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Background: Generalized screening for carotid artery stenosis with carotid duplex 

 ultrasonography in patients with peripheral arterial disease is controversial.

Objectives: The aim of the present study was to determine the prevalence of significant internal 

carotid artery (ICA) stenosis in a group of Iranian patients with peripheral arterial disease.

Methods: We prospectively screened 120 patients with a known diagnosis of peripheral 

 vascular disease for carotid artery stenosis. Based on the angiographic assessment of abdominal 

aorta and arteries of the lower extremities, patients with stenosis greater than 70% in the lower 

extremity arteries were included. A group of healthy individuals aged $50 years was recruited 

as a control. Risk factors for atherosclerosis including smoking, diabetes mellitus, hyperlipi-

demia, ischemic heart disease, and cerebrovascular disease were recorded. Common carotid 

arteries (CCAs) and the origins of the internal and external arteries were scanned with B-mode 

ultrasonogaphy. Significant ICA stenosis, .70% ICA stenosis but less than near occlusion of 

the ICA, was diagnosed when the ICA/CCA peak systolic velocity ratio was $3.5.

Results: Ninety-five patients, with a mean age of 58.52 ± 11.04 years, were studied.  Twenty-five 

patients had a history of smoking, six patients had a history of coronary artery disease, 

six patients had hypertension, and ten patients had diabetes mellitus. Significant ICA stenosis 

was present in four patients (4.2%) with peripheral arterial disease in one healthy individual 

(1%) of the control group (P . 0.05). In terms of the risk factors for atherosclerosis, no sta-

tistically significant relationship was found between individual atherosclerotic risk factors and 

significant ICA stenosis (P . 0.05).

Conclusion: The prevalence of significant ICA stenosis in Iranian patients with peripheral 

arterial disease is low. In addition, there is no relationship between individual atherosclerotic 

risk factors and significant ICA stenosis.

Keywords: carotid artery stenosis, atherosclerosis, peripheral arterial disease, Iranian

Introduction
Stroke represents one of the major public health problems worldwide. Carotid 

 atherosclerosis is associated with a risk of stroke. This increases with the severity of 

the stenosis.1 Asymptomatic Carotid Atherosclerosis Study (ACAS) demonstrated the 

benefit of performing carotid endarterectomy in selected asymptomatic patients with 

significant carotid artery stenoses (.60% stenosis).2 It therefore becomes clinically 

important to identify the subgroups of patients who have a sufficiently high incidence 

of high-grade carotid stenosis to warrant routine carotid duplex screening.

Patients with symptomatic peripheral arterial disease often have manifestations of 

atherosclerosis elsewhere, especially in the cerebrovascular system.3 Several studies 
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have reported that the prevalence of asymptomatic carotid 

artery stenosis is quite high in patients with peripheral arterial 

disease;4–7 therefore, routine carotid duplex ultrasonography 

has been recommended in these patients. However, gener-

alized screening in patients with peripheral arterial disease 

is controversial and the cost-effectiveness remains to be 

 demonstrated.8 In Iran, the prevalence of asymptomatic inter-

nal carotid artery (ICA) stenosis in patients with peripheral 

arterial disease has not yet been reported. Therefore, the 

aim of the present study was to determine the prevalence of 

significant ICA stenosis in a group of Iranian patients with 

peripheral arterial disease.

Methods
We prospectively screened 120 patients with a known diag-

nosis of peripheral vascular disease for carotid artery stenosis 

between June 2005 and May 2009. Only patients with uncom-

plicated lower extremity ischemia referred to our vascular 

laboratory by vascular surgeons were included. All patients 

in the study had peripheral arterial disease diagnosed based 

on the appropriate clinical history and examination followed 

by conventional angiography.9,10 Subjects with any history of 

neurological symptoms, previous stroke, or previous carotid 

endarterectomy were excluded. A group of healthy individuals 

aged $50 years was recruited as a control. The control group 

had no risk factors for atherosclerosis. All selected subjects 

were asked to complete a questionnaire in which the following 

risk factors for atherosclerosis were recorded as present or 

absent: smoking, diabetes mellitus, hyperlipidemia, ischemic 

heart disease, and cerebrovascular disease. Based on the 

angiographic assessment of abdominal aorta and arteries of 

the lower extremities, patients with stenosis greater than 70% 

in the lower extremity arteries were included.

The carotid arteries were evaluated with high resolu-

tion B-mode ultrasonogaphy, Hitachi EUB.525 ultrasound 

machine (Hitachi Medical Corp, Tokyo, Japan), with a 

7.5 MHz linear-array transducer to evaluate the presence 

and site of plaques and to qualify the degree of stenosis.11–14 

The present study involved scanning common carotid arteries 

(CCAs) and the origins of the internal and external arteries. 

Significant ICA stenosis, .70% ICA stenosis but less than 

near occlusion of the ICA, was diagnosed when the ICA/CCA 

peak systolic velocity (PSV) ratio was $3.5.15,16

Data were presented as mean ± standard deviation (SD) 

or percentage. Statistical analysis was performed with 

SPSS for windows (v 13.0; SPSS Inc, Chicago, IL) using 

 chi-square test and Fisher’s exact test, whenever appropriate. 

A P value ,0.05 was considered statistically significant.

Results
Ninety-five patients, 81 (85.3%) men and 14 (14.7%) 

women, with significant peripheral arterial disease of the 

lower extremities were included in the present study. Fifteen 

patients were excluded due to the stenosis of ,70% in the 

lower extremity arteries. A group of 100 healthy individu-

als was included as a control. The mean age of the patients 

was 58.52 ± 11.04 years. Twenty-five patients (26.3%) had 

a history of smoking, six patients (6.3%) had a history of 

coronary artery disease, six patients (6.3%) had hypertension, 

and ten patients (10.5%) had diabetes mellitus. The control 

group had no risk factors for atherosclerosis.

Significant ICA stenosis was present in four patients 

(4.2%) with peripheral arterial disease in one healthy 

individual (1%) of the control group (P . 0.05). In terms of 

the risk factors for atherosclerosis, no statistically significant 

relationship was found between individual atherosclerotic 

risk factors and significant ICA stenosis (P . 0.05).

Discussion
The present study revealed a low prevalence (∼4%) of 

significant ICA stenosis in a group of Iranian patients with 

peripheral arterial disease. This finding is in contrast to that 

of previous studies disclosing a prevalence of greater than 

70% carotid stenosis ranging 5%–24% in patients suffering 

from peripheral vascular disease.4–6,8,17–23 In a meta-analysis 

of nineteen studies, Ahmed and Al-Khaffaf concluded that 

prevalence of .70% asymptomatic carotid artery stenosis 

was 14% in patients with peripheral vascular disease.7 This 

discrepancy may be explained by the fact that asymptom-

atic significant carotid stenosis occurs in elderly patients 

(age $ 65 years) with peripheral vascular disease.5,6,8,17,20,21 

However, the mean age of the patients in the present study 

was lower (∼58 years).

Although different phenotypes of carotid artery ath-

erosclerosis including intima-media thickness, total cross-

sectional area of carotid plaques, or severity of carotid 

artery stenosis can be evaluated by ultrasonography, they 

represent different stages of atherogenesis.24,25 On the other 

hand, compensatory enlargement of the carotid arteries 

might occur in response to arterial wall thickening and 

plaque progression.26 Therefore, carotid stenosis should 

not be clinically regarded as the only indicator of cere-

brovascular events. Altogether, further studies with other 

noninvasive modalities such as computed tomography and 

magnetic resonance imaging are recommended to determine 

the prevalence of carotid artery atherosclerosis in patients 

with peripheral arterial disease.
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In terms of the risk factors for atherosclerosis, no 

 statistically significant relationship was found between indi-

vidual atherosclerotic risk factors and significant carotid artery 

stenosis. This finding concurs with a number of previous 

reports.4,17,20 In contrast, the majority of the previous studies 

found a link between age, as a predicting risk factor, and 

asymptomatic significant carotid artery stenosis.5,6,8,21,23,27,28 

Alexandrova et al found significant correlations between 

all risk factors (sex, age, diabetes mellitus, smoking, and 

hypertension) and the disease severity.5 Simons et al28 and 

Kurvers et al23 indicated a significant association between low 

diastolic blood pressure and carotid artery stenosis. Recently, 

Yun and colleagues found that critical ICA stenosis was more 

common in patients with coronary artery disease.8 It is possible 

that the number of patients in the present study was not large 

enough to determine a relationship between individual risk 

factors and significant carotid artery stenosis. However, none 

of the above studies reported a high enough correlation with 

individual risk factors to be able to recommend limiting carotid 

artery disease screening to specific subgroups of patients.20

There were few previous studies in Iran on extracra-

nial carotid stenosis in asymptomatic high-risk groups. 

 Nonetheless, these studies were all performed on patients who 

were candidates for coronary artery bypass graft (CABG). 

Shirani et al found .60% carotid artery stenosis in 7% of the 

CABG candidates with a mean age of 60 years.29 A later study by 

Shirani et al indicated .70% carotid artery stenosis in 4% 

of the CABG candidates.30 Two previous studies on CABG 

candidates in our institution highlighted .70% carotid 

artery stenosis in 1%–2% of the patients.31,32 To the best of 

our knowledge, the present study is the first investigation to 

assess the prevalence of significant carotid artery stenosis in 

Iranian patients with peripheral arterial disease.

The problem with peripheral arterial atherosclerosis 

extends beyond the lower extremities. Patients with periph-

eral arterial disease of the lower extremities often have wide-

spread atherosclerosis of the arterial beds including coronary 

artery disease, cerebrovascular disease, and renal artery 

stenosis.33,34 Carotid artery stenosis is a major cause of isch-

emic stroke and results from large studies have established 

the efficacy of carotid endarterectomy in stroke prevention 

in patients with asymptomatic high-grade ICA stenosis.2,35–37 

Moreover, medical treatment including anticoagulation 

or antiplatelet agents is a reasonable alternative to carotid 

endarterectomy in patients who have asymptomatic carotid 

stenosis. The benefit of carotid endarterectomy, however, has 

to be interpreted with caution, and the indication for surgery 

of asymptomatic ICA stenosis is still a matter of debate.38

In conclusion, it seems that the prevalence of significant 

ICA stenosis in Iranian patients with peripheral arterial disease 

is low. In addition, there is no relationship between individual 

atherosclerotic risk factors and significant ICA stenosis.
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