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Introduction
The Otolaryngologist and the Hearing Health Care “Team”

Hearing loss is a symptom or a finding, if documented audiologically,
of some otologic disease. Hearing loss may manifest as conductive,
mixed, or sensorineural. The primary symptoms of inner ear disease are
hearing loss, tinnitus, and vertigo. Hearing loss and tinnitus arise from
the front part of the inner ear (auditory labyrinth), which is related to
hearing; vertigo arises from the posterior portion of the inner ear (vestib-
ular labyrinth), which relates to maintenance of balance and equilibrium.
The vestibular labyrinth (pars superior) develops embryologically and
phylogenetically earlier than the auditory labyrinth (pars inferior). It is
axiomatic that older structures and organs appear to be more resistant to
disease, whether developmental or acquired, than newer ones. Perhaps
this is why more diseases affect the auditory laybrinth, causing hearing
loss and tinnitus, and fewer cause simply vertigo, affecting only the ves-
tibular labyrinth. Naturally, many diseases cause both hearing loss and
vertigo.

Hearing loss is a very important and common problem in the United
States. Unfortunately, hard data as to incidence are not available. A study
for such statistics is urgently needed. According to a study done by
Schein and Delk in 1974, 13 to 14 million people in the United States
have hearing loss sufficient to significantly affect their every-day func-
tions. Although figures are not available, it is generally assumed that
most of these individuals have a significant degree of sensorineural hear-
ing loss. Reportedly, 30% of males and 26% of females aged 65—74
years of age have hearing sensitivity equal to or poorer than 26 dB HL
(ANSI 1969). There are 203 deaf persons for every 100,000 people in the
United States (1). It is also generally agreed that approxxmately 10% of
the American population, i.e., 24 million individuals, have a significant
hearing and/or speech problem It is obvious that a health care problem
of this magnitude has profound social and educational implications.

Every patient with a hearing loss requires first and foremost a medical
diagnosis and, insofar as possible, medical management. The only trained
professional capable of performing this function is the otolaryngologist.
There is a need for the otolaryngologist to expand his or her knowledge
of hearing to assume responsibility for the benefit of the patient. Other
key professionals are the medical audiologist and/or hearing aid special-
ist. Hearing loss can be stable or dynamic over time, and every hearing
loss requires the attention of both the otologist and, ideally, the audiolo-
gist. The respective roles of otology and audiology are well described in
an earlier edition of Hearing and Deafness by Hallowell Davis, M.D.,
and S. Richard Silverman, M.D.:

“Otology is the medical and surgical specialty that deals with the or-
gans of hearing and balance from the point of view of their diseases, as
well as to safeguard the life of the patient. Otology is part of the field of
Otorhinolaryngology, that medical specialty which deals with diseases of
the ear and head and neck. Its point of view is primarily biological. Au-
diology is a specialty that is concerned with the function of hearing, with

xiii



xiv / Introduction

strong emphasis on its education and social aspects and of providing as-
sistance, where appropriate, in the form of hearing aids.

“Nevertheless the two specialties interact strongly and provide much
mutual support. The otologist can do much to relieve conductive hearing
impairment due to abnormalities or pathology of the external or middle
ear, and can give relief medically to some disorders of the middle and in-
ner ear. Audiology in its turn can provide the otologist with very useful
information from several audiological tests, particularly those which are
designed to locate the anatomical site of a lesion. Sometimes a differential
diagnosis, such as that between an auditory neurinoma and Meniere’s
syndrome, is vital and may be greatly assisted by tests performed by the
medical audiologist.

“A final principle is that both fields share responsibility for the man-
agement of the individual patient, but decisions regarding otological
management should always precede decisions on audiological manage-
ment. Biological safety must be insured and function restored as fully as
possible. On the other hand, surgical or medical intervention to improve
or restore auditory function must be evaluated in terms of the auditory
potentialities that remain as well as many local and general clinical con-
siderations.” (2)

There are many debates ongoing nationally as to political and eco-
nomic aspects of a patient’s hearing loss problem. We are interested only
in what is best for the individual patient. Recognizing that every hearing
loss stems from some disease, it is obvious that, first, the underlying
problem, or disease, needs to be identified and treated medically or surgi-
cally, if possible. Afterward, the patient with a hearing loss must be stud-
ied periodically because of the dynamic nature of changes that might oc-
cur, and because of the possibility of additive causes over time. Treat-
ment is not indicated for many millions of Americans with sensorineural
hearing loss. These millions of Americans deserve help and become can-
didates for rehabilitation, which significantly includes the use of hearing
aids. There are thousands of competent and caring hearing aid specialists
in America. They play an important key role on the hearing health care
“team.”

Michael M. Paparella, M.D.
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1 Vestibular Function

Controversies on the Caloric Response: From Barany’s Theory to Studies
in Microgravity

Stahle J (Uppsala Univ, Sweden)

Acta Otolaryngol (Stockh) 109:162-167, 1990 1-1

In 1914 Robert Barany (Fig 1—1) was awarded the Nobel Prize for
Physiology and Medicine for his initial discovery of the caloric response
and his description of the physiologic mechanism underlying it. However,
2 aspects of his discovery have been controversial. The first item con-
cerned the question as to who should be credited with the initial discov-
ery and description of the caloric response. The Nobel Prize Committee
resolved the controversy with the University of Vienna, which had ques-
tioned Barany’s contribution, and Barany alone was ultimately credited
with the caloric response theory.

Fig 1—1.—Robert Bariny (1876—1936) as a young physician. He received his education in Vienna
under the supervision of Adam Politzer. He was awarded the Nobel Prize in medicine and physiology in
1914. Barany was a prisoner of war in Russia in 1914—1915. He was head of the Department of Oto-
laryngology in Uppsala from 1917, and was full professor at Uppsala University from 1926. (Courtesy of
Stahle J: Acta Otolaryngol (Stockh) 109:162—167, 1990.)

1



2 / Otology

The second point of controversy concerned Bardny’s explanation that
caloric nystagmus is the result of endolymph movement caused by con-
vection currents. In his original report, Bardny describes the relationship
between nystagmus and the temperature of irrigation water, and states
that the direction of caloric nystagmus is dependent on the position of
the head. Over the years, 4 principal objections have been raised against
his theory that caloric stimulation causes thermoconvective endolymph
currents in the lateral semicircular canal. One objection involves the
finding of microgravity studies that caloric nystagmus can also be evoked
in a weightless environment. However, the findings of caloric testing in
microgravity have also been criticized. Furthermore, there is now evi-
dence of the simultaneous occurrence of a nonthermoconvective mecha-
nism, which theoretically could answer for about one third of the total
caloric response. The clinical importance of the caloric test in otolaryn-
gology remains valid today.

» Stahle has had a unique opportunity to discuss the contribution of Barany.
After accomplishing his initial work at the University of Vienna, Barany occu-
pied the first Chair as a Professor of Otolaryngology at Uppsala University in
Sweden, and only recently resigned as Professor and Chairman there. It is in-
teresting to add this scientific historical perspective to our understanding of
vestibular function.—M.M. Paparella, M.D.

Van Gogh Had Meniere’s Disease and Not Epilepsy

Arenberg IK, Countryman LF, Bernstein LH, Shambaugh GE Jr (Colorado Neu-
rologic Inst, Englewood; Swedish Med Ctr, Shambaugh Hearing & Allergy PC,
Hinsdale, Ill)

JAMA 264:491-493, 1990 1-2

During his lifetime, Vincent Van Gogh was thought to have epilepsy
and “madness,” a diagnosis was not seriously questioned until recently.
However, when investigators reviewed 796 personal letters Van Gogh
wrote to family and friends between 1884 and 1890, the year he took his
life, they found that the correspondence described symptoms typical of
labyrinthine vertigo coupled with nausea, vomiting, and noise intoler-
ance. These episodes were separated by symptom-free periods. Van Gogh
also reported positional vertigo, fluctuating hearing loss, tinnitus, and hy-
peracusis.

Van Gogh himself thought he had hallucinations, but the nystagmus
that accompanies an episode of Meniere’s disease could easily have been
mistaken for a visual hallucination. Similarly, the “noises” that Van
Gogh heard were probably attributable to tinnitus. The word tinnitus
was not in common use in the 19th century, and even Meniere referred to
“noises in or of the ear” rather than tinnitus. It is likely that Van Gogh
may have mutilated his ear in an effort to relieve the tinnitus.

Van Gogh’s own statements describing his attacks are compelling evi-
dence for a diagnosis of Meniere’s disease and not epilepsy. Although he
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voluntarily admitted himself to an asylum for epileptics and lunatics, his
behavior at the asylum was rational. This fact, coupled with the symp-
toms he described and the characteristic symptom-free episodes, suggest
that Van Gogh was neither mad nor epileptic but, rather, that he was af-
flicted with Meniere’s disease.

» It is sometimes difficult to diagnose Meniere's disease when the patient is
sitting in the examining chair immediately in front of the specialist. It is more
difficult to diagnose Meniere's disease retrospectively in an artist of great re-
nown who lived many years earlier. Still, this assessment of Van Gogh's afflic-
tion seems reasonable. Although it cannot be proved, it helps explain not only
his behavior but his ultimate contribution to society in his unique paintings.—
M.M. Paparella, M.D.

Fig 1-2.— Left vestibular nerve drawn to scale from a photograph. Thick lines through nerve bun-
dles indicate where histologic sections were cut. ASC, anterior semicircular canal crista and nerve; HSC,
horizontal semicircular canal crista and nerve; PSC, posterior semicircular canal crista and nerve; SAC,
saccular macula and nerve; UTR, utricular macula and nerve; SVN, superior vestibular nerve; IVN, in-
ferior vestibular nerve. (Courtesy of Lee WS, Sudrez C, Honrubia, et al: Laryngoscope 100:756—764,
1990.)
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Morphological Aspects of the Human Vestibular Nerve
Lee WS, Suérez C, Honrubia V, Gémez J (Univ of California, Los Angeles)
Laryngoscope 100:756-764, 1990 1-3

The vestibular nerve is morphologically similar in diverse species. Ana-
tomicophysiologic studies in animals indicate that the morphological
properties of vestibular neurons correlate with functional responses. The
diameter and distribution of fibers in nerves innervating the vestibular re-
ceptor organs in 3 human temporal bones were quantified using com-
puter methods (Figs 1-2, p 3; 1-3).

From 1,416 to 2,335 fibers were present in nerves to the individual
cristae. Fibers 2.5 to 3 wm in diameter were most numerous. The number
of fibers fell exponentially with increasing fiber size. Fibers were differ-
ently distributed in the central and intermediate areas of the crista than at
the ends. Thin fibers tended to project to the ends of the receptor area,
whereas thick fibers were distributed more uniformly, although they were
nearly absent at the extreme ends of the crista. From 3,744 to 5,538 fi-
bers were present in nerves to the maculae. Fibers 3—3.5 um in size pre-
dominated. The similarity of labyrinth innervation in humans, squirrel
monkeys, and bullfrogs suggests that humans and animals share similar
functional properties.

» Morphological findings can be assumed to equate with physiologic findings
but need not necessarily do so. It is interesting to see the similarity of labyrin-

CRISTA -

Fig 1—3.—Posterior crista and nerve. Thick lines through schematic drawing of the nerve indicate 4
levels at which computer reconstructions were made. (Courtesy of Lee WS, Suarez C, Honrubia V, et al:
Laryngoscope 100:756—764, 1990.)
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thine innervation between humans and various animal species.—M.M. Pa-
parella, M.D.

Clinical Diagnosis of Anterior Inferior Cerebellar Artery Thrombosis: Au-
topsy and Temporal Bone Histopathologic Study

Hinojosa R, Kohut RI (Univ of Chicago; Bowman Gray School of Medicine, Win-
ston-Salem, NC)

Ann Otol Rhinol Laryngol 99:261-272, 1990 1-4

i

Fig 1-4.—Organ of Corti of basal turn (original magnification, x195). A, right ear shows loss of
outer hair cells (arrow). B, left ear. Inner and outer hair cells can be recognized (arrows). (Courtesy of
Hinojosa R, Kohut RI: Ann Otol Rhinol Laryngol 99:261-272, 1990.)



