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Carotid Endarterectomy: Analysis of Early Complications (<30 days) and
Risk Factors for Postoperative New Brain Infarction
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Purpose: We aimed to evaluate the early (<30 days) results and to analyze risk factors for the development of
stroke and new brain infarction (NBI) after carotid endarterectomy (CEA).

Methods: From September 2003 to August 2008, 233 CEAs were performed on 222 patients with critical internal
carotid artery (ICA) stenosis in a single center. Patient characteristics, history of neurological symptoms, procedural
details, and postoperative complications were examined based on the medical records. The incidence and risk
factors for early postoperative stroke were evaluated. After excluding CEAs without performing diffusion-weighted
brain MRI, 128 CEAs were investigated for frequency and the risk factors of NBI were analyzed. Chi-square
test, Fisher’s exact test, Student T-test, and logistic regression model were used for statistical analysis.
Results: Of a total of 233 CEAs, any and ipsilateral stroke rates were 1.3% and 0.4%, respectively. There was
no early postoperative mortality. Early postoperative complications included 4.3% in transient cranial nerve injury,
1.7% in myocardial infarction, and 3.4% in hematoma. In univariate analysis, the significant risk factor for stroke
was plaque ulceration (P=0.04). The frequency of NBI and ipsilateral NBI were 8.4% and 3.1%, respectively. The
ulceration on ipsilateral ICA revealed statistically significant risk factors for the development of NBI (RR, 5.29;
95% CI, 1.024~217.325; P=0.04).

Conclusion: Our study showed a lower incidence of stroke and NBI after carotid endarterectomy and that it
is safe procedure for the treatment of patients with severe (>70%) carotid stenosis. We also found that plaque
with ulceration was a significant risk factor for the development of postoperative NBI. (] Korean Surg Soc
2009;77:195-201)
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Fig. 1. Carotid endarterectomy with patch closure.
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Fig. 2. New brain infarction after
carotid endarterectomy.

Table 1. Characteristics of patients and carotid lesions

Carotid endarterectomy

Characteristics (n=233)
Age 67.5+6.4*
Age =80 years 7
Male 208 (89.3%)
Symptomatic ICA " stenosis (<6 mo) 93 (39.9%)
TIAT 39%
Amaurosis fugax 8%
Stroke 46%
Stenosis degree 75.3+8.4*
Contralateral ICA occlusion 18 (7.7%)
High stenosis’ 20 (8.6%)
Ulceration on plaque 28 (12%)

Coexisting diseases
Hypertension 181 (77.7%)

Diabetes mellitus 97 (41.6%)

Smoking 101 (43.3%)
Coronary artery disease 121 (51.9%)
Atrial fibrillation 10 (4.3%)
Chronic renal failure (SCr' >2.0) 15 (6.4%)
copp' 20 (8.6%)

*Mean=SD; TICA = internal carotid artery; "TIA = transient is-
chemic attack; §High stenosis = ICA stenosis above C2 body; 'scr
= serum creatinine; 'COPD = chronic obstructive pulmonary

disease.
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Table 2. Details of carotid endarterectomy
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Table 3. Early (<30 days) postoperative complications

Procedural details CEA* (n=233) Complications CEA* (n=233)
General anesthesia 233 (100%) Stroke 3 (1.3%)
Nasotracheal intubation 21 (9%) Ipsilateral 1 (0.4%)
Carotid shunt 233 (100%) Disabling 2 (0.9%)
Procedures Cranial nerve injury 10 (4.3%)
Mandibular subluxation 14 (6%) Marginal branch of facial nerve 4 (1.7%)
Division of digastric muscle 23 (9.9%) Hypoglossal nerve 5 (2.1%)
Patch closure 116 (49.8) Recurrent laryngeal nerve 1 (0.4%)
Combined operations 23 (9.9%) Hyperperfusion syndromeJr 3 (1.3%)
CABG' 21 (9%) Myocardial infarction 4 (1.7%)
AAAT repair 1 (0.4%) Postoperative bleeding 8 (3.4%)
CFA" endarterectomy 1 (0.4%) Mortality (<30 days) 0 (0%)

*CEA = carotid endarterectomy;
graft;
oral artery.

TCABG = coronary artery bypass
TAAA = abdominal aortic aneurysm, SCFA = common fem-

*CEA = carotid endarterectomy; THyperperfusion syndrome de-
fined as severe ipsilateral headache with nausea/vomiting, focal
neurologic sings, or intracerebral hemorrhage.

Table 4. Risk factor analyses for development of stroke and new brain infarction (NBI) on diffusion-weighted MRI

Univariate analysis

Multivariate analysis

Stroke (n=3)  NBI (n=11) NBI (n=11)
P-value P-value RR 95% CI P-value

Age (years) 0.81 091 0.997 0.894~1.112 0.96

Age=80 1.00 1.00
Male 1.00 0.61 -
Symptomatic ICA* stenosis 0.57 0.12 3.017 0.795~11.459 0.10
Stenosis degree 0.56 0.80 0.947 0.875~1.025 0.17
Contralateral ICA occlusion 0.22 0.60 2.311 0.233~22.886 0.47
High stenosis 0.24 1.00 1.531 0.144~16.252 0.72
Plaque ulceration 0.04 0.13 5.289 1.024~27.325 0.04
Coexisting diseases

Hypertension 0.53 1.00 1.663 0.280~9.892 0.57
DM’ 0.27 0.53 1.743 0.426~7.136 0.44
CAD' 1.00 0.16 2.523 0.536~11.874 0.24
AF 1.00 0.07 7.038 0.934~43.018 0.05
Synchronous operation 0.27 1.00 1.072 0.107~10.731 0.95

with CABG'

Primary closure 0.62 0.75 1.079 0.270~4.309 091

*IJCA = internal carotid artery;
artery bypass graft.

DM = diabetes mellitus;

TCAD = coronary artery disease; SAF = atrial fibrillation; ' CABG = coronary
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