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Diagnosis and management of free-floating filling defect in carotid
artery—a case report
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Abstract: Free-floating filling defect in carotid artery is a relative rare condition. The reported incidence
varies from 0.05% to 0.7% based on different studies. The pathological nature of the filling defect may
be ulcerated plaque, intimal flap or free-floating thrombus. Ischemic cerebrovascular events may occur
in over 90% of patients with free floating thrombus. So free-floating filling defect can cause disastrous
consequences, but the optimal treatment strategy remains controversial. From May 2015 to January 2017,
we identified 5 patients with free-floating filling defect in carotid artery in cardiovascular surgery department
of China-Japan Friendship Hospital and People’s Hospital of Xing’an League. All procedures performed in
studies involving human participants were in accordance with the ethical standards of the institutional and/
or national research committee and with the Helsinki Declaration (as revised in 2013). Written informed
consent was obtained from the patient. All these patients were identified with carotid ultrasound and
treated with carotid endarterectomy or carotid artery stenting. We reported the clinical features, treatment
strategies, and prognosis for these patients. In conclusion, free-floating filling defect in carotid artery is a
typical phenomenon for unstable carotid plaque. Subsequent thrombus formation and collapse can cause
ischemic cerebrovascular events. Both carotid endarterectomy and carotid artery stenting can achieve good

curative effect in certain cases, but the optimal treatment strategy need further investigation.
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Introduction

Free-floating filling defect (FFFD) in carotid artery is
a relative rare condition. The reported incidence varies
from 0.05% to 0.7% based on different studies (1,2). The
pathological nature of the filling defect may be ulcerated
plaque, intimal flap or free-floating thrombus (3,4).
Ischemic cerebrovascular events may occur in over 90% of
patients with free-floating thrombus (5). So FFFD can cause
disastrous consequences, but the optimal treatment strategy
remains controversial. We present the following article/case
in accordance with the CARE reporting checklist (available
at http://dx.doi.org/10.21037/jxym-20-91).

© Journal of Xiangya Medicine. All rights reserved.

Case presentation

From May 2015 to January 2017, we identified 5 patients
with FFFD in carotid artery in cardiovascular surgery
department of China-Japan Friendship Hospital and
People’s Hospital of Xing’an League. All these patients
were identified with carotid ultrasound and treated with
carotid endarterectomy (CEA) or carotid artery stenting
(CAS).

Case 1: a 59 years old male patient admitted on
November 2016 with dizziness and right tinnitus for
2 years. Ultrasonography showed >90% carotid artery
stenosis with FFFD in carotid artery for 1 day. The
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Figure 1 Case 1. Ultrasonography (A), sagittal plane (B) and cross section (C) of CTA showed filling defect in the lumen of carotid artery.

3D-construction (D) showed severe right carotid artery stenosis. During CEA, plaque rupture can be seen (D).

patient has a history of coronary artery disease for 10
years. He has received coronary artery bypass grafting in
2008 and percutaneous coronary intervention in 2015. He
also has hypertension for 13 years and takes metoprolol
to control blood pressure. CEA was carried out for the
patient, ulceration of the plaque could be seen during the
surgery (Figure 1). After surgery the patient recovered
uneventfully.

Case 2: a 71 years old male patient with dizziness for
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3 years. He has a history of hypertension and diabetes
mellitus for more than 10 years. Four years ago, the
patient received right CEA and patch angioplasty.
Computed tomography (CTA) showed ipsilateral carotid
artery FFFD at the proximal part of patch. For this patient
we carried out CAS and the result was good (Figure 2).
Case 3: a 69 years old male patient with dizziness
and tinnitus for 2 years. The patient received radical
gastrectomy for gastric cancer 4 years ago. He has no
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Figure 2 Case 2. Sagittal plane (A) and cross section (B) of CTA showed filling defect in the lumen of carotid artery. We carried out CAS for

the patient (C, D).

Figure 3 Case 3. Cross section (A), sagittal plane (B) of CTA and DSA (C) showed filling defect in the lumen of carotid artery. We carried
out CAS for the patient (C, D).

history of hypertension, diabetes mellitus or cardiovascular
disease. CTA showed FFFD in carotid artery. We
performed CAS for this patient. The dizziness and tinnitus
relieved after CAS (Figure 3).

Case 4: a 56 years old male admitted because of transient
amaurosis fugax for 1 month. Ultrasonography found
>90% carotid artery stenosis with FFFD in carotid artery
for 4 days. The patient has a history of hypertension for
20 years and hyperlipidemia for 16 years. Four years ago,
the patient has suffered from right stroke and recovered
without sequelae. Digital subtraction angiography (DSA)
showed FFFD in the distal part of common carotid
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artery. We carried out CEA for this patient, ruptured
plaque and thrombosis can be seen during the surgery
(Figure 4). No perioperative complication occurred for this
patient.

Case 5: a 60 years old male. The patient was
asymptomatic, FFFD in right carotid artery was found in
routine physical examination with carotid ultrasonography.
the patient has a history of hypertension for 2 years and
right stroke for 1 year. He also has a history of intracranial
cerebrovascular intervention. CTA showed FFFD in carotid
artery and we carried out CAS for this patient (Figure 5).
No perioperative complication was observed.
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Figure 4 Case 4. Preoperative DSA showed filling defect in the lumen of carotid artery (A). Ruptured plaque and subsequent thrombus

formation can be seen during CEA (B, C).

Discussion

FFFD was relative rare and most associated literatures
were case reports, among which the largest series consisted
of 29 patients (6). However, with the improvement of
understanding and development of ultrasonography,
the detection of FFFD gradually increased. Funaki ez 4/
identified 21 mobile plaques among 228 patients with
carotid artery stenosis with ultrasonography (7). Among
the 5 patients in our institution, all were detected by
carotid ultrasonography. 4 cases received DSA and 2 failed
to display the FFFD. The typical ultrasonographical
performance was described by Kume er a/. as Jellyfish sign
with filling defect in the carotid artery rising and falling
in a manner inconsistent with pulsatile carotid artery wall
motion (8,9).

The etiology and natural history of FFFD remains
unknown. Most are relevant to intimal flap, plaque rupture
and subsequent thrombosis (10-13). In 2 cases treated with
CEA, we can find 1 was ruptured plaque and 1 was ruptured
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plaque with thrombus formation. And some FFFD may have
relationship with prior surgery or interventional operation.
In our study series, 1 patient have received CEA previously
and the filling defect was found in the proximal part of the
patch. For these patients, the filling defect may be intimal
flap and we chose CAS to immobilize the flap. Another
patient has received interventional operation for intracranial
cerebrovascular disease. The FFFD in this patient may
be associated with iatrogenic injury (14). Complete
endarterectomy and fixation of the distal intima during CEA
and careful management during interventional operation
may be important for the prevention of FFFD formation.

It was reported that ischemic cerebrovascular events
occurred in most of the cases with FFFD, the pathological
basis may be the fall off and embolization of floating
substance (15). In our 5 patients, 4 suffered from symptoms
including stroke, TIA and other ischemic symptoms. The
optimal treatment strategy for FFFD remains controversial.
Some investigators recommended anticoagulation and/or
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Figure 5 Case 5. This is an asymptomatic patient. The patient has previous right cerebral infarction (A). Cross section (B) of CTA showed

filling defect in the lumen of carotid artery. We carried out CAS for the patient (C, D, E).

antiplatelet treatment for asymptomatic patients (16,17).
Delgado et al. (18) reviewed 20 patients, among which
11 received CEA, 2 received CAS and 7 received medical
treatment. Funaki et 4/. (7) identified 21 patients with
carotid mobile plaque, all of them were treated with CEA.
We prefer to deal with these patients more aggressively
to prevent ischemic cerebrovascular events. The exact
method depends on the pathological component. When
thrombus was suspected, CEA is more suitable. During the
procedure, common carotid artery should be clamped first
to prevent thrombus fall off. If preoperative examination
excluded thrombus, CAS can be a feasible alternative with
its minimally invasive nature (19,20).

In conclusion, free-floating filling defect in carotid
artery is a typical phenomenon for unstable carotid plaque.
Subsequent thrombus formation and collapse can cause
ischemic cerebrovascular events. Both CEA and CAS can
achieve good curative effect in certain cases, but the optimal
treatment strategy need further investigation.
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