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Severe carotid stenosis may be associated with uncommon clinical symptoms. We report a case of ocular ischemic
syndrome and subsequent rubeosis iridis due to a high-grade carotid stenosis. The patient recovered visual acuity and his
normal iris coloring after carotid endarterectomy. Rubeosis iridis may be the only clinical sign associated with severe
carotid stenosis, making it mandatory to rule out the presence of carotid narrowing when it is detected. Establishing an

early diagnosis is essential to improve quality of life, prognosis, and patients’ outcome. (J Vasc Surg 2012;56:1724-6.)
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Severe carotid artery disease may occasionally present
with uncommon clinical symptoms. Rubeosis iridis
secondary to ocular ischemia may be the first and sole
ocular manifestation leading to the diagnosis of carotid
stenosis.1,2

CASE REPORT

We present a 72-year-old male patient with previous medical
reports of cigarette smoking, hypertension, stable ischemic heart
disease, and type 2 diabetes. He was receiving oral antidiabetics,
statins, �-blockers, a nitrate vasodilator, as well as antiplatelet
therapy.

The patient was initially attended to at the emergency unit of
our institution after developing sudden progressive left eye visual
acuity loss with progressive ocular pain during the previous 4 days.
The eye examination revealed prominent rubeosis iridis, character-
ized by numerous coarse and irregular vessels on the surface and
stroma of the iris (Fig 1), impaired visual acuity (0.4; normal value �

1), increased intraocular pressure (IOP) of 35 mm Hg, grade II
hypertensive retinopathy, and mild nonproliferative diabetic reti-
nopathy. Because of the eye fundus examination findings and
clinical presentation, an ocular ischemic syndrome secondary to
carotid stenosis was suspected. A supra-aortic trunk ultrasound
study was performed showing heterogeneous irregular plaque in
the left internal carotid artery (ICA) leading to significant preoc-
clusive stenosis, as well as a homogeneous plaque in the bifurcation
of the right internal carotid artery with moderate stenosis. Further
angiogram confirmed the diagnosis of carotid stenosis revealing a
critical stenosis and ulcerated plaque at the base of the left ICA.
Moreover, it showed a correct perfusion across the cavernous
segment of the ICA and a poor collateral circulation between the
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nternal and external carotid arteries through the ophthalmic
rtery.

The patient was subjected to preoperative assessment of cere-
ral hemodynamic reserve that measures cerebral blood flow vari-
tions using vasodilating stimuli (different CO2 concentrations)
ith a normal pattern. After 4 days, a left carotid endarterectomy
as performed using a Pruitt-Inahara shunt and Dacron patch

rterial closure. The plaque was, as suggested by angiogram,
lcerated and had severe hemorrhagic areas. The postoperative
eriod was uneventful and the patient was discharged on the fourth
ay. Short-term follow-up confirmed an improvement of his visual
cuity to 0.7 at 1 month after surgery as well as a marked reduction
f rubeosis iridis 15 days after carotid revascularization (Fig 2).
fter 4 years, the patient remains asymptomatic without progres-

ion of the carotid artery disease. Annual color Doppler ultrasound
hows long-term patency of the artery after carotid endarterectomy
ith stable stenosis of the right internal carotid. On the other
and, fundoscopic examinations have shown a progressive wors-
ning of his nonproliferative diabetic retinopathy from mild to
oderate.

ISCUSSION

Rubeosis iridis due to iris neovascularization can be the
nly clinical sign associated with severe stenosis of the
arotid artery.3,4 This finding is often associated with ocular
schemic syndrome (OIS) due to impaired ocular arterial
lood supply that causes generalized ocular ischemia. It is
lso associated with a poor prognosis as the ischemia affects
oth anterior and posterior eye chambers, inducing inflam-
ation and/or increased IOP secondary to neovascular

laucoma. These are cardinal features of generalized
hronic ocular hypoperfusion.4

Ocular ischemic syndrome occurs more frequently in
atients with poor collateral circulation between internal
nd external carotid arteries or between both internal ca-
otid arteries.5 It is more frequent in males over 50 years
ith underlying systemic arteriosclerosis and can be bilat-
ral in up to 20% of cases.2-4,6 In patients with OIS,
educed retrobulbar blood flow is usually detected using a
ransorbital color Doppler imaging, and it is also possible to
bserve a retrograde flow in the ophthalmic artery, which is
highly specific indicator of ipsilateral high-grade ICA
tenosis or occlusion. The flow reversal in the ophthalmic
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artery produces a steal phenomenon from the ocular circu-
lation to the low-pressure intracranial circuit, which leads
to further worsening of ocular ischemia, generating more
retrobulbar blood flow reduction.7-9

The most common symptom in patients with OIS due
to carotid artery stenosis is diminished visual acuity, which
is often associated with ocular pain secondary to the in-
crease in intraocular pressure and ischemia.2,10 It is well
known that carotid artery stenosis may lead to ipsilateral eye
symptoms such as are observed in OIS. Those findings and
symptoms may be the first clinical sign of underlying ca-
rotid artery disease.

Establishing an early diagnosis in patients with ocular
pain and low visual acuity is mandatory. Differential diag-
nosis includes diabetic retinopathy, central retinal vein oc-
clusion, and blood hyperviscosity syndromes. Low cen-
tral retinal artery pressure defines OIS and occurs more
commonly in patients with concurrent carotid artery
stenosis, especially if systemic arteriosclerosis is also pres-
ent. More infrequently, OIS may also be present in
patients with giant cell arteritis, aortic arch syndrome, or
Takayasu syndrome.2,3,11-13

Color Doppler ultrasound of the supra-aortic arteries

Fig 1. Eye examination showed prominent rubeosis irid
the surface and stroma of the iris.

Fig 2. Postoperative image that showed an important decrease of
rubeosis iridis with fewer vessels on the surface of iris.
remains essential to confirm the diagnosis of carotid artery
isease. A transcranial ultrasound and color Doppler ultra-
ound of the ophthalmic artery, central retinal artery, and
etrobulbar vessels add important information about the
everity of the ischemia and the presence of an arterial
hunt. Therefore, these findings could be used as a prog-
ostic tool.14 Other imaging tests such as magnetic reso-
ance angiography, arteriography, or computerized tomo-
raphic angiography may also be used, especially when
urgical treatment is considered.7,9,10,15

Carotid artery endarterectomy in OIS leads to an in-
rease of blood flow and improves clinical findings and
ymptoms after normalization of IOP.5,16-20 However, the
isual prognosis of these patients remains poor. This is
ikely due to having endured intraocular ischemia over
rolonged periods of time (days), as well as the possible
econdary complications from frequent comorbidities such
s diabetes and hypertension. An important possible com-
lication in the acute postoperative period following end-
rterectomy is a sudden rise in IOP that can require emer-
ent ocular treatment. Medical treatment of increased IOP
onsists of ocular hypotensive agents that reduce aqueous
utflow as topical beta-adrenergic blockers or alpha-
gonists along with topical and/or oral carbonic anhydrate
nhibitors. When the increased IOP is refractory to medical
herapy surgery, as trabeculectomy, aqueous shunt im-
lants or laser photocoagulation is often needed.

On the other hand, in patients with retrograde blood
ow from the ophthalmic artery to low pressure intracra-
ial vessels, a normalization of the blood flow in the
phthalmic artery following carotid endarterectomy has
een reported.9,17

In conclusion, the presence of rubeosis iridis can be
onsidered as a hallmark of carotid artery disease that
hould be recognized as a sign of possible underlying
arotid artery stenosis to lead to early diagnosis and im-
rove the patient’s outcome.2,20
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