,
will be experienced because these type II GC project to
commissural pathways.

. Degeneration of ganglion cells in ventral parts of both
the superior (utricle) and inferior (saccule) divisions of
the vestibular ganglion, causes loss of function in the
vestibulospinal tract to neck, trunk and limb muscles.
Frequently these are described by patients as ““drop”
attacks. Ataxia may be a lingering form of this form of
dysequilibrium.

. The most common form of vertigo encountered in
practice is position induced. Short duration episodes of a
rotatory vertigo which is fatiquable have been described
since Barany [41]. Both Barany [41] and Citron and
Hallpike [42] felt this was an otolith disorder but the
nystagmus response observed in this syndrome prevented
acceptance of an otolith cause. Hallpike’s description of
utricular degeneration [42] in the TB of BPPV was not
enough to neutralize the predominant support of a canal
etiology. Although the clinical response is a rotatory form
of vertigo, the uninhibited response is caused by loss of
the inhibitory role of the otolith organs.

. Lesions in the saccular portion of the vestibular ganglion
(inferior vestibular) may secondarily interrupt the
efferent pathways to the cochlear and vestibular sense




[image: image18.png]organs. Clinically, the loss of this control may be
perceived as tinnitus and mot’on sickness.

8. Conclusion

This review is an attempt to provide a guide to
pathologies involving portions of the peripheral vestibular
pathway. It is unusual that only a specific location of
pathology will be present in a given patient. More often, a
mixture of locations will be present. However, the goal here
is to establish a map or framework to guide the evaluation
and management of patients with recurrent vestibulopathy.
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