
1120-6721/097-05$02.50/0

D. KARACOSTAS1, C. TERZIDOU2, S. VOUTAS2, J. RAFOU1, N. ARTEMIS1, N. GEORGIADIS2

European Journal of Ophthalmology / Vol. 11 no. 1, 2001 / pp. 97-101 

Isolated ocular ischemic syndrome 
with no cerebral involvement in common 
carotid artery occlusion

INTRODUCTION

Common carotid artery (CCA) occlusion may pro-
duce cerebral and/or ocular ischemic symptoms in
relation to reduced blood flow or embolism in the
internal carotid system (1). Concomitant impairment
of the external carotid collateral network in CCA oc-
clusion may explain the higher frequency of cere-
bral transient ichemic attacks, stroke and amauro-
sis fugax than with isolated internal carotid artery
(ICA) occlusion (1), although 25% of cases remain
asymptomatic (2).

The ocular ischemic syndrome (OIS) (3) is frequen-
ty the only or earliest clinical manifestation of severe

carotid artery disease (CAD) (4) but its recognition is
hampered by its diverse and sometimes subtle pre-
sentation (3, 4), the similarity of visual phenomena to
other ocular conditions (3, 4) and the frequent ab-
sence of neurological symptoms or signs (4, 5).

These patients are at risk for ischemic cerebrovascular,
coronary or peripheral artery disease and the prog-
nosis for life, as well as for vision, is threatened (6-
8). Thus, early diagnosis (3, 8) requires alert and co-
operative ophthalmologists and neurologists.

We present a documented case of isolated severe
ocular ischemia that remained undiagnosed for two
years, probably because the underlying CCA pathol-
ogy caused no cerebral involvement.

PURPOSE. The ocular ischemic syndrome (OIS) is sometimes a complication of common carotid
artery (CCA) occlusion causing complete interruption of blood flow through both the inter-
nal and external carotid arteries we investigated a single case of an isolated OIS that re-
mained undiagnosed for two years, because the underlying CCA pathology caused no cere-
bral involvement.
CASE REPORT. A 57-year-old man presented with subacute painful visual loss in the right eye
in a setting of hypertension, smoking and coronary artery disease. 
RESULTS. Neurological examination, a brain CT and MRI scan were all normal. Extensive lab-
oratory work-up excluded small artery disease, inflammatory arteritis or cardiac causes of
retinal embolism. Ophthalmologic evaluation and fluorescein angiography gave findings con-
sistent with OIS, while vascular ultrasound evaluation and aortic arch angiography verified
right CCA occlusion accompanied by an extensive collateral network.
CONCLUSIONS. Had this patient been referred sooner for a simple carotid artery work-up,
both the CCA occlusion and the OIS could probably had been prevented. (Eur J Ophthal-
mol 2001; 11: 97-101)
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Case report

A 57-year-old white man with a history of hypertension
and cigarettes smoking for ten years was admitted for
evaluation of a right-sided monocular visual loss, ac-
companied by periorbital pain ipsilaterally. His med-
ical history was significant for coronary artery disease
that had been managed with transluminal angioplas-
ty in another hospital, two years ago. Since then, he
had experienced several episodes of transient
monocular blurring of vision in the right eye, that re-
solved in a few minutes. Treated with acetylsalycilic
acid 100 mg/d these episodes did not recur. One month
before admission he had noticed gradual visual im-
pairment in the right eye, followed three weeks later
by almost complete visual loss and periorbital pain. 

On admission, the best corrected visual acuity was
20/20 for the left eye, but only hand motion vision in
the temporal hemifield for the right eye. Under daylight
conditions, the left pupil was 3 mm with normal reac-

tion to direct light, to dark and near, but no consensu-
al light reaction. The right pupil was 7 mm and fixed to
either direct or consensual light stimulation, to dark,
near and to the instillation of 1% pilocarpine solution.
Extraocular movements were full, there was no ptosis
and corneal sensation was normal bilaterally. The in-
traocular pressure in repeated measurements, at dif-
ferent times of day did not exceed 18 mmHg, with no
more than 4 mmHg difference between the two eyes,
the right eye having the higher pressure. Visual fields
with automatic perimetry only disclosed an island in
the temporal hemifield of the right eye. Ipsilateral fun-
duscopy showed marked arterial stenoses and straigh-
tening, with irregular venous dilation, dot and blot reti-
nal hemorrhages and microaneurysms, most marked in
the superior nasal arcade, with no edema, cherry red
spot or embolic material (Fig. 1a). The right optic nerve
head was pale with clear borders and stagnation of the
blood column at the exit of vessels from the optic disc.
Slit lamp examination and gonioscopy detected con-

Fig. 1a - Right funduscopy showed marked arterial stenoses
and straightening (small arrow), with venous dilations (large ar-
row), dot and blot retinal hemorrhages and microaneurysms (curved
arrow).
b - Confluent right iris neovascularization throughout the sur-
face (arrows).
c - Neovascularization included the angle (arrows) with the an-
terior chamber angle partially closed, due to anterior synechi-
ae (curved arrow).
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fluent right iris neovascularization throughout the iris
surface (Fig. 1b), including the angle, with the anterior
chamber angle partially closed due to anterior synechiae
(Fig. 1c). The conjunctiva, cornea, lens and anterior vit-
reous were clear. Fluorescein fundus angiography
showed markedly delayed and patchy choroidal filling
(over 60 sec), prolonged arteriovenous transit time (over
120 sec) and late staining of the retinal arteries and
veins in the right eye (Fig. 2).

The left eye and the remainder of the general and
neurological examination, a brain CT and MRI scan
were all normal. Extensive hematological, bio-
chemical and immunological tests were either neg-
ative or unrevealing. Vascular ultrasound evaluation
with color-coded Duplex imaging indicated a right
CCA occlusion, with retrograde flow in the right oph-

thalmic artery (Fig. 3). Transcranial Doppler detected
intracranial left-to-right hemisphere collateral cir-
culation through the contralateral ICA and middle
cerebral artery, as well as from the posterior circu-
lation towards both carotid systems.

Finally, an aortic arch angiography verified the right
CCA occlusion and also showed irregular atheroma-
tous stenoses of the right vertebral artery and insignificant
(<50%) left bifurcation change (Fig. 4).

DISCUSSION

Hedges (9) first described chronic ocular ischemia
secondary to ICA occlusion and later reports included
CCA occlusion as well (1, 2, 4). Although the true in-

Fig. 2 - Right fluorescein angiography.
a - 45 sec after injection. Patchy choroidal filling (straight arrows) and delayed arterial staining (curved arrow).
b - 84 sec Choroidal filling is partially incomplete and the veins remain empty (arrow).
c - 173 sec. Choroidal filling is completed.
d - 350 sec. Dye leakage is obvious (arrows). The venous circulation remains abnormal. 
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cidence of OIS is not known, it is estimated that 5%
of patients with marked carotid artery stenosis pre-
sent with the syndrome (7). The OIS is presumably
caused by reduction of blood flow to the eyeball pro-
ducing anterior or posterior segment ischemia or both,
sometimes accompanied by periorbital pain (3, 10).
However not all patients with severe CAD develop
OIS (7), suggesting an ocular steal mechanism (11).
Recent hemodynamic studies support this, and also
indicate that in certain patients with bilateral ICA (12,
13) or ipsilateral CCA occlusion (14), flow reversal
in the ophthalmic artery acts as collateral, support-
ing the cerebral circulation, stealing blood away from
the eye (12-14). 

Our patient presented with subacute painful visual
loss in the right eye, associated with ipsilateral CCA
atherothrombotic occlusion, in a setting of hypertension,
smoking and coronary artery disease. There was no
evidence of associated small-artery disease, infiammatory
arteritis or cardiac causes of potential retinal embolism.
Ophthalmologic evaluation and fluorescein angiorgaphy
gave findings consistent with both anterior and pos-
terior segment ocular ischemia indicative of OIS (3,
6, 13), in the absence of diabetes, central retinal vein
occlusion or uveitis, that could masquerade as OIS
(3). The clinical characteristics of the areactive right
mydriasis in our patient possibly reflected iris or cil-

Fig. 3 - Color-coded Duplex
imaging with the correspon-
ding Doppler spectra of the
right (R) and left (L) oph-
thalmic artery. Note the ret-
rograde flow, with a downward
spectrum, in the right oph-
thalmic artery, in contrast
with the normal left oph-
thalmic artery, with an upward
spectrum. 

Fig. 4 - Aortic arch angiog-
raphy (oblique view) con-
fined in the right CCA occlu-
sion (short arrow) and also
showed irregular stenoses
of the right verterbral artery
(long arrow) and insignifi-
cant left carotid bifurcation and
left vertebral artery changes
(double arrow).
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iary ganglion ischemia due to prolonged hypoperfu-
sion of the eye as has been suggested in CCA oc-
clusion in patients with the OIS (15) or in ICA occlu-
sion with ischemic optic neuropathy (16) and central
retinal artery occlusion (17). However ipsilateral my-
driasis due to oculomotor nerve paresis, has been re-
ported in CCA occlusion, accompanied with visual loss
(18) or not (19), as well as in ICA occlusion in asso-
ciation with the OIS (20).

The complete absence of ipsilateral hemisphere in-
volvement detectable either clinically or by neuroimaging
studies (CT and MRI), might be due to the develop-
ment of an adequate collateral supply through the cir-
cle of Willis from the contralateral carotid and verte-
brobasilar system (14, 18), as well as from the ipsi-

lateral opththalmic artery (8, 11, 13), as was indicat-
ed by the vascular ultrasound findings. 

We believe that the fact that this patient had had
no neurological symptoms, delayed the diagnosis of
the underlying CCA pathology for two years, and his
well-developed collateral supply protected the cere-
bral circulation at the expense of his ocular function
and vision (12-14). Had this patient been referred sooner
for a simple carotid artery work-up (8, 13, 16), both
the CCA occlusion and the OIS could probably had
been prevented (3, 6, 21, 22). 

Reprint requests to:
Dimitris Karacostas, MD
B’ Department of Neurology, AHEPA Hospital
Thessaloniki, Greece
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