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Objectives This study sought to report the effect of carotid artery stenting (CS) on neurocognitive function (NCF) in patients with
severe carotid artery occlusive disease, depending on baseline brain perfusion status.

Background The effect of CS on NCF has been controversial.

Methods We prospectively enrolled 61 patients with carotid artery disease (22 with occlusion, 39 with severe stenosis) in
whom CS was attempted. Computed tomography perfusion and NCF assessments including Mini-Mental State
Examination (MMSE), Alzheimer Disease Assessment Scale–Cognitive subscale (ADAS-Cog), verbal fluency, and
Color Trails Test Parts 1 and 2 were applied before and 3 months after intervention.

Results Successful recanalization was achieved in 14 of 22 occlusion patients (64%) and in all 39 severe stenosis patients.
Two cases were excluded due to procedural cerebral complications. The patients were divided into 3 groups: group 1
(n ¼ 8) consisted of patients with abnormal baseline ipsilateral cerebral perfusion in whom CS failed; group 2
(n ¼ 33) consisted of patients with abnormal baseline ipsilateral cerebral perfusion in whom CS was successful;
and group 3 (n ¼ 19) consisted of patients without abnormal baseline ipsilateral cerebral perfusion in whom CS was
successful. The demographics and baseline NCF were similar among groups. Only in group 2 was there significant
improvement in ADAS-Cog (pre-procedure median [interquartile range]: 6 [4 to 9] vs. post-procedure: 5 [3 to 7],
p ¼ 0.002), MMSE (pre-procedure: 27 [25 to 28] vs. post-procedure: 28 [25 to 29], p ¼ 0.004) and Color Trails Test
Part 1 (pre-procedure: 100 [78.5 to 136.5] s vs. post-procedure: 97 [60 to 128.5] s, p ¼ 0.003) after CS. Significant
difference in changes from baseline was observed only in the Color Trails Test Part 1 among groups (group 1 vs. 2 vs.
3: 1.5 [�14 to 11.5] vs. �12.5 [�36.5 to 0.5] vs. �0.5 [�11 to 27], p ¼ 0.0159). Significant correlation between
the change of ipsilateral brain perfusion and MMSE (r ¼ �0.33, p ¼ 0.01) was also identified.

Conclusions Successful CS for severe carotid stenosis/occlusion improves NCF, but only in patients with objective baseline
abnormal cerebral perfusion. (J Am Coll Cardiol 2013;61:2503–9) ª 2013 by the American College of Cardiology
Foundation

Reducing embolic stroke by carotid artery stenting (CS)
and carotid endarterectomy (CE) in patients with severe
internal carotid occlusive disease has been well proven (1,2).
In addition, neurocognitive function (NCF) is being in-
creasingly recognized as an important outcome measure.

Cognitive impairment and decline were found in patients
with asymptomatic high-grade stenosis of the left internal
carotid artery (ICA) (3), and hypoperfusion may be a po-
tential cause (4). It is intuitive that reopening a stenotic
vessel and restoring blood flow to the brain would certainly
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have favorable neurocognitive ef-
fects, but previous studies have
provided inconsistent results (5–8).
Several factors may contribute to
the inconsistency, including the
diversity of the patient population,
the difference in baseline cerebral
perfusion status, variability of
surgical and endovascular tech-
niques, the differences in neuro-
psychological testingmethodology,
and the possible learning effect on
repeated tests. Procedural emboli,
temporary flow interruption, and
general anesthesia may also offset
the benefit of improved cerebral
hemodynamics.

Our previous work has dem-
onstrated that successful CS can
improve global cognitive func-
tions as well as attention and psy-
chomotor processing speed in

patients with chronic internal carotid artery occlusion
(ICAO) (9), even in asymptomatic patients (10). The
results implied the reversibility of cognitive function in an
ischemic hemisphere after restoring cerebral perfusion.
Therefore, we conducted the present study with an
expanded patient cohort to assess the neurocognitive change
after CS in all patients with severe ICA disease, analyzed
according to baseline perfusion status of the ipsilateral
hemisphere and procedural result.

Methods

Patients. All patients were 18 years of age or older. From
July 2008 to January 2010, endovascular intervention was
attempted in 61 consecutive patients with severe ICA ste-
nosis or ICAO. The indication was diameter stenosis >60%
in symptomatic patients, and >80% in asymptomatic (2).
Patients with documented ICAO would be followed up
clinically for at least 2 months, and CS was only attempted
in patients with ischemic symptom progression or objective
hemisphere ischemia (11,12). We excluded patients with
ischemic stroke within 2 weeks, vascular disease precluding
catheter-based techniques, intracranial aneurysm or arterio-
venous malformation, history of bleeding disorder, any
surgery planned within 30 days, life expectancy <1 year,
educational level below elementary school, aphasia, right-
sided hemiparesis, marked depression, or at least moderate
dementia. Brain computed tomography (CT) perfusion
(CTP) with Diamox (acetazolamide) stress and a battery
of neuropsychological tests were performed before and
3 months after carotid intervention.

NCF evaluation. Cognitive function evaluation was per-
formed by an independent clinical psychologist, who was
blinded to the outcomes of the intervention. Cognitive
assessment of global measures included the Mini-Mental
State Examination (MMSE) (13,14) and Alzheimer Dis-
ease Assessment Scale–Cognitive subscale (ADAS-Cog),
a widely used rating instrument assessing memory, orienta-
tion, language, and ideational and constructional praxis.
ADAS-Cog scores range from 0 to 70, with a higher score
indicating lower performance (15,16). Additional tests cov-
ering neuropsychological functions, such as executive func-
tion, working memory, and attention, are compatible with
the concept of VADAS-Cog and are suitable for our patients
with vascular-related cognitive impairment (17,18). Relevant
tasks included verbal fluency (category naming: fruits, vege-
tables, and fishes) and Color Trails Test Parts 1 and 2
(17,19). The Color Trails Test was used to replace the more
educational-dependent conventional Trail Making Test.
Interventional procedure and clinical follow-up. Aspirin
100 mg and clopidogrel 75 mg/day were started 7 days
before the procedure. CS procedure was done with tech-
niques described in the literature (2,20). The definition of
ICAO and the details of the interventional technique were
also described previously (11,12). Technical success was
defined as implantation of stents after recanalization of the
lesion, with final residual diameter stenosis �20% and
Thrombolysis In Myocardial Infarction flow grade 3 ante-
grade. All patients were sent to the intensive care unit for
overnight hemodynamic and neurological monitoring, where
systolic blood pressure was carefully maintained within 100
to 140 mm Hg. Aspirin and clopidogrel were continued
for �3 months after successful intervention. Complete neu-
rological examinations, including assessment of National
Institutes of Health Stroke Scale (NIHSS) and Barthel
Index, were done by an independent neurologist before,
1 week, and 3 months after the procedure. Neurological se-
quelae, intracranial hemorrhage, and death were recorded.
Follow-up ultrasound examination was scheduled at 3
months after the intervention.
CT follow-up and analysis. CTP and CT angiography
by a multidetector CT scanner was scheduled before and
3 months after the procedure. Assessment of cerebral
perfusion (before and after the procedure) was performed by
2 independent investigators who were blinded to clinical and
angiographic outcomes. CT perfusion data were analyzed
separately off-line at a workstation using commercial soft-
ware (CT Perfusion 3, Advantage 4.2, GE Healthcare, Little
Chalfont, United Kingdom). Cerebral blood volume (CBV),
cerebral blood flow (CBF), time to peak, and mean transit
time were calculated. The topographic pattern was catego-
rized into absence of asymmetry, watershed zones, and
vascular territory hypoperfusion. A grading system of quali-
tative assessment of brain perfusion in region of interest
was applied as the following: 0 ¼ complete perfusion;
1 ¼ hypoperfusion with preserved CBV (a lower CBF,
delayed time to peak, increased mean transit time, decreased
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MMSE = Mini-Mental State

Examination

NCF = neurocognitive

function

NIHSS = National Institutes

of Health Stroke Scale

Huang et al. JACC Vol. 61, No. 25, 2013
Cognitive Improvement After Carotid Stenting June 25, 2013:2503–9

2504



Download English Version:

https://daneshyari.com/en/article/2947796

Download Persian Version:

https://daneshyari.com/article/2947796

Daneshyari.com

https://daneshyari.com/en/article/2947796
https://daneshyari.com/article/2947796
https://daneshyari.com

