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Carotid stent removal of symptomatic plaque protrusion after
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Abstract

We treated two patients with asymptomatic high grade internal carotid artery stenosis, by carotid artery stenting (CAS) with embolus
protection filters 75% and 70%, respectively (North American Symptomatic Carotid Endarterectomy criteria). The immediate cranial and
carotid angiogram showed a good result with regular patency of carotid and cerebral vessels. In both cases, the CAS procedure was
complicated with symptomatic embolism, in one case 6 h after CAS and the other one occuring after seven days. The duplex scan (DS)
control revealed the presence of plaque protrusion intra-stent in both cases. An early treatment with stent removal and carotid surgery
was performed <24 h after the presenting symptoms (in one case a standard endarterectomy in the other and a carotid bypass was
performed). Both patients were discharged without neurological deficit. At neurological follow-up at 30 days the patients were in good
general condition without neurological symptoms or deficit and the DS follow-up at 30 days and six to 12 months show the patency of
carotid vessels. These two cases demonstrate that plaque protrusion is a possible complication of CAS, where symptoms which may occur

either immediately or later and can be managed successfully with urgent surgical intervention of carotid stent removal.
© 2010 Published by European Association for Cardio-Thoracic Surgery. All rights reserved.

Keywords: Carotid artery stenting; Carotid stent removal; Carotid endarterectomy; Plaque protrusion; Cerebral embolism; Transient ischemic attack

In recent years carotid artery stenting (CAS) has became
a safe and effective alternative to carotid endarterectomy
(CEA) to treat severe internal carotid artery (ICA) stenosis
to prevent future ischemic stroke. In the literature cases
of acute or subacute in-stent restenosis, a CAS complication
that occurs in 0.04-2%, that can cause severe neurological
deficits are described [1, 2]. In acute in-stent restenosis
usually caused by thrombosis or due to plaque protrusion,
the cause of restenosis is difficult to distinguish by angi-
ography or Duplex ultrasound scanning (DS) [3]. In our
series of 247 CAS performed between 1 January 2007 and
31 December 2008, we observed two cases of symptomatic
embolism after CAS placement. Two patients (73-year-old
female and 77-year-old male) with fibrotic plaque deter-
mining asymptomatic left ICA stenosis, 75% [peak systolic
velocity (PSV): 165 cm/s; end diastolic velocity (EDV):
67 cm/s] and 70% (PSV: 295 cm/s; EDV: 95 cm/s), at DS
[North American Symptomatic Carotid Endarterectomy
(NASCET) criteria], respectively, underwent angio-magnetic
resonance (MR) scan, that confirmed the stenosis. Both
patients presented risk factors: ex-smokers, hypertension
and dyslipidemia; the male also presented: chronic obstruc-
tive pulmonary disease (COPD), mild chronic renal failure
(CRF) (creatinine 2 mg/dl) and a past episode of anginous
chest pain. Patients underwent CAS with an embolic pro-
tection device (EPD): in the female, after positioning the
EPD EPI-Filterwire EZ™ (Boston Scientific, Natick, MA, USA)
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an open cell CAS (Precise-Pro-Rx Nitinol 8 x30 mm - Cor-
dis/Johnson&Johnson, Warren, NJ, USA) was placed; in the
male, after positioning the EPD Spider FX (ev3, Plymouth,
MN, USA), a closed-cell CAS (Wallstent 7x40 mm - Boston
Scientific) was placed. In both cases, the post procedure
angiography showed a good result of stent placement with
carotid patency without signs of plaque protrusion. In the
female patient, an episode of aphasia and modest deficit
of the right hand, occurred three times after CAS (one
after 6 h, one after 14 h and one after 24 h) this regressed
in few minutes. The cerebral computed tomography (CT)
scan performed (MR was not available) was negative for
ischemic or hemorrhagic cerebral lesion. The DS showed
patency of the ICA, and an absence of thrombosis or
dissection, right stent placement with evidence of plaque
protrusion between the stent struts (Fig. 1). The male
patient was discharged one day after CAS in the absence
of neurological or general complications; after seven days
he returned due to a sudden episode of amaurosis fugax in
the left eye. The DS showed the carotid stent patency with
plaque protrusion across the stent (Video 1). The patients
underwent surgery under general anaesthesia; the heparin
was administered before carotid clamping (70 Ul/kg i.v.)
and was not reversed. Intraoperatively, in the gross patho-
logical we found plaque protrusion through the stent in the
absence of associated thrombus (Fig. 2). After stent remov-
al we performed a carotid—carotid by-pass with a 6-mm
polytetrafluoroethylene (PTFE) in the female patient (the
plaque extended high into the ICA, the distal endpoint
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Video 1. Carotid stent patency with plaque protrusion across the stent.

could not be adequately visualized and an adequate inti-
mectomy could not be done), in this case we used the
Pruitt—-Inahara shunt because the stump pressure was
<30 mmHg (cerebral ischemic time during surgery: 5, 1
and 3 min); in the male patient a CEA with direct suture
was performed without shunt use (stump pressure:
100 mmHg), the cerebral ischemic time was 38 min. The
surgical time was 180 min in one case and 85 min in the
other. The peri- and postoperative course was uneventful
with neurological symptoms completely regressed, the
patients were discharged on the second day after surgery.
At neurological follow-up at 30 days, the patients were in
good general condition without neurological symptoms or
deficit and the DS follow-up showed the patency of the
bypass and of the carotid vessels. In the literature, to our
knowledge, we found only four cases reporting plaque
protrusion after CAS. Setacci et al. [4] described a case of
a patient who presented with crescendo transient ischemic
attack (TIA) on the second day after CAS; the DS demon-
strated incomplete in-stent thrombosis due to plaque pro-
trusion confirmed during urgent surgical procedure with
stent removal and CEA. Hayashi et al. [5] described a case
of plaque protrusion identified during CAS and treated by
balloon angioplasty, but the patient developed right hemi-
paresis postoperatively, the MR showed multiple infarction
in the right cerebral hemisphere; the symptom resolved
seven days later. Aikawa et al. [6] reported a case in which,
during CAS, the angiography after deflation of the distal
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Fig. 2. Intraoperative image of carotid stent cutted and plaque protrusion.

blocking balloon demonstrated a small in-stent filling
defect of the contrast medium that protruded from the
anterior wall of the carotid artery; the following cranial
carotid angiogram showed abrupt occlusion of the left
middle cerebral artery (MCA) and the in-stent lesion had
vanished in the repeat angiographic study; it was suggested
that the embolus was speculated to originate in the rup-
tured plaque, which protruded into the stent through the
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cells of the device and became liberated into the blood-
stream reaching the left MCA and obliterating it. Wehman
et al. [7] described a case of CAS in which an intraluminal
lesion was noted in the distal aspect of the stent after
poststent angioplasty, the DS characteristics of the intral-
uminal defect were consistent with ruptured plaque mate-
rial, the angiographic runs failed to demonstrate the lesion;
embolic material was noticed in the distal EPD after remov-
al, in this case the patient did not experience any ischemic
neurological symptoms. Tanemura et al. [8] described the
presence of lesions in the endothelium, rupture of the
fibrous cap, clots, debris detaching from plaque and stent
struts detected by angioscopy during CAS. Published data
regarding CAS reports that it is safe and effectiveness in
stroke prevention as CEA to treat severe ICA stenosis; in
our center over two years the stroke/TIA/death rate by
CEA was 1.4% and the cumulative stroke/TIA/death rate
after CAS was 1.1%. In the literature, we found few cases
of symptomatic plaque protrusion in stent after CAS [9]
that caused immediate or late cerebral embolism after
CAS. As the recently reported by Miiller-Hulsbeck et al.
[10], the exact influence of stent design on outcome is
currently unknown and the results in literature are not
unequivocal. No suitable strategy for the treatment of in-
stent plaque protrusion has been established. This report
illustrates that in-stent plaque protrusion may occur
through open-cell and closed-cell carotid stent and that it
can cause neurological symptoms (TIA). Stent plaque pro-
trusion can be successful managed with early surgical
intervention, by stent removal and CEA, without neurolog-
ical deficit.
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