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Case Report

The Cerebral Angiographic Findings in Cogan Syndrome

M. Sait Albayram, Robert Wityk, David M. Yousem, and S. James Zinreich

Summary: Cogan syndrome is an uncommon disorder of
unknown etiology characterized by vestibuloauditory dys-
function and nonsyphilitic interstitial keratitis. To our
knowledge, the case herein is the first report to demon-
strate the cerebral angiographic findings of a patient with
this syndrome.

Cogan syndrome is an uncommon disease char-
acterized by nonsyphilitic interstitial keratitis and
vestibuloauditory dysfunction. Typically, it pre-
sents with episodes of interstitial keratitis associ-
ated with periods of auditory dysfunction that re-
semble Menière disease and eventually lead to
bilateral hearing loss (1, 2). Recent reports, how-
ever, consider Cogan syndrome to be a multisystem
disease with a wide clinical spectrum (1–3). Ap-
proximately 12% to 15% of patients develop vas-
culitis involving vessels of all sizes in various or-
gan systems (4). Even though autopsy reports of
intracranial vasculitis have been reported in the lit-
erature (5), to our knowledge, there are no existing
reports that directly demonstrate through angiog-
raphy the intracranial vascular abnormalities asso-
ciated with this disorder.

Case Report
In 1992, a 57-year-old man presented with progressive bi-

lateral hearing loss, dizziness, and difficulty maintaining bal-
ance when walking. Subsequently, he developed bilateral non-
granulomatous anterior uveitis that was treated with
corticosteroid eye drops. By 1994, the patient was completely
deaf with considerably impaired vestibular function. Owing to
his bilateral vestibulopathy, his gait grew increasingly worse.
At this time, the patient was hospitalized for chronic anemia
and gastrointestinal hemorrhage. He experienced two strokes,
one in 1996 and one in 1997, when he was diagnosed with
Cogan syndrome. By 1999, the patient could no longer am-
bulate and became bedridden. He became progressively less
communicative and experienced significant dysarthria and oro-
pharyngeal dysphagia as a result of the two strokes. In June
2000, the patient died of sepsis after several episodes of re-
current aspiration pneumonia.

The patient had no history of hypertension, heart disease,
lipid profile abnormality, or diabetes mellitus. Prior to his
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strokes, he had no history of headache or transient ischemic
attack. He did not have a history of syphilis, and a fluorescent
treponemal antibody absorption test for syphilis was negative.
Blood tests conducted on several occasions during the period
between 1992 and 1999 revealed anemia and a gradually in-
creasing elevated erythrocyte sedimentation rate (ESR). In the
years between 1992 and 1999, the patient’s ESR increased
from rates in the low 60s to the most recent rate of 125. Anal-
ysis of the cerebrospinal fluid revealed a glucose level of 61
mg/dL, a total protein level of 62 mg/dL, and a white blood
cell count of 30 (polymorphonuclear 12%, mononuclear 88%).
Results for lyme disease, cryptococcus, tumor cells, and an-
giotensin converting enzyme were negative. An audiometric
test showed complete bilateral sensorineural hearing loss. Co-
lonoscopy, endoscopy, and other diagnostic tests were unable
to locate the source of the patient’s gastrointestinal hemor-
rhage, which was presumed to be secondary to vasculitis. MR
imaging of the brain performed in 1994 revealed a small la-
cunar infarction in the right putamen. An MR examination in
1997 revealed an area of infarction in the posterior right pa-
rietotemporal lobe and right basal ganglia from the patient’s
previous stroke (Fig 1A). It also showed a more recently de-
veloped subacute infarction in the left basal ganglia (Fig 1B).
MR angiography revealed a possible aneurysm measuring 8
mm in diameter at the vertebrobasilar junction and mild ste-
nosis of the mid basilar artery. There was focal stenosis of the
M1 segment of the right middle cerebral artery (MCA) and
dilatation of the M1 segment of the left MCA with mild focal
stenosis distal to the area of dilatation.

The first digital substraction angiography was performed in
1997. The ascending aorta, the origin of the great vessels, and
aortic arch were found to be normal. Mild stenosis of the pe-
trous segment of the left internal carotid artery was noted.
Alternating areas of prominent ectasia and minimal stenosis
were found in the M1 segment of the left MCA (Fig 2A).
Occlusion, stenosis, and contour irregularity were also seen in
the proximal portion and distal branches of the anterior seg-
ment of the MCA. Injection of the right internal carotid artery
revealed mild stenosis affecting the petrous segment and a
rather ectatic cavernous segment. M1 segments of the right
MCA were affected by severe prethrombotic focal stenosis
(Fig 2B). The anterior temporal artery displayed contour irreg-
ularity. On the posterior circulation, bilateral stenosis of the
V4 segment of the vertebral artery was noted, and an aneurysm
measuring approximately 8 mm in diameter was found at the
vertebrobasilar junction. The course of the proximal and mid
portions of the basilar artery alternated between areas of prom-
inent stenosis and mild dilatation (Fig 2 C and D). After cor-
ticosteroid and immunosuppressant medical therapy, a second
angiography was performed in 1999. There were no changes
noted in the vertebral or basilar arteries. The ectasia of the
proximal portion of the left MCA had become more prominent
since 1994 and the stenosis seen at the middle of the M1 seg-
ment had progressed further into severe occlusive disease in
the left MCA and its branches (Fig 3A). The parenchymal
phase of the angiography demonstrated a number of areas of
arterioarterial anastomoses secondary to occlusive disease in
the MCA branches. Interestingly, the prethrombotic stenosis
observed in the M1 segment of the right MCA in 1994 had
improved, and in 1999, was only mildly stenotic (Fig 3B).
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FIG 1.A and B, MR images obtained in
1997 after the patient’s cerebrovascular
accidents in 1996 and 1997. Axial T2-
weighted images (4000/100/2) reveal a
subacute infarction in the left basal ganglia
(asterisk) and a chronic infarction in the
posterior right parietal lobe (star).

FIG 2. Cerebral angiographic images obtained in 1997.
A and B, An anteroposterior projection of the left internal carotid artery (A) and a 208

left posterior oblique projection (B) of the right internal carotid artery also reveal alter-
nating areas of stenosis (arrow) and ectasia (arrowheads). Note stenotic areas in the
course of the anterior temporal artery. No evidence of aneurysm was noted in the internal
carotid artery distributions.

C and D, Anteroposterior projection (C) and lateral projection (D) of the selected in-
jection of the right vertebral artery show alternating areas of ectasia (arrowheads) and
stenosis (arrow) involving the distal segment of the right vertebral artery and the proximal
segment of the basilar artery. A small aneurysm (a) is present at the vertebrobasilar
junction.

Discussion
Cogan syndrome is a rare, multisystem disease

characterized by nonsyphilitic interstitial keratitis
and audiovestibular dysfunction. Other ocular man-
ifestations of the disease include granolomatous
uveitis, episcleritis, scleritis, macular involvement,
coroneal ulceration, optic neuritis, central venous
occlusion, glaucoma, and retinal vasculitis (1). The
etiology and pathogenesis of Cogan syndrome are
unknown. Initially, the disease was thought to be
caused by infection; however, Cogan syndrome is

currently believed to be an autoimmune disorder (1,
2). Approximately half of the patients affected by
Cogan syndrome manifest nonspecific systemic
symptoms. Constitutional symptoms such as fever,
chills, weight loss, arthralgia, and myalgia present
commonly. Respiratory symptoms include dys-
pnea, hemoptysia, and pleuritic chest pain. Gastro-
intestinal symptoms include nausea, dyspepsia, me-
lana, diarrhea, and hepatosplenomegaly (1, 2).
Neurologic symptoms of Cogan syndrome present
in approximately 50% of cases; among these symp-
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FIG 3. A and B, Selective injections of the
internal carotid artery distributions per-
formed in 1999 after immunosuppresant/
corticosteroid therapy.

Selected anteroposterior projection of
the left internal carotid artery (A) and an-
teroposterior projection of the selected
right internal carotid artery injection (B)
show prominent ectasia (arrowheads)
within the M1 segment of left MCA. Severe
occlusive disease (arrow) is noted within
the left MCA distribution. Compared with
the angiographic images of 1997, the ec-
tasis in the left M1 segment of the MCA is
more prominent as is the stenotic portion
of this vessel. The stenosis of the M1 seg-
ment of the right MCA has improved
(arrow).

toms are headache, psychosis, coma, convulsion,
neuropathy, and stroke (6, 7).

Two of the most serious systemic manifestations
of Cogan syndrome are aortic insufficiency and
vasculitis. The prevalence of vasculitis onset in Co-
gan syndrome patients is reported at 12% to 15%.
(1, 4) Vollertsen et al (4) reported the median in-
terval from the diagnosis of Cogan syndrome until
the onset of vasculitis to be approximately 7
months (range, 3 weeks to 8 years), and two thirds
of the patients who developed vasculitis did so
within 1 year. Clinically, vasculitis has been re-
ported to affect the skin, kidneys, subcutaneous
nodules, distal coronary arteries, and muscles. Au-
topsies have revealed vasculitis in the dura, brain,
gastrointestinal system, kidneys, spleen, aorta, and
the coronary arteries (4, 8, 9).

Pathologic findings associated with Cogan syn-
drome include acute vasculitis and fibrosis that may
affect any artery or vein. Pathologic examinations
of the proximal portion of the aorta in patients with
Cogan syndrome have shown generalized dilatation
and narrowing of the coronary ostia in the region
of the valve (5). Microscopic examination of the
aorta revealed neutrophils, mononuclear cells, giant
cells, destruction of the internal elastic membrane,
neovascularization, necrosis, scarring, and fibrotic
hypertrophy. Similar findings, including inflam-
mation, necrosis, and fibrosis, were noted in other
vessels as well. The infiltrate may consist of neu-
trophils, mononuclear cells, plasma cells, eosino-
phils, and giant cells. Intima proliferation with dis-
ruption of the internal elastic membrane may occur,
in addition to intimal thickening and fibrosis. This
type of involvement may extend into the perivas-
cular tissues (1, 5). Autopsy findings reported by
H.G. Thomas (10) included numerous aneurysmal
endothelial plaques affecting the entire aorta and
surrounding ostia, as well as a bilateral carotid bi-
furcation aneurysm.

Although the intracranial vascular abnormalities
observed in our patient may appear to be the result
of artherosclerosis, the differences observed be-
tween the angiographic findings between 1994 and
1999, as well as his medical history, suggest an

inflammatory process. After the patient’s first an-
giography in 1994, he received corticosteroids and
immunosuppressant therapy. The second angio-
graphic study showed increasing ectasis and ste-
nosis of the M1 segment of the left MCA, with the
stenotic portions becoming affected by severe oc-
clusive disease. This study also showed the im-
provement of the stenotic portions of the right
MCA from severe to moderate stenosis. Arthero-
sclerosis may cause stenosis or ectasis within the
cerebral arteries; however, the vascular diseases as-
sociated with artherosclerosis are unlikely to re-
solve or improve with time or medical treatment,
as was the case with our patient. In addition, the
patient has no significant risk factors predisposing
him toward artherosclerosis, and some of his ab-
normal laboratory results indicate an inflammatory
process. For these reasons, we believe that the vas-
cular changes observed in our patient were more
likely to have been the result of an inflammatory
process rather than atherosclerosis.

In our patient, both petrous segments of the in-
ternal carotid artery, the right MCA, and both right
and left vertebral arteries were affected by scattered
stenosis, peculiar diffuse irregular narrowing, occlu-
sion, and stenosis. Other studies of Cogan syndrome
describe extracranial vessels affected by these phe-
nomena as well. The angiographic findings associ-
ated with vasculitis resulting from Cogan syndrome
are scattered stenosis, peculiar diffuse irregular nar-
rowing, and tortuosity of affected vessels (4). In the
literature, these findings were seen in the aorta, ce-
liac, renal, mesenteric, iliac, femoral, popliteal, and
trifurcation arteries (1, 7, 11).

Because of both the extracranial angiographic
and pathologic findings described in several other
cases of vasculitis associated with Cogan syn-
drome, as well as the intracranial findings of our
own case, we believe that the alternating pattern of
stenosis and ectasis as well as a tendency toward
aneurysm formation is characteristic of the disor-
der. The angiographic images of the renal artery
and the aorta presented by two authors (10, 12)
show evidence of both ectasis and the stenotic/ec-
tatic pattern; however, neither feature is noted in
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the text of the articles. Gross examinations of the
aorta in patients with Cogan syndrome have shown
generalized dilatation and narrowing of the coro-
nary ostia; this also suggests the pattern of alter-
nating stenosis and ectasis (1, 5). Aneurysm for-
mation associated with vasculitis seen in Cogan
syndrome is suggested by autopsy findings reported
by H.G. Thomas (10), which included numerous
aneurysmal endothelial plaques affecting the entire
aorta and surrounding ostia, as well as a bilateral
carotid bifurcation aneurysm.

Conclusion

We present the angiographic findings of a patient
with intracranial vasculitis resulting from Cogan
syndrome. Other authors have described stenosis
and peculiar diffuse irregular narrowing within ex-
tracranial arteries; we found these changes to be
present intracranially as well. In addition, we dis-
covered a pattern of alternating ectasia and steno-
sis, as well as an associated aneurysm.
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