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Summary: While performing carotid angiography in a 76-year-
old man, we found that the right internal carotid artery repeatedly
opened and closed during the examination. The patient experi-
enced no related neurologic events. The explanation, confirmed
at surgery, was that a flap associated with an atherosclerotic
plaque had acted as a ball valve.
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The development of a sudden occlusion of
the internal carotid artery (ICA) during other-
wise routine common carotid angiography
might not only cause some distress for the an-
giographer but also lead to some potentially
catastrophic consequences for the patient. Pro-
ceeding to direct fibrinolytic therapy or to emer-
gent endarterectomy would be two possible
courses of action. In this case, the patient ex-
perienced no symptoms while the ICA alter-
nated between patent and obstructed states on
serial injections. Once the artery had been ex-
amined at surgery, the angiographic findings
became understandable, and traditional man-
agement proved appropriate.

Case Report
A 76-year-old man was referred for carotid angiogra-

phy. He had had a transient ischemic attack about a month
before the angiographic procedure, with symptoms of left
arm and facial weakness lasting 6 hours. Smoking was his
only risk factor for stroke. There was no carotid bruit on
examination. Doppler sonography revealed 50% to 79%
stenosis of the right ICA origin. A computed tomographic
(CT) scan of the brain showed no infarction. He was a
candidate for carotid endarterectomy.

Angiography was performed with the use of a local
anesthetic and conscious sedation of the patient (intrave-
nous fentanyl and midazolam). All images were obtained
on a biplane digital subtraction unit using nonionic con-
trast material. After placing a 5F femoral artery sheath
(Optilock, Cook Inc, Bloomington, Ind) and performing
biplane arch aortography with a 5F pigtail catheter
(Mallinckrodt Medical, St Louis, Mo), we used a 5F H1
catheter (Cook Inc) to select easily the right common
carotid artery over a hydrophilic guidewire (Roadrunner,
Cook Inc). Two initial right common carotid artery injec-
tions were performed to evaluate the right carotid bifurca-
tion in four projections. Contrast material was injected at 5
mL/s for a volume of 7 mL for each of these biplane
sequences. The initial images obtained of the right carotid
bifurcation revealed 50% stenosis of the right ICA origin
and normal, brisk flow through the ICA (Fig 1A and B). A
linear contrast defect parallel to the artery on an early
arterial phase image (Fig 1A) that disappeared later in the
arterial phase (Fig 1B) was assumed to represent a flow-
related phenomenon rather than an intimal flap. This linear
defect appeared and disappeared on subsequent bifurca-
tion sequences.

The table, tubes, and image intensifiers were reposi-
tioned for an angiographic evaluation of the cranial vessels
while the patient’s head position on the table remained
unchanged. The initial cranial images were obtained using
a faster injection rate and larger contrast volume (7 mL/s
for a total of 11 mL) than for the preceding bifurcation
imaging. The contrast material only opacified the external
carotid branches in the early arterial phase (Fig 1C) then
slowly trickled up the ICA in the late arterial phase (Fig
1D), behavior similar to that of an ICA with a stringlike
origin stenosis and not predictable from the preceding
angiographic runs. The catheter position was reassessed
fluoroscopically. The catheter tip was unchanged, well
below the carotid bifurcation; the catheter could not have
delivered the contrast material selectively into the external
carotid artery to explain the contrast distribution.

The patient had experienced no neck pain during the
injections and, at clinical examination, was found to be
neurologically intact.

With another common carotid injection, images were
obtained to evaluate the ICA from the bifurcation to the
siphon. This and all subsequent carotid injections were
obtained with the original injection parameters, 5 mL/s for
a volume of 7 mL. ICA flow was severely slowed, a distinct
change from the first images of the bifurcation, but the
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Fig 1. Serial right common carotid injections labeled with injection times in 76-year-old man with stenosis of the right ICA.
A and B, Initial bifurcation views. In A, straight arrows indicate a linear defect at the ICA origin that disappears later in the arterial

phase (B). Curved arrow indicates catheter tip. Arrowhead in B indicates plaque.
C and D, Initial cranial views show early filling of external carotid artery branches and delayed filling of ICA.
E and F, Repeat examinations of the bifurcation. Arrowheads in E indicate large filling defect originally thought to be a clot that had

migrated. Arrows in F indicate reappearance of linear defect at ICA origin.
G, Reexamination of the cranial vessels shows no flow in the ICA.
H, Another examination of cranial vessels now shows normal flow in ICA intracranially. There are no visible emboli to ICA branches.
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reason for the change in flow was not known with certainty.
A thrombus was suspected on the basis of a filling defect
that appeared at the ICA origin (Fig 1E). The table and
intensifiers were repositioned over the carotid bifurcation,
and the common carotid artery was reinjected. These im-
ages (Fig 1F) showed a return to normal flow in the ICA
and no evidence of clot obstructing the lumen.

The cranial vessels were then reevaluated with another
common carotid injection. This study (Fig 1G) indicated
that the ICA had become completely occluded; no contrast
material was seen to enter the ICA even late into the
sequence. The patient remained surprisingly asymptom-
atic.

After recentering to reevaluate the ICA from the bifur-
cation to the siphon, another common carotid injection
centered at the bifurcation showed an unexpected return to
normal flow in the ICA. Imaging of the cerebral vessels was
finally accomplished (Fig 1H) to scrutinize for suspected



migration of thrombus from the ICA origin, but there were
no emboli evident in the ICA branches. Subsequent injec-
tions of the left common carotid artery and the right ver-
tebral artery were notable for the absence of any circle of
Willis or leptomeningeal collaterals to the right carotid
territory.

The patient received anticoagulative therapy with intra-
venous heparin overnight and underwent right carotid end-
arterectomy with a local anesthetic the following morning.
At surgery, a flap at an atherosclerotic plaque of the ICA
origin was found. Recovery was uneventful and the patient
has remained symptom free in the year since surgery.

Discussion

The cause for the changing hemodynamics of
the ICA on serial common carotid injections was
an intermittently obstructive flap within athero-
sclerotic plaque at the ICA origin, a flap with a
ball-valve effect. Mobile atherosclerotic plaques
in the thoracic aorta have been well described in
the literature on transesophageal echocardiog-
raphy, and an increase in the frequency of mo-
bile aortic plaques has been noted in stroke
patients (1). This case is an example of what a
mobile atherosclerotic plaque within the ICA
can do.

It is possible that the initial, relatively small
contrast injections used for the bifurcation im-
ages did not close the flap, while the larger
injection used for the first cranial imaging se-
quence exerted enough force to temporarily
close the flap. In view of the lack of symptoms
related to the procedure and lack of collaterals
from other territories, it is presumed that the
ICA did not remain obstructed for long after any
injection.
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Carotid occlusions have been well described
in association with dissections (2, 3), and spon-
taneous recanalizations of carotid occlusions
associated with dissections and with atheroscle-
rotic disease have been reported (4–6), but
those recanalizations have occurred after inter-
vals of days to months.

In the event of sudden ICA obstruction or
occlusion during common carotid angiography,
one should, after assessing the patient and
catheter position, repeatedly reevaluate the ar-
tery angiographically, with varying injection
rates and volumes, if necessary, to look for ev-
idence of an atherosclerotic mobile plaque and
for any abrupt return to normal flow. Such find-
ings would help allay fears that an occlusive
thrombus or embolus was responsible for the
sudden change in hemodynamics and better
guide surgical or endovascular management.
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