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Transient monocular blindnessin carotid
occlusion testing.
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Transient Monocular Blindness in Carotid Occlusion Testing

Robert W. Hurst and Herbert 1. Goldberg

Summary: A patient developed monocular blindness 23 minutes
into a temporary balloon occlusion test of the carotid artery, on
the side being tested. His vision returned to normal 1 minute
after the balloon was deflated. The authors emphasize the
importance of complete frequent neurologic examination during
this kind of test.

Index terms: Interventional neuroradiology, provocative testing;
Interventional neuroradiology, complications of; Arteries, ca-
rotid (internal); latrogenic disease or disorder

The primary complication associated with ther-
apeutic occlusion of the internal carotid artery is
cerebral infarction involving the territory supplied
by the occluded vessel. Carotid occlusion tests
using nondetachable balloons are performed be-
fore permanent carotid occlusion to evaluate the
ability of collateral pathways to provide adequate
blood flow to the brain, thereby minimizing the
chance of development of cerebral infarction. We
report a case of isolated monocular blindness
which occurred during a carotid occlusion test in
a patient with a cavernous origin of the
ophthalmic artery. Because of the possibility of
monocular blindness, we stress the importance
of complete careful repeated neurologic exami-
nation during occlusion testing.

Case Report

A 45-year-old man was evaluated for balloon occlusion
of the right internal carotid artery before surgical resection
of malignant adenopathy secondary to squamous cell car-
cinoma of the oropharynx. The patient had undergone
maximal radiation therapy to the face and neck for met-
astatic disease. No neurologic deficits were present.

The left internal carotid artery injection showed good
cross-filling of the right anterior and middle cerebral artery
via the anterior communicating artery. Injection of the left
vertebral artery showed good forward filling via the poste-
rior communicating arteries. Injection of the right common
carotid artery demonstrated a cavernous origin of the right
ophthalmic artery (Fig 1). Normal filling of the intracranial

branches of the right internal carotid artery occurred. No
evidence of atherosclerotic disease was present.

Temporary occlusion of the right internal carotid artery
was performed using a permanently attached balloon oc-
clusion catheter (occlusion balloon 5-2-100, Meditech,
Watertown, Mass) after systemic heparinization with
10000 d of heparin. Activated coagulation time after
heparin administration was in excess of 400 seconds. The
balloon was inflated in the proximal internal carotid artery
under fluoroscopic control. Throughout the period of ca-
rotid occlusion, 1-cc injections of heparinized saline were
made every several minutes through the distal port of the
occlusion catheter to prevent clot formation within the
lumen. Neurologic examination including testing of
strength, sensation, cranial nerves, visual fields, and visual
acuity was performed every 1 to 2 minutes after inflation
of the balloon catheter. At approximately 23 minutes after
occlusion, the patient became unable to see a stimulus
presented to the right eye on testing. Further testing
revealed no light perception on the right. There was no
pupillary response to light stimulus on the right. The right
pupil constricted on light stimulus to the left eye. There
were no visual field or acuity abnormalities on the left and
no other neurologic deficits.

Balloon deflation was accomplished immediately under
fluoroscopic control. Contrast injection revealed normal
filling of the anomalously originating right ophthalmic ar-
tery. After approximately 1 minute the patient noted a
return of vision on the right. Visual acuity at that time was
20/20. The occlusion test was terminated. The patient
refused further surgical therapy.

Discussion

This case demonstrates the potential for mo-
nocular blindness to develop in the setting of
therapeutic occlusion of the internal carotid ar-
tery, a sign not previously emphasized in associ-
ation with carotid occlusion testing. The patient’s
anomalous anatomy and history of radiation ther-
apy provided the setting for ischemic blindness
and may suggest cases in which the risk of ocular
ischemia should be anticipated. The case also
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Fig. 1. Anteroposterior (A) and lateral
(B) views of the right common carotid injec-
tion demonstrate a cavernous origin of the
ophthalmic artery (arrow).

A

emphasizes the necessity of complete neurologic
evaluation during carotid occlusion testing.

The rarity of monocular blindness during ca-
rotid occlusion testing may be related to the great
potential for collateral flow to the ophthalmic
circulation. The usual location of the ophthalmic
artery as the first intradural branch of the internal
carotid artery is significant in that collateral filling
after internal carotid artery occlusion is usually
easily accomplished by retrograde filling of the
supraclinoid internal carotid artery. As the mean
distance from the normal ophthalmic artery origin
to the nearest intracranial collaterals, the poste-
rior communicating artery and the bifurcation of
the internal carotid artery, is only 9.6 mm and
19.2 mm, respectively (1), the establishment of
retrograde flow to this vessel is usually immedi-
ate. In 8% of patients, however, the ophthalmic
artery originates extradurally from the cavernous
portion of the internal carotid artery (2). The
identification of this usually asymptomatic var-
iant is important in interventional neuroradiologic
procedures, particularly those involving the cav-
ernous carotid artery. In this patient the more
proximal cavernous origin of the ophthalmic ar-
tery increased its distance from potential intracra-
nial collateral supply from both the contralateral
internal carotid and the basilar circulations. The
additional distance was apparently too great in
this patient for adequate ophthalmic perfusion. In
contrast, collateral flow to the right cerebral hem-
isphere was adequate, thus accounting for the
absence of hemispheric deficits.

A second mechanism that usually protects the
ophthalmic circulation from ischemia arises from
the multitude of external carotid branches poten-
tially providing immediate collateral flow to the
ophthalmic artery. The patient’s history of max-
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imal radiation therapy to both the face and neck
may have prevented the opening of these collat-
eral vessels, thus permitting ischemia of the
ophthalmic circulation.

The anomalous anatomy of this patient’s
ophthalmic artery combined with the decreased
potential for external carotid colateralization re-
sulted in perfusion failure to the ophthalmic cir-
culation. The full heparinization and immediate
normal filling of the vessel after balloon deflation
would make embolus unlikely. Additionally, the
immediate return of normal vision points most
strongly to a failure of perfusion as the cause of
his transient monocular blindness.

Had the procedure been performed with con-
tinuous distal perfusion thorough the occlusion
balloon catheter, perfusion of the ophthalmic ar-
tery with saline might be considered the cause of
the deficit. This technique was not used, however.
One-cubic-centimeter boluses of heparinized sa-
line were injected through the distal lumen of the
balloon catheter every several minutes to prevent
retrograde filling of the distal lumen with blood,
which might permit clot formation within the
catheter. The amounts of saline used were not
sufficient to permit ophthalmic artery perfusion.

Although recent studies have suggested that
cerebral perfusion studies may add significant
information to carotid occlusion testing, such
studies would not have detected this potential
complication and must not be viewed as a sub-
stitute for careful neurologic examination (3-6).
In addition, the appearance of the deficit more
than 20 minutes into the occlusion test further
emphasizes the need for an adequate period of
clinically observed carotid occlusion. We rou-
tinely use 30 minutes of carotid occlusion testing.
A shorter occlusion period may be adequate in
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patients with normal anatomy and no predispos-
ing conditions such as radiation therapy, which
might compromise potential collaterals. In this
case, a shorter trial of occlusion might have failed
to allow diagnosis of the deficit. Because no
cerebral perfusion imaging was used, no com-
ment can be made regarding the presence or
significance of clinically silent cerebral hyoperfu-
sion.

This case emphasizes the importance of com-
plete evaluation of candidates for carotid occlu-
sion testing including history and preocclusion
angiographic examination. Most importantly, it
stresses the importance of complete frequent
neurologic examination during carotid occlusion
testing.
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