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ABSTRACT - We evaluate the results of stenting and angioplasty on carotid bifurcation stenotic lesions using
protection systems, emphasizing the indications and technical aspects. Seventy-nine patients, mean age
64.5 years were treated from February,1998 to March, 2003. All patients were included in NASCET study
criteria. Forty three patients were treated without the protection systems and thirty six were treated with
carotid protection filtering system (Angioguard, EPI). Technical success and 6-months carotid Doppler ul-
trasound follow-up showing stent patency were achieved in all patients. One major stroke and one death
due to intracranial reperfusion bleeding occurred in patients treated without cerebral protection devices.
Only one patient presenting hyper perfusion syndrome improving after 7 days, was found in the group
treated with the cerebral protection filter mechanism, no other neurologic symptom or death occured in
this group. Stenting and angioplasty with protection systems for thromboembolic debris is a safe endovascu-
lar method to treat stenotic lesions in the carotid bifurcation with low morbidity and mortality.
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Tratamento endovascular das lesões estenóticas em bifurcação carotídea: estudo retrospectivo
de 79 pacientes tratados por “stent” e angioplastia com e sem mecanismos de proteção cerebral

RESUMO - Este estudo mostra a experiência e resultados da terapêutica endovascular nas lesões estenóti-
cas em bifurcação carotídea. Entre fevereiro de 1998 e março de 2003 foram tratados 79 pacientes com ida-
des entre 57 e 72 anos (média 64,5 anos) sendo 45 do masculino e 34 do feminino. Todos os pacientes en-
quadravam-se nos critérios do estudo “NASCET” com comprometimento das artérias carótidas internas.
Dos 79 pacientes, 43 foram tratados sem os sistemas de proteção e 36 pacientes foram tratados com siste-
ma de proteção. Dos 36 pacientes tratados com sistema de proteção foram utilizados filtros de proteção
(Angioguard e EPI). Observou-se melhora angiográfica em todos os 79 pacientes tratados. Ultrasom Doppler
realizado após 6 meses mostrou artérias pérvias em todos os pacientes. Nos 43 pacientes tratados por
“stent”/angioplastia sem a utilização de sistemas de proteção tivemos um paciente com déficit neurológi-
co que perdurou por mais de 30 dias (“stroke major”) e um óbito por transformação hemorrágica devido
à reperfusão. Ocorreu síndrome de hiperperfusão em 1 paciente dos 36 pacientes tratados com o sistema
de proteção, regredindo em 7 dias, sendo que nos demais não houve morbi-mortalidade. A angioplastia
e “stent” no território carotídeo com a utilização de sistema de proteção é um método seguro com reduzi-
da morbidade e mortalidade estando indicada nas lesões estenóticas das bifurcações carotídeas.

PALAVRAS-CHAVE: stent artéria carotída, aterosclerose carotídea, terapêutica endovascular.

Stroke is one of the leading causes of death wor-
lwide. More than 500 000 new strokes occur annual-
ly in the United States, and it has been estimated that

carotid artery disease may be responsible for 20%
to 30% of them1. The annual stroke event rate for
asymptomatic patients with hemodynamically sig-
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nificant carotid artery stenosis ranges from 2% to
5%2. Carotid artery stenosis usually is identified af-
ter transient ischemic attack (TIA), but for many pa-
tients, cerebral infarction caused by artery-to-artery
embolism or carotid occlusion is the initial event. Pro-
gression of asymptomatic carotid artery stenosis to
occlusion is unpredictable and can be disastrous; at
the time of occlusion, disabling stroke may occur in
20% of patients, and thereafter in 1.5% to 5% annu-
ally3. The North American Symptomatic Carotid En-
darterectomy Trial4 (NASCET), showed beneficial ef-
fect of carotid endarterectomy in symptomatic pa-
tients with high-grade carotid stenosis (70 - 99%).
The cumulative risk of any ipsilateral stroke at two
years were 26 percent in the 331 medical patients
and 9 percent in the 328 surgical patients an absolute
risk reduction of 17 %. For a major or fatal ipsilate-
ral stroke, the corresponding estimates were 13.1%
versus 2.5 %, an absolute risk reduction of 10.6%4.
No beneficial has been found in less than 50% steno-
sis5. Since then, carotid endarterectomy (CEA) has
been one of the most commonly performed periph-
eral vascular procedures and has been considered the
most effective treatment for stroke prevention in
patients with high-grade symptomatic or asympto-
matic carotid artery disease (CAD)6,7.

In the past few years carotid angioplasty and
stenting (CAS) has been proposed as an alternative
endovascular treatment8,9. Despite an increasing
enthusiasm for the application of CAS in the treat-
ment of CAD and an abundant literature on case se-
ries of CAS, only three studies have been published

to date, which directly compare CEA with CAS10-12.
In CAVATAS, the first completed, prospective multi-
center trial comparing endovascular versus surgical
treatment for CAD, a similar major risk and effec-
tiveness for CAS compared with carotid surgery has
recently been reported10.

Percutaneous carotid stenting is accomplished
with an increased incidence of microemboli, as sho-
wn by transcranial Doppler monitoring13. These em-
boli are associated with a higher neurological com-
plication rate and are also recognized as a poten-
tial cause of periprocedural stroke during endarte-
rectomy14.

Cerebral protection with filter devices during ca-
rotid artery stenting has been recently shown bet-
ter results15-19.

Multiple cerebral protection systems are availa-
ble, from occlusion balloon protection techniques to
filter devices placed above the lesion. The occlusion
balloon system is advanced across the area of steno-
sis, with a small caliber guidewire, angioplasty is
performed with the occlusion balloon inflated. The
angioplasty catheter (with its balloon deflated) is ad-
vanced just proximal to the occlusion balloon. An-
gioplasty debris is then flushed into the external ca-
rotid circulation, with the occlusion balloon defla-
ted, avoiding the fragments from reaching the dis-
tal circulation15-17. The filter protection mechanism
allows red blood cells flow, blocking only higher
than 100 micra particules. Stenotic lesions can be tre-
ated even if severe contralateral disease is pres-
ent18,19.

Fig 1. Ulcerated plaque with pre-operatory stenosis. Fig 2. Insuflated baloom intra-stent and protection filter.
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This study objective is to describe our experience
in the percutaneous endovascular treatment of in-
ternal carotid artery stenosis with angioplasty and
stenting with and without cerebral protection de-
vices. 

METHOD
Seventy nine patients were treated, 49 men, 30 wo-

men. Age ranged from 57 to 72 years (mean 64.5). Sixty
three patients were symptomatic with higher than 60%
stenosis and sixteen asymptomatic patients with higher
than 80% stenosis were treated, 43 patients were treat-
ed without protection mechanisms, from February, 1998
to July, 2001. After August, 2001, all the procedures were
performed with the angioguar or EPI filter16,17. 

All patients had clinical, neurological, laboratory
and neuroimaging evaluation previously to the proce-
dure. Antiplatelet agregation therapy was started at least
72 hours before it. Local anesthesia at the femoral artery,
sedation and anticoagulation with heparin were done
during the procedure. Atropine sulfate was administe-
red intravenously in order to avoid any abnormal vagal
response after carotid sinus stilumulus during the stent-
ing and angioplasty. Angiography was done to assess the
intracranial circulation. Under fluoroscopy (roadmap)  the
protection system was introduced throughout the stenot-
ic lesion, avoidind traumas and false traject to the artery
wall. In severe stenosis, a pre-dilatation with low profile
balloon was done. 

After opening the filter device above the lesion, sten-
ting implantation was performed. The balloon was the
inflated at the stenotic atherome plaque level, decreas-
ing its stenosis after deflation. During the procedure, the
protection device was kept open for an eventual emboli

traping. A completion angiogram was then obtained, for
a comparison to previous images. Mechanical reperfu-
sion or thrombolisis were available if necessary. Patients
were continuously monitored at the intensive care unit
for the first 48 hours. Antiplatelet therapy was prescribed.
Tirofiban, a glicoprotein IIa-IIIb blocker was used in se-
vere cases (irregular lesions, smoking patients). In one
patients with pos surgical restenosis Abciximab was uti-
lized (19). Carotid doppler ultrasound follow-up was ob-
tained until 6 months after procedure. 

RESULTS
Complete stenosis restauration was obtained in

all 79 patients treated. In the initial group (43 pa-
tients) treated without the protection system, one
stroke occurred 24 hours after treatment, and one
patient died due to cerebral haemorrhage. In the
subsequent 36 patients treated with the filter device,
only one patients with severe stenosis presented
with hyperfusion syndrome, discharged 9 days af-
ter the procedure. No major neurological deficits
happened in the patients treated with the filter
device.

Carotid sinus vagal reaction occurred in 5 pa-
tients after the first 12 hours, the patients were trea-
ted with atropine. At the 6-months carotid Doppler
follow-up no restenosis were found.Six patients had
12-months angiography follow-up without intra-
luminal changes (Figs 1, 2, and 3).

DISCUSSION

We observed in our case series a trend to less
complications in patients treated with the cerebral
protection with the filter device, however a defi-
nite answer for the true difference in efficacy and
complications after percutaneous treatment ver-
sus endarterectomy has yet to be determined. On-
going trials such as the Sapphire and Archer trials
will help clarifying the issue. The CREST study is fol-
lowing 2500 patients treated with endarterecto-
my or angioplasty and stenting of moderate to se-
vere carotid stenosis patients20. 

Other multicenter worldwide study enrolled
6327 patients treated with angioplasty and stent-
ing without cerebral protection devices, showed
a technical success in 98,4% of cases. Ischaemic stro-
kes occurred in 2.7%, those with neurological de-
ficits lasting more than 30 days in 1.3%, mortality
rate was 0.7%. Restenosis rate in 12-months fol-
low-up was 5.56%.21 A recent study of 2038 patients
treated with angioplasty and stenting with cere-
bral protection devices showed a significant reduc-
tion in strokes and mortality rates21.

Fig 3. Internal cartotid artery after endovascular therapy.
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In conclusion, percutaneous stenting and angio-
plasty with cerebral protection devices for carotid
stenotic lesions, in symptomatic with higher than
60% stenosis and asymptomatic patients with high-
er than 80% stenosis, is a safe and efficient method
of treatment with low morbidity and mortality. Ca-
rotid protection devices allowed maintenance of
cerebral blood flow during the procedure reduc-
ing trombo embolic complications and morbidity
rates.
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