Review

Cogan’s syndrome: Organ-specific autoimmune disease

or systemic vasculitis?

A report of two cases and review of theliterature

M. Gaubitz!, B. Libben?, M. Seidel?, H. Schotte!, F. Gramley?, W. Domschke!

Department of Medicine B and 2Clinic

for Otorhinolaryngology, University of
Munster, Munster, Germany

Markus Gaubitz, MD; Bjérn Liibben, MD;
Matthias Seidel, MD; Heiko Schotte, MD;
Felix Gramley, MD; Wolfram Domschke,
MD, Professor.

Please address reprint requests to: Markus
Gaubitz, MD, Department of Medicine B,
University of Munster, Albert-Schweitzer -
Strasse 33, D-48129 Minster, Germany.
E-mail: gaubitz@uni-muenster.de
Received on December 28, 2000;

accepted in revised form on June 12, 2001.

Clin Exp Rheumatol 2001; 19: 463-4609.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2001.

Key words: Cogan’s syndrome, organ-
specific autoimmunity, systemic vas-
culitis, immunosuppressive treatment.

ABSTRACT
Cogan'ssyndromeisarare disorder of
unknown origin characterized by in -
flammatory eye disease and vestibu -
loauditory symptoms. Typically, young
adults suffer from interstitial keratitis
and sudden onset of tinnitus and hear -
ing loss. Few cases (around 150) have
been published and thusit is difficult to
determine the percentage of patients
with underlying systemic disorders
such as systemic vasculitis. The variety
of systemic manifestations is large and
includes fever, splenomegaly, lymph -
adenopathy, and musculoskeletal com -
plaints. Systemic vasculitis can be seen
in around 10% of cases and may in -
volve the large vessels, appearing as
Takayasu-like vasculitis with affection
of the aortic valve but also the coro -
nary arteries and the small kidney vas -
culature. Evaluating the exact exten -
sion of the systemic features determines
the choice of treatment. While corticos -
teroids have proved to be of short-term
benefit, long-term treatment with
immunosuppressive drugsis controver -
sial. Auditory function in deaf patients
has often been restored successfully
with cochlear implants.

To illustrate the nature of the syndrome,
we present two patients with a wide
clinical spectrum of symptoms from
local disease restricted to the eyes and
ears to a widespread vasculitis affect -
ing arteries of the brain, kidney and the
upper and lower extremities. We then
review the typical aspectsaswell asthe
etiology of the disease.

Introduction

In 1934 Mogan and Baumgartner (1)
were first to describe a patient with
non-syphilitic interstitial keratitis and
audiovestibular dysfunction. Eleven
years later David Cogan (2), an oph-
thalmologist, reported four patients
with the same symptoms and classified
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this specific entity as "Cogan’s syn-
drome". In 1960 Cody and Williams (3)
emphasized the systemic manifesta
tions of this syndrome. Most cases have
since then been published in the oto-
laryngological literature. However,
considering its systemic features, oph-
thalmologists and internists, especialy
cardiologists, nephrologists, and rheu-
matologists, may also encounter pa-
tients with Cogan’s syndrome. An in-
terdisciplinary approach might not only
improve the diagnosis, but also shed
light on the etiology and pathogenesis
of this rare disorder.

[llustrative casereports

Patient 1

An 18-year-old man presented with
sudden onset of hearing loss in the left
ear accompanied by tinnitus and nau-
sea. The patient also suffered from re-
current losses of balance and a tenden-
cy tofall to the left side. One week ear-
lier he had experienced an episode of
ophtalmologically diagnosed intersti-
tial keratitis with photophobia and
spontaneous remission after 24 hours.
These symptoms then reappeared toge-
ther with the hearing loss.

Audiometry showed bilateral sen-
sorineural hearing loss (Fig. 1). Vesti-
bular examination demonstrated a left
beating nystagmus and bilateral ab-
sence of labyrinthine function by calor-
ic testing on both sides. During a fol-
low-up visit at an eye clinic, bilateral
episcleritis in addition to typical non-
syphilitic interstitial keratitis were
found (Fig.2). A complete physical
examination revealed no other patho-
logical findings (blood pressure 125/85
mm Hg, heart rate 63/min). Laboratory
testing showed a dlightly elevated ESR
(18/44 mm/h) but no other abnormali-
ties. Antinuclear antibodies, anti-DNA,
anti-ds-DNA and rheumatoid factors
were negative; serologic tests for sy-
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Fig. 1. Audiograms on admission (first line),and 2 months (second line) and 6 months (third line) later
showing bilateral sensorineural hearing loss with partial remission under treatment.

philis, borreliosis and chlamydiainfec-
tion were al within normal ranges, as
were guantitative immunoglobulins
and complement levels.

Initially the patient was treated with
high doses of prednisolone (100 mg/d),
azathioprine (100 mg/d) and dexam-
ethasone eye drops. Under this regimen
the audiometry results improved con-
tinuously and steroids were tapered

slowly. The patient was placed on long-
term therapy consisting of fluocortolon
(2.5 mg/d) and azathioprine and re-
mained free of complaints except for
ear involvement. During the 8 years of
follow-up the patient experienced sev-
era episodes of sudden onset hearing
loss of increasing severity. These were
successfully treated each time with
steroid pul se therapy, but moderate per-

Fig. 2. Left eye on admis
sion, demonstrating typical
W signsof episcleritis.
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manent hearing loss on the right side
was sustained. Systemic symptoms
were not observed.

Patient 2

A 36-year-old femal e teacher presented
with a 12-month history of weakness
and pain in her arms which appeared to
be particularly pronounced when writ-
ing on the blackboard. Ten years earlier
Cogan’s syndrome had been diagnosed
with recurrent episodes of keratitis, 7
months later accompanied by vertigo
and progressive hearing loss. At the
time, peripheral pulses had been nor-
mal and the blood pressure hilaterally
was 140/80 mm Hg. Her ESR was ele-
vated a 45 mm/h. Seven months after
the onset of the first symptoms oral
steroid treatment was started, resulting
in the remission of keratitis and im-
provement of hearing. Despite severa
corticosteroid pulses and long-term
azathioprine treatment, progressive
hearing loss gradually developed.
When she became completely deaf 3
years ago, shereceived a cochlear im-
plant with excellent results (Fig. 3).
Physical examination now revealed the
absence of radial pulses and no measur-
able blood pressure of the upper extre-
mities. There was a new aortic valve
murmur with continuation to her right
carotid artery. Her ESR was 48 mm/h
and CRP 7.4 mg/dl (n.v.<0.5 mg/dl);
routine laboratory values were other-
wise normal. 1gG was dightly elevated
at 1640 mg/dl (n.v.<1600 mg/dl); anti-
nuclear antibodies, anti-DNA, rheuma-
toid factors, C and P-ANCA were neg-
ative, as were serologic tests for infec-
tions with chlamydia and borrelia.
Ultrasound doppler examination docu-
mented a significant reduction in blood
pressure in both the radial and ulnar ar-
teries. Aortic angiography (Fig. 4)
showed total occlusion of both subcla-
vian and vertebral arteries with collat-
eral supply to both arms, a distinct
dilatation of the proximal part of the
right carotid artery and a long narrow
stenosis of the left carotid artery. The
renal arteries showed a moderate asym-
metric stenosis close to the aorta.

Oral cyclophosphamide, corticosteroid,
and aspirin treatment resulted in a
decline in the inflammatory markers.
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Fig. 3. Radiograph of the cranium showing implant and electrode to the cochlea.

An aortic angiogram 12 months later
documented an unchanged status in the
aortic arch and its branches, but a mod-
erate stenosis of both femoral arteries.
One year later the patient remains in
good health with inflammatory para-
meters within the normal range and
only dlight lower extremity exertional
claudication. Cyclophosphamide treat-
ment was changed to cyclosporine A

(200 mg/d, then 150 mg/d with further
tapering until it was finally discontin-
ued) and daily alternating prednisolone
doses of 7.5 and 10 mg.

Epidemiology

Cogan’s syndromeis arare disease oc-
curring primarily in young adults. The
overal number of published cases is
closeto 150; however, it is possible that

Fig. 4. Aortic angiogra-
phy with total occlusion
of both subclavian arter-
ies, collaterd supply to
both arms, distinct dila-
tation of the proximal
part of the right carotid
artery, and long distance
filiform narrowing of the
left carotid artery.
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some cases may have been counted
twice - as case reports as well asin re-
views. The median age of onset was
about 25 years in the two largest co-
horts, and the sex distribution was even
(4,5). Some cases of Cogan's syn-
drome in children (4,6,7) and in per-
sons more than sixty years of age (4)
have been reported. The actual number
of patients suffering from Cogan’s syn-
drome could well be substantially high-
er because many cases are incompl ete-
ly or wrongly diagnosed as idiopathic
hearing loss/deafness, autoimmune in-
ner ear disease, or idiopathic recurring
keratitis. Since these disorders are fre-
quently treated with corticosteroids, the
typical or complete clinical picture of
Cogan’s syndrome may often be blur-
red.

Pathogenesis

Although the cause of Cogan's syn-
drome remains obscure, an immunolo-
gic etiology has been suggested by
many authors. This opinion has been
supported by laboratory and histopath-
ologica findings, as well as by the
favorable response to immunosuppres-
sive treatment in the majority of cases.
Most authors found elevated erythro-
cyte sedimentation rates (4,8), which
were particularly high in patients with
large vessdl vasculitis, and elevated
white blood cell counts. Typical labora-
tory markers of systemic autoimmune
disease (e.g., antinuclear antibodies,
antineutrophil-cytoplasmatic antibod-
ies) could be detected in a very small
number of patients (9, 10). Several
patients tested for antibodies to corneal
antigens were found to be positive (11,
12). A more specific characterization of
the possible corneal autoantigen ill
needs to be carried out.

Chronic inflammation is the most con-
sistent finding in histopathological stu-
diesin patients suffering from Cogan’s
syndrome. The arterial wall may show
signs of acute and chronic inflamma-
tion with inflammatory cells (lympho-
cytes, plasma cells), fibrinoid necrosis,
and intimal proliferation (5, 14).

Upper respiratory infections preceding
the onset of Cogan’'s syndrome were
found in a remarkable 32-65% in
Haynes and Vollertsen's reviews (4, 5).
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Table . Systemic vasculitic involvement in patients with Cogan’s syndrome.

Artery

Clinical symptoms

References

Aorta

Aortic valve regurgitation, stenosis of the

ostium of coronary arteries, aneurysm

Coronary arteries
A. mesenterica
A.rendis

A. subclavia

A. carotis None

A. femoralis

Exertional dyspnea, stenocardia
Mesenteric insufficiency
Reduced perfusion in renography
Upper extremity claudicatio

Lower extremity claudicatio

Vollertsen (4), Haynes (5), Cochrane (18),
Tseng (19), Ho (20)

Allen (8), Livingston (22)
Allen (8), Thomas (21)
Vella (16)

Allen (8), Raza (17)

Cochrane (18)

Vollertsen (4), Allen (8)

Antibodies to chlamydia trachomatis
were found in some (5,15), but not all
patients (16,17). However, in most pa
tients antibiotic regimens were not
effective.

Symptoms

Ophthalmologic findings

Pain, eye redness, photophobia, and
blurred vision are typical complaintsin
the early stages of interstitial keratitis.
Iritis and conjunctival hemorrhage may
also develop. Originaly, Cogan sug-
gested that there might be two forms of
the syndrome: atypical form character-
ized by these ocular symptoms, and an
atypical form in which scleritis, epis-
cleritis, retinal artery occlusion, chori-
oiditis, retina hemorrhage, or exoph-
talmus are present.

\estibuloauditory findings
Vestibuloauditory involvement begins
with the sudden onset of vertigo, tinni-
tus, nausea, vomiting, and hearing loss.
The clinical picture mimics that of
Meniére's disease and typically devel-
opsjust prior to or soon after interstitial
keratitis. Audiometry demonstrates
sensorineura hearing loss affecting all
frequencies. Hearing may be influ-
enced by the natural course of the dis-
ease (exacerbations and remissions)
and by treatment. However, a majority
of the 50% of patients who develop
deafness do so within the first three
years after onset (4,5).

Systemic findings

According to the largest case series
published, many patients have systemic
complaints; these may be unspecific
(e.g., fever, weight loss, fatigue, head-
ache, arthralgias and myalgias), but

may also represent symptoms of vas-
culitic involvement of different sized
vessels. Table | summarizes the vascu-
litic manifestations and typical symp-
toms of Cogan's syndrome involving
the aorta, large vessels (particularly the
aortic arch vessels), and medium sized
arteries. The clinical picture may offer
avariety of other findings such as pleu-
ropericarditis, lymphadenopathy, ab-
normal urinalysis, cutaneous nodules,
and rashes.

Diagnosis

Generally accepted diagnostic criteria
have so far not been agreed upon. To-
day, the diagnosis of Cogan's syn-
drome requires the presence of inflam-
matory eye disease (interstitial keratitis
or other inflammatory eye manifesta-
tions) and objective vestibuloauditory
dysfunction with hearing loss and verti-
go. Possible additional symptoms are
unspecific systemic signs and symp-
toms of systemic vasculitis. The physi-
cal examination should focus on, but
not be limited to, eye and ENT exami-
nations. A general medical history and
physical examination must |ook specif-
icaly for signs of systemic involve-
ment, especialy vasculitis. The inter-
view should include questions regard-
ing fever, weight loss, cutaneous abnor-
malities, neurological symptoms such
as hypesthesia, motor weakness, pain
as a symptom of abdominal angina,and
claudication secondary to peripheral
artery disease. During the physical ex-
amination one must consider lymph-
adenopathy, cutaneous efflorescences
(e.g., vasculitic or necratic), and heart
and large vessel murmurs, as well as
differences in pulses and blood pres-
sure between the left and right sides.
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Findings should be further evaluated by
ultrasound-doppler and, if necessary,
angiography.

Typicaly, the laboratory results in Co-
gan's syndrome are unspecific. Since
there is no specific marker available,
screening should include ESR, acom-
plete blood count, and routine serum
parameters. To narrow the differential
diagnosis, screening for infectious
pathogens including borreliosis and
treponema should be performed. With
regard to autoimmune disease, antinu-
clear antibodies and antineutrophil-
cytoplasmatic antibodies should be
screened for. Radiologic imaging must
include a standard chest x-ray and, if
necessary, a cranial MRI which could
show high signals in the cochlear and
vestibular structures with enhancement
on T1-weighted images, and eventually
exclude retrocochlear lesions such as
acoustic neurinomas, another possible
cause of hearing loss or symptoms of
dizziness (23,24). Angiographic proce-
dures are indicated in cases of side dif-
ferences in the peripheral pulses or
blood pressure and abnormalitiesin the
vascular ultrasound.

Treatment

The degree and intensity of treatment
depend on the extension of the disease,
especially the presence of systemic
vasculitis. Interstitial keratitis may
respond to the local administration of
corticosteroids and atropine eye drops.
However, the course of vestibuloaudi-
tory function depends on early treat-
ment with systemic corticosteroids (2
mg/kg/d prednisolone), which there-
fore is recommended in most patients
with suspected Cogan’s syndrome (25-
28). How rapidly this dose can be ta
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pered depends on the clinical response,
especialy with regard to audiometric
improvement. Should the response be
delayed or incomplete, an immunosup-
pressive agent should be added. Evi-
dence from large studies is lacking, but
in the small numbers of patients report-
ed in the literature azathioprine (4,29),
cyclosporine A (8) and methotrexate
(19,30-32) have been found to be bene
ficial in some but not all patients. For
patients devel oping deafness during the
course of the disease, a cochlear im-
plant is a well-established therapeutic
option with convincing results (33,34).
Systemic vasculitis with its sometimes
widespread, life-threatening sequelae
may reguire even more aggressive im-
munosuppression using cytotoxic
agents. There is some experience with
cylophosphamid therapy, both pulse
and daily, but this has not been proven
to be successful in al severely ill pa
tients (8,35,36). However, acombina-
tion therapy or a step down regimen
starting with cyclophosphamide and
then switching to methotrexate or cy-
closporine A after having achieved at
least a partial response might be a
promising option for the future.

Discussion

We have described two cases of Co-
gan’s syndrome representing the wide
clinical spectrum of thisrare disorder.
Patient 1 had first been seen by our oto-
laryngology department with the typi-
cal vestibuloauditory symptoms of Co-
gan's syndrome such as hearing loss,
tinnitus and nausea. The ocular in-
volvement was less marked, with recur-
ring temporary keratitis accompanying
other symptoms. At no time did the pa-
tient have systemic complaints and his
only laboratory abnormality was a
dightly elevated ESR. Treatment with
steroids and azathioprine improved the
hearing symptoms, although moderate
hearing loss did develop over the 8
years of observation, with intermittent
flares responding well to steroid pulse
therapy.

This first patient fulfilled the main cri-
teria required for the diagnosis of Co-
gan’s syndrome, i.e. simultaneous in-
volvement of the eyes and ears. Asin
the magjority of patients, neither symp-

toms of systemic vasculitis nor system-
ic complaints such as fever or malaise,
both of which can be found in patients
without systemic vasculitis, developed.
Early diagnosis and aggressive treat-
ment may have prevented the devel op-
ment of systemic disease, and it surely
preserved sufficient hearing for daily
life.

Patient 2 presented a dramatic course
of Cogan’'s syndrome with severe organ
damage despite attempts to halt its
course with several treatment regimes.
Initial symptoms were restricted to the
eye and when — 6 months later — dizzi-
ness, nausea and hearing |oss appeared,
corticosteroid treatment was started
within weeks. Over the years the pa
tient’s hearing inexorably deteriorated,
however, ending in deafness and the
need for a cochlear implant. Cochlear
implantation dramatically improved
her hearing, enabling her to resume her
job as ateacher.

If her symptoms had been limited to
these, one could have called her case a
typical course of Cogan's syndrome
with eye and ear involvement. Interest-
ingly, however, 11 years after the first
ocular symptoms the patient developed
signs of systemic vasculitis for the first
time. Thisis especially surprising con-
sidering that she had received immuno-
suppressive treatment throughout that
period. Retrospectively, however, it ap-
pearsthat the drug selection and dosage
may not have been sufficient to normal-
ize the laboratory parameters of in-
flammation. The precise starting-point
of the vascular changes in this patient,
in particular the stenosis of the subcla
vian arteries, remains speculative. Be-
ing common in aortic arch syndromes
of a wholly different etiology, it took
around 12 months starting from the
onset of the first complaints to perform
an angiogram and thus to diagnose the
widespread vasculitic changes.

The vasculitic involvement in this
patient is the most extensive thus far
published in the literature on patients
with Cogan's syndrome. Our patient
had angiographically proven vasculitic
obstruction or stenosis in the carotid,
vertebral, subclavian, renal, and femor-
al arteries, as well as in the abdominal
aorta. In one prior case, published by
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Allen (8), a stenotic lesion of the left
subclavian artery, the brachiocephalic
trunk, and the renal arteries was des-
cribed. This patient wasinitially treated
with cyclophosphamide, and then
switched to cyclosporine A with agood
response. Aggressive immunosuppres-
sive treatment, including cyclophos-
phamide therapy, failed to totally nor-
malize the inflammatory parametersin
our patient, although a significant re-
duction could be observed. This may
explain the lack of any dramatic events
such as cerebral ischemia, or periphera
or central ischemic necrosis.

Taking into consideration these highly
different manifestations of Cogan's
syndrome, we conclude that:

- All patients with inflammatory eye
disease should be interviewed for
symptoms of vestibuloauditory dys-
function and vice versa.

- This recommendation should espe-
cialy be made to ophthalmol ogists and
otolaryngologists, to whom these pa
tients typically present first.

- In patients with involvement of both
organ systems justifying a strong suspi-
cion of Cogan's syndrome, athorough
physica examination must follow,
including auscultation of the heart and
large arteries of the chest and abdomen,
together with bilateral blood pressure
measurements of both the upper and
lower extremities. In cases of abnor-
malities ultrasound doppler and, if nec-
essary, intra-arterial angiography
should be performed.

- Treatment should be aimed at ensur-
ing a sufficient suppression of inflam-
mation, which can be monitored by
laboratory parameters as well as sub-
jective complaints. Systemic symptoms
require constant monitoring with perio-
dic examination in order to diagnose
the early signs of systemic vasculitis.
However, these two case studies with
their significant differences raise the
guestion asto whether they merely rep-
resent different variations of Cogan's
syndrome or actually constitute totally
different entities. Both patients present-
ed the typical combination of eye and
ear involvement which rarely compli-
cate other systemic conditions. In the
differential diagnosis Wegener's granu-
lomatosis, polyarteriitis nodosa, micro-
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scopic angiitis, Takayasu's arteritis
temporalis and the rarer manifestations
of systemic connective tissue diseases
(e.g., systemic lupus erythematosus)
should be included. In our cases there
were none of the typical symptoms of
any of these diseases.

Wegener’s granulomatosis (WG) is the
form of vasculitis in which eye and ear
involvement is most frequently seen;
WG is characterized by hemorrhagic
lesions of the throat and nose, pul-
monary infiltrates, vasculitic changes
of the small vessels, glomerulonephri-
tis, and the frequent detection of anti-
neutrophil-anticytoplasmatic antibod-
ies (ANCA). Our patients did not fulfill
the diagnostic criteria for Wegener's
granulomatosis (37). However, in the
early stages of both diseases, especially
when presenting with an incomplete
clinical picture, the differentiation
might be difficult or impossible. These
patients should be monitored regularly,
with particular regard to the develop-
ment of ANCA, pulmonary infiltrates
or glomerulonephritis.

Another systemic vasculitis associated
with glomerulonephritis is microscopic
polyangiitis. Patients suffering from
microscopic polyangiitis often show
inflammatory eye involvement; the
detection of ANCA (in up to 80% of
patients) may help to differentiate this
entity from Cogan’s syndrome. In con-
trast to Cogan’s syndrome and Weg-
ener's granulomatosis, microscopic
polyangiitis is restricted to the small
vessels such as arterioles and usually
does not involve the medium sized ar-
teries (38).

Patient 2 was characterized by wide-
spread vasculitic involvement of the
large and medium sized arteries of the
upper and lower body halves; such ex-
tensive involvement has been frequent-
ly reported in patients with Takayasus's
arteritis, avasculitis of unknown, prob-
ably autoimmune, origin affecting par-
ticularly young women (39). In this
disorder visual impairment has been
described in a noteworthy percentage
of patients; however, keratitis and scle-
ritis are not regarded as typical mani-
festations of Takayasu's arteritis (40).
Other vasculitic disordersinvolve arter-
ies of smaller size and can therefore be

Cogan's syndrome: Organ-specific or systemic ?/ M. Gaubitz et al.

excluded.

These considerations make Cogan's
syndrome the most likely diagnosis in
our patients. It remains speculative
whether Cogan’s syndrome can appear
in an extended version with systemic
vasculitic changes, in addition to its
typical form with eye and ear involve-
ment, (41). Arguably, the development
of extended disease might be related to
a delayed start or to insufficient im-
munosuppressive treatment, giving the
vasculitic process the chance to spread
from the eye and ear to other vessels.
Histopathological sections did not de-
monstrate vasculitic changes (13,42);
several reasons, however, argue for a
vasculitic pathogenesis of the eye and
ear manifestations in Cogan's syn-
drome. The coincidence of systemic
vasculitisis closeto 10% and is unlike-
ly to be caused merely by chance. Only
a few patients, all on quite different
therapy regimens, have undergone his-
topathological analysis of corneal and
cochlear material. These may not re-
flect the typical or early picture of the
disease. Stone in his review “Immune-
mediated inner ear disease” (43) under-
lines the difficulties of obtaining rele-
vant tissue specimens from untreated
patients. The mechanisms of autoim-
mune diseases of the ear and eye are
still obscure; quite possibly, the
autoimmune processes in these organs
are temporary and do not even produce
a systemic autoimmune response that
can be detected in specimens such as
blood samples. Hughes (44) demon-
strated that an inner ear membrane
extract inhibited lymphocyte migration
in a patient with Cogan's syndrome,
while Peeters (45) describes lympho-
cyte stimulation by eye-specific pro-
teins (S antigen, outer rod segment,
cornea protein or scleroprotein). Re-
cent studies recommend screening for
antiendothelial autoantibodies [positive
in 8 of 15 patients with sudden hearing
loss in Ottaviani's study (46)] and to
combine a Western blot for heat shock
protein (hsp) 70 with ESR, which were
the most predicti ve tests for a good re-
sponse to steroid treatment in Hirose's
group (47). Finally, the good response
to the early ingtitution of corticosteroid
therapy which was observed with very
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few exceptions (36) — as well as the
beneficial effects of several other
immunosuppressive regimens (8, 29-
32) — support the hypothesis of an
autoimmune  process underlying
Cogan’s disease.

Considering all of these observations,
evidence seemsto suggest an immuno-
logic etiology for Cogan's syndrome,
one producing a typica vasculitis in
some patients and inflammatory mani-
festations of the cornea and inner ear
which are not yet clearly understood in
other patients.

Conclusion

Cogan’'s syndrome is a rare, but per-
haps underestimated disorder consist-
ing of interstitial keratitis and vestibu-
loauditory involvement with nausea,
tinnitus and hearing loss often pro-
gressing to deafness. Since the clinical
course is extremely variable, one must
be aware of potential systemic features
and an interdisciplinary approach ap-
pears to be essentia for early diagnosis
and treatment. Therapy consists of cor-
ticosteroids, additional immunosup-
pressive agents, if necessary, should be
used to normalize the inflammatory
markers and prevent an organ-threaten-
ing progress of the disease. Although
there is some evidence for an autoim-
mune process initiating systemic vas-
culitis in a minority of patients, the
exact pathogenesis leading to corneal
and inner ear damage remains to be
investigated.
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