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and/or the absence of patient’s consent to CEA. The study 
excluded patients with restenosis after previous carotid 
interventions. Ethics approval was not necessary due to 
the retrospective observational character of the study, 
with patients receiving the standard therapy as recom-
mended by national guidelines. 

Procedures 
All patients underwent coronary angiography before 

CAS to identify the possible presence of CAD. In the case 
of critical lesions, percutaneous coronary revascularization 
was performed. Embolic protection devices (EPD) for cer-
ebral protection have been used in all patients during CAS. 

Follow-up
Clinical follow-up as control visits at the outpatient 

clinic or as telephone consultation was carried out at one, 
six, and 12 months, and yearly from hospital discharge. 
All-cause mortality during long-term follow-up was as-
sessed. Information on date of death was obtained from 
the Polish National Health Fund.

Statistical analysis
Results were presented as percentages of patients 

or medians (interquartile ranges in brackets) where ap-
plicable. Differences between patients alive or dead (all 
causes) at follow-up were assessed using Chi-square test 
and Fisher’s exact test for dichotomous variables and 
Mann–Whitney U test for continuous variables. Survival 
analyses were performed using Kaplan-Meier method 
and univariate and multivariate Cox regression analysis 
was used to find independent predictors of all-cause mor-
tality at follow-up. All baseline characteristics variables 

(Table 1) were tested as possible covariates. Results are 
presented as hazard ratios (HR) with 95 % confidence in-
tervals (CI). All tests were two-tailed and a p-value <0.05 
was considered statistically significant. All analyses were 
performed with the Statistical Package for Social Scienc-
es (SPSS) statistical software, version 15.0 (SPSS Inc., 
Chicago, IL, USA).

Results
During the study period, a total of 194 consecutive 

patients were treated with CAS. The median age of pa-
tients was 66 (60-73) years, and 78.9 % of patients were 
male. The 40.2 % of patients were symptomatic, 25 % 
were diabetics and 85.9 % suffered from CAD (Table 
1). Amongst patients who died, 45.6 % were previously 
symptomatic, 36.8 % had previous stroke and 12.3 % had 
previous TIA. Percentage 31.1 % of deaths occurred in 
patients over 75 years of age, and 33.3 % in patients that 
suffered from diabetes mellitus (Table 1).

During a median follow-up of 7.6 (4.4-10.2) years, 
the all-cause mortality rate after 30 days, one year, four 
years, and at maximum follow-up time was 0 % (0/194), 
5.1 % (10/194), 17.5 % (34/194), and 31.4 % (61/194), 
respectively (Table 2). 

Out of 61 deaths, 37 (60 %) were cardio-cerebral vas-
cular related deaths, 15 (25 %) non-cardiovascular deaths, 
and 9 (15 %) due to unknown reasons. Among cardio-
cerebral vascular deaths, there were 12 fatal strokes, 18 
fatal myocardial infarctions, and seven other cardiac re-
lated deaths. Non-cardiac deaths were due mainly to can-
cer (9/15) (Table 2). 

In Cox regression analysis, both age and diabetes 
mellitus were identified as independent predictors of all-

Table 1: Baseline characteristics of the 194 patients after carotid artery stenting (CAS) who died or survived during long-term 
follow-up.

Variable All
(n: 194)

Death (-)
(n: 133)

Death (+)
(n: 61)

p-value

Age [years] 66 (60-73) 64 (59-71) 72 (64-75) <0.001
Age >75 years 18.6 % 12.8 % 31.1 % 0.002
Male 78.9 % 78.2 % 80.3 % 0.74
CAD 85.9 % 84.3 % 89.5 % 0.35
Previous MI 39.1 % 37.0 % 43.9 % 0.38
Diabetes mellitus 25.0 % 21.3 % 33.3 % 0.08
Hyperlipidemia 77.2 % 78.7 % 73.7 % 0.45
Hypertension 83.2 % 82.7 % 84.2 % 0.80
Current smoker 15.3 % 17.5 % 10.5 % 0.23
Previous PCI 37.0 % 37 % 36.8 % 0.98
Previous CABG 6.5 % 9.4 % 0 % 0.019
Previous stroke 38.6 % 39.4 % 36.8 % 0.75
Previous TIA 7.1 % 4.7 % 12.3 % 0.12
Symptomatic 40.2 % 37.8 % 45.6 % 0.32
LICA 44.8 % 45.1 % 44.3 %
RICA 51.0 % 51.9 % 49.2 %

CAD: coronary artery disease, MI: myocardial infarction, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, TIA: 
transient ischemic attack, LICA: left internal carotid artery, RICA: right internal carotid artery. Values presented as median (interquartile range 
in brackets) or percentage of patients.




