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SUMMARY 

Objective: In this study, the relationship between preoperative risk factors and operative outcomes in patients 
undergoing unilateral carotid endarterectomy was compared in the light of literature reviews. 

Method: 223 patients who underwent unilateral carotid endarterectomy in Dr.Siyami Ersek Breast Heart and Vascular 

Surgery Training and Research Hospital in the years between 2007 and 2009 were included in the study. The mean age 

of the patients was 68.13 ± 5,25 and 29,5% of them were women (n=66) while 70,5% of them were men (n=157). 

43.5% of patients (n=97) had hypertension and 61.2% of patients (n = 136) had diabetes mellitus. 76.1% of patients (n = 

170) had a history of smoking while 29.3% of patients (n = 65) had hyperlipidemia. In 5.4% (n = 12) of patients 

experienced perioperative stroke, 10.8% (n = 24) of patients had a history of prolonged neurologic disease and 6.8% (n 

= 15) of patients had experienced transient ischemic attacks. 

Results: Patients undergoing carotid endarterectomy in the postoperative period were followed under 3 main headings: 

early neurologic complications, early cardiac arrhythmias and other complications (multiple organ failure, respiratory 

problems and hypertension). Early neurologic complications in patients were followed by the frequency of stroke, 

transient ischemic attack (TIA), and prolonged reversible ischemic neurological disease (PRIND). In this group, the rate 

of stroke patients in the postoperative period was 2.2% (n = 5) while the rate of TIA or PRIND patients was 4.1% (n = 

9). 

Conclusions: Reducing mortality and morbidity after carotid artery endarterectomy is possible with a good analysis of 

preoperative risks and a good preoperative preparation. Cardiovascular surgeons have a great role and responsibility to 

reduce the risk and complications of carotid artery endarterectomy in preoperative, intraoperative and postoperative 
periods. 
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ÖZET 

Amaç: Bu çalışmada, tek taraflı karotis endarterektomi operasyonu yapılan hastalarda preoperatif   risk faktörleri ile 

operasyon sonuçları arasındaki ilişki literatür sonuçları eşliğinde karşılaştırıldı.  

Yöntem: Çalışmaya İstanbul Dr. Siyami Ersek Göğüs Kalp ve Damar Cerrahisi Eğitim ve Araştırma Hastanesinde 2007-

2009 yılları arasında tek taraflı karotis endarterektomi operasyonu yapılan 223 hasta dâhil edildi. Hastaların yaş 

ortalaması 68.13 ± 5,25 ve  %29,5’ i (n=66) kadın, %70,5’i (n=157) erkek idi. Hastaların %43,5’ünde (n=97) 

hipertansiyon, %61,2’sinde (n=136) ise diabetes mellitus mevcuttu. Sigara kullanımı hikâyesi %76,1 (n=170) hastada 

mevcut iken, hastaların %29,3’sinde (n=65) hiperlipidemi mevcut idi.  Hastaların %5,4’ünde (n=12) operasyon 
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öncesinde geçirilmiş stroke öyküsü bulunurken , %10,8’inde (n=24) uzamış nörolojik defisit hikâyesi ve %6,8’inde 

(n=15) geçirilmiş geçici iskemik atak bulunmaktaydı. 

Bulgular: Postoperatif dönemde karotis endarterektomi yapılan hastalar 3 ana başlık altında takip edildi. Bunlar; erken 

nörolojik komplikasyonlar, erken kardiyak aritmiler ve diğer komplikasyonlardır ( multiple organ yetmezliği, 

respiratuar problemler ve hipertansiyon). Erken nörolojik komplikasyonlar yönünden hastalar stroke geçirme, geçici 

iskemik atak (TIA) ve uzamış reversible iskemik hastalık (URID) atağı geçirme sıklığı takip edildi. Bu grupta 

postoperatif dönemde stroke geçiren hastaların oranı %2,2 (n=5) iken, TIA ya da URID geçiren hastaların oranı %4,1 

(n=9) olarak bulundu. 

Sonuç: Karotis arter endarterektomi sonrası mortalite ve morbiditenin azaltılması preoperatif risklerin iyi bir şekilde 

analiz edilmesi ve iyi bir preoperatif hazırlık evresi ile mümkündür.  Karotis arter endarterektomi cerrahisindeki 
risklerin ve komplikasyonların azaltılmasında ise preoperatif, intraoperatif ve postoperatif olarak kardiyovasküler 

cerrahlara büyük bir görev ve sorumluluk düşmektedir. 

Anahtar sözcükler: Karotis arter hastalıkları, karotis darlığı, nörolojik semptom, stroke, cerrahi tedavi  

 

 

  

INTRODUCTION 

Carotid artery disease is one of the most important 

causes of stroke etiology, and atherosclerosis is 
responsible for about one-third of all induced 
strokes 1. Carotid artery disease does not only 
cause a wide variety of neurological events 
ranging from transient ischemic attack to far 
advanced neurological deficits but it may also 
result in death. These consequences lead to the 

deterioration of the patient's quality of life; they 
cause familial, social and psychosocial problems 
and they also become an additional financial 
burden on health insurance. The disease has some 
known risk factors that are preventable such as 
smoking cessation, hypertension control, and 
blood lipid level control. When the disease 

develops, various revascularization methods are 
applied in the treatment. There is a broad range of 
variety in these methods ranging from 
interventional procedures such as stenting to 
standard carotid artery endarterectomy. Many 
studies have shown that revascularization reduces 
the incidence of stroke and mortality in patients 
with carotid artery stenosis, whether symptomatic 

or asymptomatic. In the treatment of 
revascularization; there are many studies showing 
the advantages or disadvantages of interventional 
therapies and traditional surgical treatment. 
However, it is far too early to reach a definite 
conviction. In our study; the relationship between 
preoperative risk factors and operation outcomes 

in patients undergoing unilateral carotid 
endarterectomy was compared in the light of 
literature results. 

MATERIAL AND METHODS 

The aim of the study is to reveal the relationship 
between preoperative risk factors and operative 
outcomes in patients who underwent unilateral 
carotid endarterectomy in Dr.Siyami Ersek Breast 
Heart and Vascular Surgery Training and 

Research Hospital in the years between 2007 and 
2009. 

223 patients who underwent unilateral carotid 

endarterectomy in our hospital in the years 
between 2007 and 2009 were included in the 
study. Patient information was obtained from the 
registration system in our hospital. The study was 
approved by the ethical committee of Dr.Siyami 
Ersek Breast Heart and Vascular Surgery Training 
and Research Hospital. Written consent was 
obtained from the patients included in the study. 

Three patients who had undergone carotid artery 
endarterectomy between 2007 and 2009 died from 
various causes during the early postoperative 
period. 

Patients were evaluated for age, sex, weight, 
height, hypertension, diabetes mellitus, smoking 
habits, hyperlipidemia, preoperative symptom, 
coronary artery disease, peripheral arterial disease, 
family history of cardiovascular disease, stroke, 

prolonged neurologic disease and transient 
ischemic attack. 

Patients with carotid lesions were classified as 

asymptomatic and symptomatic. Patients who 
were symptomatic were those with focal or 
transient neurological symptoms, and patients 
with amorozis fugax or previous stroke. In 
asymptomatic patients, there were no neurological 
findings or a history of neurological disorders. 

The following methods were used to establish 
surgical indications for our patients: In 
symptomatic cases, indications for surgical 
treatment were kept wide. Surgical indications 

were established for patients with stenosis of up to 
50%, patients with large ulcerative and soft 
plaques, patients with a stenosis above 70% in 
asymptomatic cases, bilateral carotid stenosis and 
symptomatic patients, even if the stenosis was 
below 70%, moreover if the contralateral stenosis 
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was above 70%, the opposite side was also 
indicated for surgery. 

Surgical Technique-Intensive Care- Discharge 

All patients underwent classic carotid 
endarterectomy. Under general anaesthesia, 
common, internal and external carotid arteries 
were found, passing through skin-subcutaneous 
tissue with a longitudinal incision from the medial 
head anterior to the sternocleidomastoid muscle 

along the line extending from the earlobe to the 
sternoclavicular junction and the silastik tape was 
wrapped. Following heparinization with a loading 
dose of 5000 U, vascular clamps were placed and 
incisions were made up to the intact segment of 
the internal carotid artery from the common 
carotid artery. Endarterectomy was performed 

from the common carotid artery to the intact 
segment of the internal carotid artery. The 
endarterectomy material was removed from the 
external carotid artery to the healthy segment. 
Taking into account the carotid state, arteriotomy 
was performed with 6.0 polypropylene sutures 
using primer closure, autogenous vein or synthetic 

grafts. All of the patients were admitted in 
intensive care units and patients were extubated 
once they met the criteria for extubation. 
Neurological examinations were closely followed 
in patients' postoperative intensive care units. 
Patient antihypertensive treatment required for 

blood pressure regulation was given as 
intravenous infusion. The patients in need 
received antihypertensive treatment as an 
intravenous infusion for blood pressure regulation. 

Patients were placed on a follow up plan at 
convenient times considering their general 
conditions. 

Statistical Analysis 

In the study, continuous variables were expressed 

as mean ± SD and categorical variables as 
frequency and percentage. SPSS 24 package 
statistical program (StataCorp LP, College 
Station, TX, USA) was used for all descriptive 
statistics and calculations. 

RESULTS 

The average age of the patients included in the 
study was 68.13 ± 5,25 and 29,5% of them were 
women (n=66) while 70,5% of them were men 
(n=157). 43.5% of patients (n=97) had 

hypertension and 61.2% of patients (n = 136) had 
diabetes mellitus. 76.1% of patients (n = 170) had 
a history of smoking while 29.3% of patients (n = 
65) had hyperlipidemia (Table 1). In 5.4% (n = 
12) of patients experienced perioperative stroke, 
10.8% (n = 24) of patients had a history of 
prolonged neurologic disease and 6.8% (n = 15) 
of patients had experienced transient ischemic 
attacks (Table 2). 

 

                 Table 1: Preoperative and demographic data of the patients 

 

Demographic data of patients undergoing carotid endarterectomy (n=223) 

Age  (Years)                                                                                                68.13±5,25 

Female sex (n=66) (%)                                                                                29,5 

Male sex (n= 157) (%)                                                                                 70,5 

Height (Meter)                                                                                             1.67±6,31 

Weight (Kilogram)                                                                                      79.76±9,4 

Hypertension (n=97)  (%)                                                                           43,5 

Diabetes mellitus (n=136) (%)                                                                    61,2 

Tobacco use (n=170) (%)                                                                           76,1 

Hyperlipidemia  (n=65) (%)                                                                       29,3 

Statin use (n=167) (%)                                                                               75,2 

Preoperative symptom (n=174) (%)                                                          78,2 
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Table 2: Types of symptoms according to region 

Dispersiyon rates of symptoms (n=223) 

 

 

Bilateral asymptomatic (n=65)                %29,5 

 

Bilateral symptomatic (n=39)                   %17,5 

 

Unilateral symptomatic (n=119)                 %59,5 

 

 

The coronary artery disease rate was 32.3% (n = 
72) and 18.2% (n = 40) of the patients had 
coronary artery bypass surgery history. 
Concomitant peripheral artery disease rate was 
found to be 15.4% (n = 34). According to the 

region where the carotid endarterectomy surgery 
is made; the right side was found in 53.2% 
(n=118) and the left side was found in 46.8% 
(n=105) (Graph 1). 

 

 

Graphic 1: Dispersion of unilateral - bilateral carotid lesions (n=223) 

 

Unilateral 
Carotid 

Lesion; 73% 

Bilateral 
Carotid 

Lesion; 27% 

Coronary artery disease (n=72) (%)                                                          32,3 

Peripheral artery disease  (n=34) (%)                                                        15,4 

Family History  (n=12) (%)                                                                       5,2 

Previous aortocoronary bypass graft operation  (n=40) (%)                     18,2 

Stroke (n=12) (%)                                                                                     5,4 

Prolonged neurologic disease   (n=24) (%)                                              10,8 

Transient ischemic attack (n=15) (%)                                                       6,8 
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Patients undergoing carotid endarterectomy in the 
postoperative period were followed under 3 main 
headings: early neurologic complications, early 
cardiac arrhythmias and other complications 

(multiple organ failure, respiratory problems and 
hypertension). Early neurologic complications in 
patients were followed by the frequency of stroke, 
transient ischemic attack, and prolonged 
reversible ischemic neurological disease. In this 
group, the rate of stroke patients in the 
postoperative period was 2.2% (n = 5) while the 

rate of TIA or PRIND patients was 4.1% (n = 9). 

In terms of early cardiac problems, 1.1% (n = 2) 
of patients followed for myocardial infarct, 
ventricular arrhythmia and low flow syndrome 
had myocardial infarct after carotid 

endarterectomy. Ventricular arrhythmia was seen 
in 2.7% (n = 6) of patients and low flow syndrome 
was detected in 1.3% (n = 3). Multiple organ 
failure occurred in 0.8% of the patients (n = 1) 
postoperatively, Respiratory problems were found 
in 5,4% (n = 12) and hypertension in 9,3% (n = 
20) of the patients (Table 3). 

 

Table3: Postoperative complications (TIA: Transient ischemic attack; PRIND: prolonged reversible 
ischemic neurological disease) 

 

Postoperative complications  

 

Early  neurological complications 

 

       Stroke (n=5) %2,2 

       TIA or PRIND (n=9) %4,1 

 

 

Early cardiac complications   

       Myocardial infarction (n=2) %1,1  

       Ventricular arrhythmias (n=6)    %2,7 

       Low cardiac output syndrome (n=3)   %1,3 

 

 

Other Complications 

 

       Multiple organ failure (n=1) 

       Respiratory complications  (n=12) 

       Hypertension (n=20)      

%0,8 

%5,4 

%9,3 

 

 

Between 2007 and 2009, the early mortality rate 
of 223 carotid endarterectomy cases in Dr.Siyami 

Ersek Thoracic and Cardiovascular Surgery 

Training and Research Hospital was found as 
1.3% (n = 3) (Table 4).       
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Table 4: Carotid endarterectomy early mortality rate 

 

Carotid endarterectomy mortality rate 

                                                  

Early mortality (n=3) 

 

                                        

     %  1,3 

 

                                          

 

DISCUSSION 

Carotid artery disease is among the leading causes 
of death and it is still a challenge to find the ideal 

treatment of this disease, which causes such 
serious consequences in addition to death as 
money and labor loss and obligates the patient to 
refrain from social and business life. The 
inadequacy of medical treatment to prevent this 
disease or at least the necessity of supporting 
medical treatment by other treatment methods is 
known.  

In the studies conducted, the necessity of carotid 
endarterectomy in symptomatic patients has 

become definite 5-7. "North American 
Symptomatic Carotid Endarterectomy Trial" 
(NASCET), one of these studies, is considered as 
a milestone in the history of carotid surgery and is 
a supportive point for surgical treatment. The 
NASCET is a major study series not only for the 
result it reaches, but also for its decisive influence 

on subsequent studies; it even has an effect on the 
formation of endovascular treatment criteria. 
However, the issue that is particularly concerned 
about, especially with endovascular treatment, is 
the patient population on which the NASCET 
study is based. The NASCET is a study which 
excludes the patients who have difficult-to-reach 

lesion on the C2 vertebrae, who have a total 
carotid occlusion, who are older than 79 and have 
no symptom on the side of the stenotic lesion on 
the side of the hemisphere, who have organ 
failure, who are expected to die from cancer in 5 
years, who have a massive cerebral infarct that 
would affect all the functions of the patient in that 
area, who experience symptoms related to non-

atherosclerotic causes, who have cardioembolic 
cerebral vascular disease which occurred as a 
result of valve disease or arrhythmia, who have 
not experienced ischemic stroke events with 
relevant ischemic lesions in the last 120 days, and 
who had previously undergone ipsilateral 
endarterectomy. 

The same conclusions were reached in the study 
of '' European Carotid Surgery Trial '' (ECST). 

Neurological findings were 8.6% in the carotid 
endarterectomy group and 13.6% in the medical 
treatment group during the 2.7-year follow-up 
period 9-13. 

In a single-center study with 2624 patients made 
by Cremonesi and his friends, Carotid 
endarterectomy was performed in 1589 patients 
and carotid endovascular stenting was performed 
in 1035 patients using a distal embolic protection 
device. In the study, the 30th day, the 1st year and 

the 3rd year stroke and mortality rates were 
respectively as follows: in the group who 
underwent carotid endovascular stent the rates 
were 1.54%, 2.86%, 7.43% and in the carotid 
endarterectomy group the rates were 2.07%, 
3.55% and 6.95% 14. In 2004, the ‘’Stenting and 
Angioplasty with Protection in Patient at High 

Risk for Endarterectomy’’ (SAPPHIRE) study 
group published 1 year results of carotid artery 
stenting performed with distal protection filter on 
334 patients, including 80-year-olds and cases 
with high-risk of surgery. According to this, the 
30-day death, stroke or MI rate was reported as 
4.4% and 1 year rates as 12%. The 30-day death, 

stroke or myocardial infarct rate was 9.9% and the 
annual rate was 20.1% in the same study group 
with carotid endarterectomy cases 15. 

"Veterans Affairs Cooperative Study" is the first 
conclusive multicenter study which involved 
asymptomatic patients. This study has proved that 
carotid endarterectomy is also necessary in 
asymptomatic patients. Because neurological 
findings were observed as 20.6% in the group 
which received only medical treatment while 

these findings were 8% in the group which 
underwent carotid endarterectomy and received 
postoperative antiplatelet treatment 16. 

Apart from the Veterans Affairs Cooperative 
Study Group study, there are some reasons which 
make surgical intervention necessary for 
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asymptomatic patients. These reasons are as 
follows: Carotid artery stenoses evolve into full 
obstruction in a shorter period than expected, 
approximately half of the cerebral infarcts 

associated with stenosis in the carotid develop 
without TIA, 10-15% cerebral infarcts do not 
show clinical signs, prior TIAs should be 
considered pathologic because infarct areas are 
detected by computerized tomography in 30-40% 
of these patients. Mortality and morbidity of 
surgery in symptomatic patients is greater than 

asymptomatic patients. Therefore, the time spent 
waiting may lead to the formation of symptomatic 
nature of the disease and thus increase the 
mortality and morbidity 16. 

Considering the views referred above, when our 
study is examined, it is obvious that there are 
many factors affecting operative mortality and 
morbidity negatively in the patient group such as 
diabetes mellitus, hypertension, hyperlipidemia, 
coronary artery disease and past cardiac operation 

as well as the age of the patients. Despite all these 
negative risk factors, the perioperative mortality 
of 223 carotid endarterectomy cases in our 
hospital was found to be 1.3% and the transient 
neurological finding were 6.3%. 

These results are less than the perioperative 
complication rates reported by the American 
Heart Association 17. 

CONCLUSION 

Reducing mortality and morbidity after carotid 
artery endarterectomy is possible with a good 
analysis of preoperative risks and a good 
preoperative preparation. Cardiovascular surgeons 

have a great role and responsibility to reduce the 
risk and complications of carotid artery 
endarterectomy in preoperative, intraoperative and 
postoperative periods. 
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