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Abstract  Original Research Article 
 

Background: Carotid artery stenosis is an atherosclerotic narrowing of the proximal internal carotid artery that 

significantly increases the risk of stroke, particularly in elderly individuals and those with associated vascular risk 

factors. The purpose of this study is to evaluate the degree of carotid artery stenosis and associated risk factors in high-

risk elderly patients using carotid Doppler. Methods: This cross-sectional study at the Inpatient and Outpatient 

Departments of Medicine, Department of Vascular Surgery, and Institute of Nuclear Medicine and Ultrasound, 

Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, included 100 elderly patients (>55 

years) with ≥1 risk factor for carotid disease. Patients were evaluated clinically and via investigations, and data were 

analyzed in SPSS (p < 0.05) with ethical approval and informed consent. Results: In 100 high-risk elderly patients (mean 

age 65.6 ± 8.1 years; 64% male), sedentary lifestyle (89%), occasional exercise (96%), balanced diet (85%), and 

smoking (63%) were common. Hypertension (64%), dyslipidemia (58%), IHD (42%), TIA (39%), and 

diabetes/IFG/IGT (37%) were prevalent. Carotid stenosis occurred in 73% (60% mild, 7% moderate, 6% severe) and 

was significantly associated with hypertension, dyslipidemia, IHD, and TIA (p < 0.05). Conclusion: Colour Doppler 

sonography is a rapid, non-invasive, and effective tool for detecting carotid stenosis, particularly in high-risk patients, 

though its accuracy is operator-dependent and general population screening may not be cost-effective. 
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INTRODUCTION 
Carotid stenosis is defined as the atherosclerotic 

narrowing of the proximal internal carotid artery 

exceeding 50% in moderate cases and 70% in severe 

cases. The prevalence of carotid stenosis increases with 

age and is higher in males. A recent Western European 

population study reported a prevalence of moderate 

asymptomatic stenosis at 4.2% and severe stenosis at 

1.7%, with 12.5% of men diagnosed with moderate 

stenosis [1]. Population-based studies using carotid 

ultrasound estimate the prevalence of clinically 

important carotid artery stenosis (CAS, 60%–99%) in the 

general primary care population to be approximately 1% 

or less, and about 1% in those aged 65 years and older [2 

,3]. 

A “clinically important degree of CAS” 

corresponds to a substantially increased risk of stroke. 

Stroke risk depends not only on the degree of stenosis but 

also on the presence of other risk factors, making it 

difficult to define precise categories of risk in 

asymptomatic individuals. In the Cardiovascular Health 

Study of adults aged ≥65 years, the risk of stroke 

increased as stenosis exceeded 50%, with an estimated 

5-year ipsilateral stroke risk of approximately 4% for 

CAS ≥50% and 8% for CAS ≥70% [4–6]. 

 

Most studies of CAS management consider 

stenosis ≥50% or ≥60% as clinically important. Fisher 

first described the pathophysiology of carotid 

atherosclerosis in 1951 [7], and it is now recognized as a 

major risk factor for stroke. A population-based study of 
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individuals aged >55 years found that severe carotid 

plaque burden increased the relative risk of non-lacunar 

anterior circulation infarction by 3.2 times and lacunar 

infarction by 10.8 times [8]. Consequently, 

asymptomatic carotid stenosis has become an important 

consideration for primary care physicians. 

 

Diagnosis often begins in the outpatient setting, 

where primary care physicians may examine for carotid 

bruit, a sign of turbulent blood flow across a stenotic 

plaque. While the Framingham Heart Study showed that 

patients with a carotid bruit had double the stroke rate of 

controls, most strokes occurred in vascular territories 

unrelated to the stenosis [9]. Meta-analyses suggest that 

carotid bruit indicates generalized atherosclerotic disease 

rather than a direct marker of carotid risk [10]. A recent 

cohort study reported that bruit auscultation had a 

sensitivity of 56% and specificity of 98% for detecting 

clinically significant stenosis, indicating that further non-

invasive testing should be considered in high-risk 

patients [11]. 

 

Non-invasive imaging modalities such as 

duplex ultrasonography (DUS), computed tomographic 

angiography (CTA), and magnetic resonance 

angiography (MRA) are commonly used to diagnose 

CAS. DUS is often the first-line screening tool due to its 

ease of use, absence of radiation, lack of contrast 

requirement, and low cost. DUS has demonstrated 86% 

sensitivity and 87% specificity for clinically significant 

(>70%) stenosis [12]. However, its accuracy is operator-

dependent, and its utility in screening low-risk 

populations is limited. MRA has shown superior 

sensitivity (95%) and specificity (90%) for clinically 

significant stenosis [12, 13], and contrast-enhanced 

MRA achieves 94% sensitivity and 93% specificity 

compared to DUS, CTA, and non-contrast MRA. CTA 

sensitivity and specificity were 76% and 94%, 

respectively [13]. Although catheter angiography 

remains the gold standard for evaluating carotid stenosis, 

its invasive nature, cost, and risk of neurologic 

complications restrict its use to problem-solving when 

non-invasive modalities are inconclusive. In patients 

with known carotid disease, annual DUS may be 

reasonable to monitor interval changes [14]. The purpose 

of this study is to evaluate the degree of carotid artery 

stenosis and associated risk factors in high-risk elderly 

patients using carotid Doppler. 

 

Objective 

• To evaluate the degree of carotid artery stenosis 

and associated risk factors in high-risk elderly 

patients using carotid Doppler. 

 

METHODOLOGY & MATERIALS 
This descriptive, cross-sectional study was 

conducted at the Inpatient and Outpatient Departments 

of Medicine, Department of Vascular Surgery, and the 

Institute of Nuclear Medicine and Ultrasound at 

Bangabandhu Sheikh Mujib Medical University 

(BSMMU), Dhaka, Bangladesh, over a period of six 

months following protocol submission. A total of 100 

elderly patients were included, selected using a 

convenient sampling method based on predefined 

inclusion and exclusion criteria, to evaluate the degree of 

carotid artery stenosis and identify high-risk patients for 

future stroke. 

 

Inclusion Criteria 

• Age > 55 years with one or more of the 

following risk factors: hypertension, diabetes 

mellitus, dyslipidemia, or family history of 

stroke. 

• Both male and female patients. 

 

Exclusion Criteria 

• Patients or legal guardians who do not give 

consent. 

• Age < 55 years. 

• Presence of aneurysm or congenital anomalies 

of the carotid vessels. 

 

Operational Definitions 

• Carotid Stenosis: Atherosclerotic narrowing 

of the carotid artery exceeding 50% in moderate 

cases and 70% in severe cases. 

• Risk Group: Patients presenting with one or 

more of the following risk factors: 

hypertension, diabetes mellitus, dyslipidemia, 

or family history of stroke. 

• Elderly Patients: Individuals aged > 55 years. 

 

Data Collection Procedure 

• Patients were interviewed face-to-face by the 

researcher to collect demographic and clinical 

information. 

• Each patient was examined for relevant clinical 

signs, recorded using a structured checklist. 

• Necessary investigations were performed to 

support clinical diagnoses. 

 

Data Analysis 

Collected data were checked for consistency, 

edited, and coded before entry into SPSS software. Data 

cleaning, validation, and analysis were performed using 

SPSS, with results presented as mean, standard 

deviation, and percentages. Statistical significance was 

defined as p < 0.05. 

 

Quality Assurance 

The principal investigator supervised all aspects 

of the study, including case selection, data sheet 

completion, sample collection, record maintenance, data 

entry, analysis, and report writing. Each case was 

personally examined, and study procedures were guided 

and monitored to ensure accuracy and consistency. 
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Ethical Considerations 

Participation was voluntary. Written informed 

consent was obtained after explaining the study in 

Bengali. Participants were informed of their right to 

refuse participation or withdraw at any stage. All 

responses were kept confidential, and interviews were 

conducted at convenient times and in private settings to 

ensure participant comfort and privacy. 

 

RESULTS 

 

Table 1: Demographic Characteristics of the Study Population (n = 100) 

Variable Frequency (n) Percentage (%) 

Age group (years) 

51–60 40 40.0 

61–70 38 38.0 

71–80 18 18.0 

>80 4 4.0 

Mean ± SD 65.63 ± 8.13 

Range 55–90 

Gender 

Male 64 64.0 

Female 36 36.0 

Occupation 

Service holder 8 8.0 

Businessmen 17 17.0 

Farmer 10 10.0 

Housewife 36 36.0 

Retired 27 27.0 

Others 2 2.0 

Socioeconomic status 

Low 8 8.0 

Middle 52 52.0 

High 40 40.0 
 

The majority of participants were aged 51–60 

years (40 patients, 40.0%), followed by 61–70 years (38 

patients, 38.0%), 71–80 years (18 patients, 18.0%), and 

over 80 years (4 patients, 4.0%), with a mean age of 

65.63 ± 8.13 years (range 55–90 years). Male 

participants predominated (64 patients, 64.0%), 

compared to 36 females (36.0%). Most participants were 

housewives (36 patients, 36.0%) or retired (27 patients, 

27.0%), while service holders, businessmen, farmers, 

and others constituted smaller proportions. Regarding 

socioeconomic status, the majority belonged to the 

middle class (52 patients, 52.0%), followed by the high 

(40 patients, 40.0%) and low (8 patients, 8.0%) 

socioeconomic categories. 
 

Table 2: Personal and Clinical History of the Study Population (n = 100) 

Variable Frequency (n) Percentage (%) 

Physical activity Active 11 11.0 

Sedentary 89 89.0 

Exercise Regular 4 4.0 

Occasional 96 96.0 

Dietary pattern Balanced diet 85 85.0 

Overeating 15 15.0 

Smoking status Smoker 63 63.0 

Non-smoker 37 37.0 

Hypertension (HTN) Present 64 64.0 

History of IFG/IGT/DM Present 37 37.0 

Dyslipidemia Present 58 58.0 

Ischemic heart disease (IHD) Present 42 42.0 

Transient ischemic attack (TIA) Present 39 39.0 

 

Most participants were sedentary (89 patients, 

89.0%), with only 11 patients (11.0%) being physically 

active. Exercise habits were mostly occasional (96 

patients, 96.0%) rather than regular (4 patients, 4.0%), 

and the majority followed a balanced diet (85 patients, 

85.0%) while 15 participants (15.0%) reported 

overeating. Smoking was prevalent in 63 participants 

(63.0%). Regarding clinical risk factors, hypertension 
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was present in 64 participants (64.0%), history of 

impaired fasting glucose / impaired glucose tolerance / 

diabetes mellitus in 37 participants (37.0%), 

dyslipidemia in 58 participants (58.0%), ischemic heart 

disease in 42 participants (42.0%), and transient 

ischemic attack in 39 participants (39.0%). 

 

 
Figure 1: Family History of the Study Population (n = 100) 

 

Family history was most frequently reported for 

hypertension (59 patients, 59.0%), followed by diabetes 

mellitus (36 patients, 36.0%) and stroke (5 patients, 

5.0%). 

 

Table 3: Degree of Carotid Artery Stenosis in the Study Population (n = 100) 

Degree of Stenosis Frequency (n) Percentage (%) 

Normal 27 27.0 

Carotid stenosis present 73 73.0 

- Mild 60 60.0 

- Moderate 7 7.0 

- Severe 6 6.0 

 

Carotid artery stenosis was present in 73 

participants (73.0%), with 27 participants (27.0%) 

showing normal findings. Among those with stenosis, 

the majority had mild stenosis (60 patients, 60.0%), 

while moderate and severe stenosis were observed in 7 

(7.0%) and 6 patients (6.0%), respectively. 

 

Table 4: Association between Risk Factors and Carotid Artery Stenosis (n = 100) 

Risk Factor Carotid Stenosis Present 

(n = 73) n (%) 

Carotid Stenosis Absent 

(n = 27) n (%) 

Total (n) p-value 

Hypertension (HTN) 51 (69.9) 13 (48.2) 64 0.04 

IFG/IGT/DM 24 (32.9) 14 (51.9) 38 0.08 

Dyslipidemia 35 (48.0) 7 (25.9) 42 0.04 

Ischemic Heart Disease (IHD) 36 (49.3) 6 (22.2) 42 0.01 

Transient Ischemic Attack (TIA) 33 (45.2) 6 (22.2) 39 0.03 

 

Significant associations were observed between 

carotid stenosis and several risk factors. Among 

participants with stenosis, 51 (69.9%) had hypertension, 

35 (48.0%) had dyslipidemia, 36 (49.3%) had ischemic 

heart disease, and 33 (45.2%) had a history of transient 

ischemic attack, all with p-values < 0.05. Diabetes 

(IFG/IGT/DM) was less common among those with 

stenosis (24 patients, 32.9%), with no statistically 

significant difference (p = 0.08). 

 

 

DISCUSSION 
This cross-sectional study was conducted in the 

Inpatient and Outpatient Departments of Medicine, the 

Department of Vascular Surgery, the Department of 

Neuromedicine, and the Institute of Nuclear Medicine 

and Ultrasound at Bangabandhu Sheikh Mujib Medical 

University (BSMMU), including a sample size of 100 

cases. The aim of the study was to determine the degree 

of carotid stenosis and to identify high-risk individuals 

who may have an increased chance of developing stroke 

in the future. 
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The mean age of the study population was 65.63 

± 8.13 years, with a range of 55–90 years. Age group 

distribution showed 51–60 years (40%), 61–70 years 

(38%), 71–80 years (18%), and >80 years (4%). Male 

participants predominated (64%) compared to females 

(36%), with a male-to-female ratio of 1.8:1. Bari et al., 

[15], reported 42 males and 8 females (F:M = 5.3:1) with 

a mean age of 50.7 ± 10.4 years (range 30–75 years). 

Taheri et al., [16], studied 352 patients, of whom 144 

(41%) were female and 208 (59%) male, with a mean age 

of 67.5 ± 8.6 years (range 29–84 years); 4% were <50 

years, 53.4% were 50–70 years, and 37.2% were >70 

years, which is comparable to our findings. Chowdhury 

et al., [17], reported 12 patients in the 51–60 year age 

group, 16 in 61–70, and 10 in >70 years, with a mean age 

of 62 ± 10.32 years (range 45–80 years), including 36 

males and 4 females. 

 

Regarding socioeconomic status, most 

participants were middle class (52%), followed by high 

(40%) and low (8%) socioeconomic categories. In this 

study, 76% of participants were obese. Regarding 

personal history, 89% were sedentary, 11% were 

physically active, 96% exercised occasionally, 85% 

followed a balanced diet, and 15% reported overeating. 

Smoking was present in 63% of participants. Clinical 

history revealed that 64% had hypertension, 37% had 

IFG/IGT/DM, 58% had dyslipidemia, 42% had ischemic 

heart disease (IHD), and 39% had a history of transient 

ischemic attack (TIA). Chowdhury et al., [17], reported 

that 52.5% of patients had a history of TIA. 

 

Smoking is widely recognized as an important 

risk factor for ischemic stroke in Western countries and 

is associated with the progression of carotid plaques. It 

affects fibrinogen levels, packed cell volume, 

macrophage activity, lipid biochemistry, and arterial wall 

stiffness. In the study by Shaikh et al., [18], smoking was 

present in 43.59% of cases. 

 

Family history analysis showed that 

hypertension was most common (59%), followed by 

diabetes mellitus (36%) and stroke (5%). 

 

Regarding carotid stenosis, 73% of participants 

had carotid artery stenosis, while 27% had normal 

findings. Among those with stenosis, 60% had mild, 7% 

had moderate, and 6% had severe stenosis. Bari et al., 

[15], reported carotid atherosclerosis in 68% of cases, 

similar to findings by Khoury et al., [19]. The frequency 

of carotid artery stenosis (CAS) in this study was 39%, 

compared to 44% reported by Ahmad et al., [20], and 

48.5% by Atif et al., [21]. Khan et al., [22], reported CAS 

in 18.18% of patients; however, their study included only 

patients with stenosis >70%. Lower figures (8%) were 

reported by Tan et al., [23], from Taiwan and 

Alexandrova et al., [24], who reported stenosis ≥70% in 

17% of 348 patients. 

 

Significant associations were observed between 

carotid stenosis and hypertension (69.9%), dyslipidemia 

(48.0%), IHD (49.3%), and TIA (45.2%), all with p < 

0.05. Diabetes (IFG/IGT/DM) was less common in 

patients with stenosis (32.9%, p = 0.08). The presence of 

carotid atherosclerosis among patients without coronary 

artery disease (CAD) was comparable to findings by 

Khoury et al., [19], who reported 47%. A strong 

correlation between the extent of CAD and progression 

of carotid atherosclerosis was also observed by Tanaka 

et al., [25]. Shaikh et al., [18], reported that hypertension 

was the most common risk factor, present in 76.9% of 

cases, either alone or in combination. 

 

Diabetes is associated with an increased risk of 

coronary heart disease (CHD) risk factors, including 

hypertension, dyslipidemia, obesity, and 

hyperinsulinemia. Additional metabolic disturbances, 

such as elevated circulating glucose, advanced glycation 

end products, and oxidation of lipoproteins, may increase 

the risk and rate of atherosclerosis. Interestingly, 

diabetes was less common among patients with stenosis 

in our study. High LDL cholesterol levels are associated 

with a higher incidence of carotid atherosclerotic disease, 

whereas high HDL cholesterol levels have a protective 

role. In the study by Shaikh et al., [18], hyperlipidemia 

was observed in 25.6% of ischemic stroke patients with 

carotid artery stenosis. 

 

Limitations of the Study 

The study had a few limitations: 

• The study was conducted in a single hospital, 

which may not represent the entire country. 

• The sample size was relatively small. 

• The study period was short. 

 

CONCLUSION 
Colour Doppler sonography is a significant 

advancement in carotid diagnosis. It is a non-invasive, 

cost-effective, and rapid modality for evaluating the 

extracranial course of the carotid vessels. It is useful in 

assessing the prognosis of patients with transient 

ischemic attacks and thromboembolic stroke, and in 

guiding immediate medical or surgical management. 

Carotid stenosis was found to be significantly associated 

with hypertension, dyslipidemia, ischemic heart disease, 

and transient ischemic attack. A limitation of Doppler 

ultrasonography is that it is operator-dependent, and the 

accuracy of results can vary with the operator’s 

experience. Additionally, its utility for screening patients 

without risk factors for atherosclerotic disease is limited, 

and population-wide screening may not be cost-

effective. 
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