
Introduction

Free-floating thrombus (FFT) is usually seen either in the
right atrium/ventricle or in the pulmonary vessels [1, 2].
FFT of the major arteries of the systemic circulation – es-
pecially of the internal carotid artery – is a very uncom-
mon diagnosis. Although, the exact etiology of FFT re-
mains unknown, most cases are related to complicated
atherosclerotic plaques [3]. Several other pathological
conditions, such as traumatic vascular injury, dissection,
aneurysm, hypercoagulability state, iron deficiency with
thrombocytosis, and cocaine usage, have also been re-
ported to be involved in its development [4–8]. Symp-
toms are present in almost every case and can be either
the consequence of preexisting stenosis worsened by the
presence of FFT (transient vision loss, one side extremity
weakness, and aphasia) or distal embolization of the
thrombus (cerebral infarction) [5]. The treatment of free-
floating internal carotid artery thrombus is controversial,
mostly based on expert opinions, and can be conserva-
tive management alone (anticoagulation and/or an-
tiplatelet therapy), surgery (carotid endarterectomy), or
carotid stenting [3, 5]. However, it should be mentioned
that FFT can also be developed on a residual carotid in-
timal flap after carotid endarterectomy and stent implan-
tation may further increase the risk of distal embolization
due to the endovascular manipulation [3, 9].
Here, we present a case of an asymptomatic free-float-

ing internal carotid artery thrombus, which was discov-
ered by ultrasound and was treated successfully with ever-
sion endarterectomy. Six weeks after surgery, the patient
is doing well without any neurologic deficits.

Case Report

An 83-year-old male patient’s past medical history con-
sisted of hypertension, hyperlipidemia, and acute my-
ocardial infarction. The patient underwent percutaneous
coronary intervention in 2005. He visited his cardiolo-
gist for a regular medical check-up in February 2011.
A systolic bruit was heard in the left carotid region of
the neurologically asymptomatic patient, and hence a
carotid duplex scan was performed, which revealed a cir-
cular heteroechogenic plaque at the origin of the inter-
nal carotid artery. The degree of stenosis was ~50% (the
maximum peak systolic velocity was 150 cm/s while the
maximum end-diastolic velocity was 65 cm/s at the site
of plaque). In addition, a small FFT was noted on the
surface of the plaque (Fig. 1). The size of the FFT was
6×4×4 mm. Examination of the contralateral carotid ar-
tery revealed no wall abnormalities; the hemodynamic
parameters were within normal limits. The patient had
no previous history of thrombophilia, nor did laboratory
findings show any signs of hypercoagulability state. Ur-
gent surgical intervention was advised to the patient, be-
cause the thrombus was considered highly embologenic.
However, he refused hospitalization; therefore, as a fall-
back option, 2×0.4 mL of subcutaneous enoxaparin was
added to his medication, and the patient was dismissed.
Three days later, the patient showed up again, still with-
out any symptoms, and gave his informed consent to the
procedure. On the next day, eversion endarterectomy
was performed. The ultrasound findings were verified at
operation. Plaque rupture was hypothesized to be the
cause of FFT, but no pathological examination was per-
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formed to reveal the exact cause of the surgically re-
moved thrombus. Double antiplatelet therapy was star-
ted, and the patient was discharged in a good overall
condition on the fourth postoperative day. Six weeks
after surgery, the carotid duplex scan showed minimal ir-
regularity of the operated vessel wall and normal hemo-
dynamic parameters.

Discussion

FFT is usually found in the right atrium/ventricle or in
the pulmonary trunk/arteries, and it is only rarely seen in
the systemic circulation. FFT of the internal carotid artery
is mainly discovered by digital subtraction or CT an-
giography in patients with a history of transient cerebral
ischemic event.
In most of the published papers, a strong association

was noted between the presence of unstable carotid
plaques and FFT; however, approximately one-third of
the cases happen without preexisting atherosclerotic le-
sions [5]. The most common non-atherosclerotic causes
of FFT formation are traumatic vascular injury [6], dis-
section, aneurysm [8], hypercoagulability state [5], iron
deficiency with thrombocytosis [4], and cocaine usage
[7]. The pathophysiology of plaque rupture has been
thoroughly investigated, because it plays an important
role in the development of acute myocardial infarction. It
can be spontaneous and stress evoked, latter being either
psychological or physical. Plaque rupture can also be trig-
gered by electric cardioversion [10]. Since the ruptured
plaque acts as a highly thrombogenic surface, platelet ag-
gregation and thrombus formation are immediately acti-
vated at its location. Traumatic injuries of the neck can
also cause small intimal tears, which may lead to throm-

bus formation. Dissections and aneurysms are also known
to provide a thrombogenic surface. The exact pathome-
chanism of other non-atherosclerotic factors of FFT is
much less clear.
The reported incidence of carotid FFT varies from one

author to another. This can be due to the fact that the
definition of FFT is different in each study. In three ret-
rospective studies based on the analysis of carotid an-
giograms, the incidence of FFT was 0.4% (9/2250), 0.7%
(7/1000), and 0.62% (16/2572), respectively [11–13].
Similarly, Arning and Herrmann and Lane et al. retro-
spectively evaluated carotid duplex scans and found an
FFT incidence of 0.05% (1/2000) and 0.12% (6/5000),
respectively [14, 15].
On the basis of a review of previous case reports deal-

ing with FFT in the carotids, Bhatti et al. revealed that
only 4% of the patients were asymptomatic [5]. Symp-
toms can be due to a preexisting stenosis worsened by
the presence of thrombus (sudden transient vision loss,
one side extremity weakness, and aphasia) or can be the
consequence of distal embolization (infarction of the
brain supplied by the ipsilateral anterior and middle cere-
bral artery) [5].
There are several treatment options in the management

of patients with FFT. The most conservative method is
medical treatment alone: anticoagulation, anticoagulation
plus antiplatelet therapy, or antiplatelet therapy alone. The
rate of complete dissolution of the FFT without any neu-
rologic symptoms can be as high as 86% [5]. Carotid en-
darterectomy is usually the preferred invasive treatment
option, whereas carotid stenting is seldom used. Surgery
is recommended to be performed within a week of diag-
nosis; however, some of the surgeons put the patient on
anticoagulation for at least 1 week prior to surgery.
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Fig. 1. Cross-sectional ultrasound images of the left internal carotid artery. The images captured in different phases show the circular het-
eroechogenic plaque (arrows) and the mobility of the echogenic thrombus attached to the surface of the plaque (arrowhead).
(Abbreviations: ICA=internal carotid artery; ECA=external carotid artery)



Summary

FFT of the carotid artery is a rare pathological condition,
usually requiring urgent surgical intervention. However,
conservative treatment can also be considered, as its re-
sults are not proven to be inferior to the results of sur-
gery. Here, we report a case of a free-floating internal
carotid artery thrombus, most probably caused by an ath-
erosclerotic plaque rupture, which was discovered inci-
dentally in an asymptomatic patient and was treated by
eversion endarterectomy. Six weeks after surgery, the pa-
tient is doing well without any neurologic symptoms.
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