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Abstracts
•Introduction: We routinely used
balloon type embolus protection
devices (EPDs) during carotid artery
stenting (CAS), then changed to filter
type EPDs. Presently, we select from
a variety of EPDs, including the flowreversal type, according to the
findings of magnetic resonance
imaging (MRI) of the carotid plaque.
We examined the risk of
periprocedural cerebrovascular
accident in patients undergoing CAS
during these three periods.
•Materials and methods: We reviewed
the clinical outcomes of 119 patients
who underwent CAS with an EPD for
130 hemispheres/arteries . Carotid
wall MRI was performed
preoperatively in 36 patients (28%),
and the signal intensity of the plaque
on T1-weighted images was
determined. In the third period, the
EPD was selected based on the
plaque morphology and the presence
of neurological symtoms. We treated
65, 29, and 36 lesions in the first,
second , and third periods,
respectively.
•Results: Perioperative stroke was
diagnosed in six patients (five
ischemic strokes and one
hemorrhagic stroke). The 30-day
transient ischemic attack (TIA) rate
was 5.4% and the stroke rate was
4.6%. Three out of six (50%)
strokes, and six out of seven (86%)
TIAs were due to distal emboli. The
30-day TIA or stroke rate caused by
distal emboli was 9.2%, 6.9%, and
3.1% in the first, second and third
periods, respectively (p=0.15).
•Conclusions: Periprocedural TIAs and
strokes due to distal emboli can be
minimized when an EPD is selected
based on MRI of the carotid plaque.
However, half the periprocedural
strokes observed in our series were
not prevented despite the use of
EPDs.
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Figure2

summary of cases

Since1999, EPDs have been
used during carotid artery stent
placement in 130 arteries for 119
patients at four institutions.

Perioperative TIA and stroke rate
resulting from distal emboli (EPD)
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Tailored CAS: protocol for patient
- and lesion-specific selection of
the EPD
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Perioperative TIA and stroke rate
caused by distal emboli (period)

Discussion
Although carotid endarterectomy
(CEA) has been the gold standard
treatment for carotid artery stenosis,
carotid artery stenting (CAS) has
been accepted as a reasonable
alternative in selected patients. The
CREST trial showed that in patients
with symptomatic or asymptomatic
carotid stenosis, the risk of the
composite primary outcome of stroke,
myocardial infarction, or death did
not differ significantly between those
undergoing CAS and those
undergoing carotid endarterectomy
(1). However, stenting appeared to
carry a higher risk of stroke in the
periprocedural period, as previously
reported in other randomized trials
conducted in Europe (2).

Since the introduction of CAS in the
1990s, distal emboli during
angioplasty and stent deployment
procedures have been considered to
be the major cause of perioperative
stroke. Thus, various kinds of EPD
have been developed to reduce
perioperative stroke rate. There are
currently three types of EPD on the
market: distal occlusion balloons;
distal filter devices; and proximal
occlusion balloons. The most
important advantage of the filter type
EPD is that it allows cerebral
perfusion to be maintained
throughout the procedure; however,
its most important disadvantage is
that flow may become impaired after
angioplasty of a vulnerable plaque,
which is highly associated with
periprocedural stroke. Proximal
occlusive balloon type EPDs have the
theoretical advantage of providing
protection against embolism
throughout all phases of the
procedure (3). A recent randomized
study examining the use of proximal
occlusive balloon EPDs yielded
promising results (4). Some
investigators have advocated the
“tailored CAS” approach, selecting an
EPD according to plaque morphology
and the presence of neurological
symptoms (5), which may explain
why the incidence of postoperative
complications after CAS seems to be
improving (3). In our series, we
observed a trend suggesting
reductions in the rates of
periprocedural TIA and stroke
resulting from distal emboli after
adopting the tailored CAS approach.
The type of EPD did not appear to
significantly affect the periprocedural
rate of TIA or stroke, but this might
have been due to the relatively small
number of cases in our cohort.
Interestingly, distal balloon type EPDs
were highly associated with TIA, but
periprocedural stroke rate due to
distal emboli was as low as 1.5%.

Two out of three flow impairment
episodes observed while using filter
type EPDs for CAS eventually led to
stroke. Two symptomatic patients who
had stroke while the use of filter type
EPDs was our routine practice both
had vulnerable plaques with high
signal intensity on T1 weighted MRI,
and long (>20 mm) lesions. As
Tanemura and colleagues remarked
(6), signal intensity ratio and plaque
volume are the most important
predictors of cerebral embolism during
or after CAS.

Conclusions
Perioperative TIAs and strokes
due to distal emboli can be
minimized when an EPD is
selected based on the findings of
MRI of the carotid plaque.
However, half the perioperative
strokes observed in our series
were not prevented despite the
use of EPDs.
There was no significant difference
in the incidence of adverse
periprocedural events between
different types of EPD. Further
investigation may be warranted.
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