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Background : Stroke is currently a leading cause of physical disability and carries a high mortality rate.
About 20% of ischemic stroke is caused by carotid artery stenosis. Carotid stenting is now another therapeutic
modality for the treatment of extracranial carotid artery stenosis.

Material and Method : All patients who underwent carotid stenting at King Chulalongkorn Memorial
Hospital from March 2001 to December 2002 were analyzed. The case success was determined by residual
angiographic stenosis of less than 30% without any major adverse cardiovascular events such as death,
stroke or emergency re-intervention.

Results : Carotid stenting was performed in 6 patients with 9 vessels disease. Their mean age was 71.8 years.
Hypertension was the most common risk factor detected in all patients, followed by smoking (83.3%),
dyslipidemia (83.3%) and diabetes (33.3%). One third of the patients had a prior history of stroke or
transient ischemic attack and 16.6% occurred within 6 months. Five of six (83.3%) had severe coronary
disease and required coronary artery bypass grafting after successful carotid stenting. The procedures were
successful in all patients. The average percent of stenosis was reduced from 83.2 % to 9.4 %. The distal
protection device was used in one-third of the cases. The average procedure time was 63.6 minutes and
fluoroscopic time was 16.6 minutes. There was no evidence of stroke or death after the procedures. Only one
(11.1%) developed hypotension and bradycardia that required intravenous fluid loading and inotropic
support for 24 hours.

Conclusion : Carotid stenting at our center is feasible and considered to be a safe procedure for the treatment
of carotid artery stenosis. This procedure is another alternative treatment and may be superior to carotid
endarterectomy, the standard treatment of carotid artery stenosis.]
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Stroke is a burden and a leading cause of
disabilities. Twenty to thirty per cent of strokes are
caused by carotid artery disease®. Many reports
have demonstrated that carotid endarterectomy (CEA)
is superior than aspirin alone for the prevention of
ischemic stroke®# in patients with significant carotid
artery disease whether the patients have symptoms
or not. It is currently a standard treatment for carotid
artery disease in the United States®. However, there
are some limitations for CEA such as the patients have
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severe co-morbidity, bilateral carotid disease or aorto-
ostium disease. The complications of CEA include
death, stroke or cranial nerve palsy which are other
disadvantages of the procedure. In 1996, the early
experience of carotid angioplasty and stenting was
reported®. In 2001, the CAVATAS investigators
demonstrated that the carotid angioplasty with or
without stent is not inferior to the CEA™. The number
of cases for carotid stenting are now increasing after
the development of the distal protection device to
prevent atherosclerotic emboli during the procedure®9.

In Thailand, the data of carotid stenting is
lacking. The authors report the early experience of
carotid stenting in patients with significant carotid
artery disease for stroke prevention.
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Material and Method

This is a prospective registry study to
evaluate the feasibility and safety of carotid stenting
for patients who had significant carotid artery
stenosis. The data were collected from March 2001 to
December 2002. The angiographic success was
determined when the residual stenosis post stenting
was less than 30%. The case success was determined
when the angiographic success was achieved without
major cardiovascular events such as transient ischemic
attack (T1A), stroke, myocardial infarction or death.

Results

Six patients with 9 procedures of carotid
stenting were performed from March 2001 to
December 2002 at King Chulalongkorn Memorial
Hospital. The baseline characteristics are shown in
Table 1. Their mean age was 71.8 + 4.5 years (range
64-76). Two-thirds of the patients were male. Five of
them (83.3%) had severe coronary artery disease (triple
vessel disease -4; left main disease -1). Two patients
had a history of TIA or stroke and one of them
developed within 6 months. Hypertension was found
in every patient. Five of them had a history of smoking
and dyslipidemia. One-third had diabetes. Five
patients had significant bilateral carotid stenosis.
Average stenosis in the right carotid was 88.0% and
in the left it was 86.3%. The results are shown in
Table 2. Nine carotid stenting procedures were
performed with 100% success rate. Average residual
stenosis post procedure was 9.4%. The mean stent
diameter was 7.7 + 0.7 mm and the average length
was 30 mm. The distal protection device was used in
one-third of the cases. The fluoroscopy time was 16.6
+ 10.4 minutes (range 8-41) and procedure time was
63.6 + 23.2 minutes (range 35-114). One patient
developed bradycardia and hypotension after stenting
which required atropine and dopamine infusion for 12
hours. Fortunately, no stroke, M1 or death developed
in any patient (Table 3).

Discussion

This is the first report that shows the early
experience of carotid stenting at Cardiac center,
Chulalongkorn Memorial Hospital (in Thailand). Most
patients in the present study were from the Division
of Cardiology and had severe coronary artery disease
that required CABG for revascularization. The authors
performed carotid stenting for stroke prevention before
the CABG surgery. Fortunately, There was no major
adverse cardiovascular event that occurred in about
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Table 1. Baseline characteristics of the patients

Number %

Number of patients 6

Total procedures 9

Gender: Male 4/6 66.7
Mean age (year) + SD 71.8+4.5

History of coronary artery disease 5/6 83.3
History of TIA/stroke 2/6 33.3
History of TIA/stroke within 6 month 1/6 16.6
Bilateral carotid stenosis 5/6 83.3
Risk factors for atherosclerosis

: Diabetes 2/6 33.3

. Hypertension 6/6 100

: Smoking 5/6 83.3

: Dyslipidemia 5/6 83.3
* Standard deviation
Table 2. Results of the procedures

Number %

Total procedures 9

Stenosis pre-stent (%) + SD 83.2 + 9.8

. Left carotid (%) + SD 86.3 + 12.0

: Right carotid (%) + SD 88.0 + 8.4
Stenosis post-stent (%) + SD 94 +8.1
Mean stent size (mm) + SD 7.7 +0.7
Mean stent length (mm) + SD 30.0 + 26.0

Use of protection device (%) 3/9 33.3

Fluoroscopy time (minutes) + SD 16.6 + 10.4
Procedural time (minutes) + SD 63.6 + 23.2
Table 3. Complications of the procedures

Number %
Death 0 0
TIA / stroke 0 0
Myocardial infarction 0 0
Transient hypotension 1/9 11.1

5-6% in earlier reports and 1-2% of them did not
survive®9, These complications can be reduced by
the use of the distal protection device®. One of our
patients had transient bradycardia and hypotension.
\Volume replacement, atropine and short-term infusion
of inotropic agent were given. This complication was
probably caused by the stimulation of carotid body.
The authors did not encounter any local vascular
complication. When compared with standard CEA,
the CAVATAS study showed that carotid angioplasty
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with or without stent was not inferior to CEA. Arecent
report, the SAPPHIRE study®® showed that the
short-term outcome of high-risk patients who
underwent carotid stenting with distal protection
device is superior to CEA. Nevertheless, long-term
results are still not yet available.

Conclusion

At Cardiac center, Chulalongkorn Memorial
Hospital, carotid stenting for the treatment of carotid
artery disease as stroke preven-tion can be performed
with a high success rate and few complications. The
modality of treatment will be standard treatment for
carotid artery disease in the future and may be superior
to the standard carotid endarterectomy.
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