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ABSTRACT 
Objective: To determine the prevalence and specificity of arterial Doppler imaging pathology identification of artery blood 
vascular disease 
Study Design: Cross-sectional 
Place and Duration: In the department of Radiology, Peshawar Institute of Cardiology MTI, Peshawar for the duration from 
January 2022 to May 2022. 
Methods: Total 95 patients of both genders were presented. All the patients were suffering from ischemic cerebrovascular 
illness. Informed written consent of all the patients were taken for detailed demographics. Doppler ultrasound was performed in 
every patient by a consultant radiologist. Doppler ultrasound findings were compared with Carotid artery stenosis reports. SPSS 
20.0 was used to analyze all data. 
Results: The mean age of the patients was 52.11±8.40 years and had mean BMI 24.1±13.25 kg/m2. The mean duration of 
disease was 1.7±6.34 years. 52 (54.7%) were males and 43 (45.3%) were females. There were 56 (58.9%) cases were 
smokers. Comorbidities were diabetes mellitus, ischemic heart disease, hypertension, ischemic stroke and dyslipidemia. 
Doppler ultrasound has a 91% overall sensitivity, 77% specificity, 47.3% positive predictive value, 92.5% negative predictive 
value, and 80% diagnostic accuracy. 
Conclusion: The accuracy of diagnosing Carotid artery stenosis has greatly increased over time because to technological 
innovation. The finding of additional measures to describe plaque susceptibility in the carotid artery has grown in importance, 
from monitoring the carotid artery's shrinking diameter to assessing the enhanced velocity field close to the obstruction/lesion 
site. The sensitivity, precision, and reliability of Artery stenosis diagnosis have improved because to computer-aided 
programmes used in a variety of imaging modalities. 
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INTRODUCTION 
Stroke, or cerebrovascular accident, occurs due to abrupt 
interruption of blood flow to the central nervous system, with 
sudden onset of “focal neurological deficit” (FND), which lasts for 
more than twenty-four hours. It constitutes a major cause of 
mortality and disability. According to etiology, 87% of strokes are 
ischemic, 10% due to intracerebral hemorrhage, while 3% are due 
to aneurysmal subarachnoid hemorrhage[1] . The most common 
cause of ischemic stroke is atherosclerosis, causing thrombosis 
and subsequent narrowing or occlusion of vessels[2] . 
Hemorrhagic stroke results from the rupture of these diseased 
arteries[3] . 
 There are several neuroimaging modalities useful for 
imaging of stroke patients, such as computerized tomography 
(CT), magnetic resonance angiography, and ultrasonography, 
each with its own advantages and disadvantages. Doppler 
ultrasound is the most widely used modality for the diagnosis of 
carotid artery stenosis, with excellent accuracy comparable to 
angiography[4] . 
 Shafaat and Sotoudeh[5] stated that, in patients suspected 
of stroke, carotid ultrasonography is a common screening modality. 
Compared to other neuroimaging modalities, ultrasonography is a 
non-invasive, safe, and cheap bedside tool with a short 
examination time. Currently, it is widely used to assess carotid 
artery blood flow velocity in a cardiac cycle[6] . Kristensen and 
colleagues 4 noted that stenosis of the internal carotid artery is an 
important cause for both stroke and transient ischemic attacks. 
Endarterectomy for patients with narrowing of internal carotid 
artery lumen of ≥70% demonstrated great benefit .However, its 
effectiveness is highly dependent on patients’ selection and its 
timing. The absolute risk reduction is highest if carotid 
endarterectomy is performed within two weeks after the index 
event, but it is rendered almost ineffective if performed after three 
months. Therefore, timely screening of stroke patients is 
considered crucial[3] . 

 CDUS has become a standard noninvasive test for 
evaluating extracranial carotid disease.[7,8] The advent of 
transcranial Doppler assessment of intracranial arterial flow and 
MRA combined with the known inherent risk of angiography has 
motivated us to evaluate patients preoperatively with the focused 
use of CDUS, transcranial Doppler, and MRA.[9] Thus, in many 
patients we have avoided conventional angiography before CEA. 
With this approach, the marker of severity becomes residual lumen 
diameter rather than percent stenosis. To date, however, Doppler 
criteria for establishing the severity of stenosis at the origin of the 
ICA have been mainly based on angiographic measurement of 
percent stenosis.[10] 
 The prevalence of moderate/severe CAS increases with age 
(total participants: 23,706), especially after the age of 50, and 
affecting men more than women [11,12]. In a clinical setting, if 
physician detects the presence of carotid bruit, an ultrasound 
examination or CTA/MRA is then prescribed to confirm the 
presence and severity of carotid stenosis. This paper provides a 
review on the technical development in the imaging modalities for 
CAS.  
 

MATERIAL AND METHODS 
This cross-sectional study was conducted at the department of 
Radiology, Peshawar Institute of Cardiology MTI, Peshawar for the 
duration from January 2022 to May 2022 and comprised of 95 
patients. Informed written consent of all the patients were taken for 
detailed demographics. The information of stroke patients who did 
not have carotid Doppler ultrasonography or CT angiography was 
excluded. 
 Patients with stroke who underwent carotid Doppler 
ultrasound and CT angiography met the inclusion criteria. Both 
carotid Doppler ultrasonography and CT-angiography were used to 
evaluate the existence and severity of carotid artery stenosis in the 
same subjects. According to the North American Exhibiting 
symptoms Carotid Endarterectomy Trial, the degree of stenosis 
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was determined. Descriptive statistics' incidence, percent, 
average, and standard deviation were calculated. Khoury and 
colleagues assessed the diagnostic accuracy of the amount of 
carotid artery constriction by Doppler ultrasonography using CT-
angiography as the gold reference standards test. SPSS 20.0 was 
used to analyze all data. 
 

RESULTS 
Among 95 cases, 52 (54.7%) were males and 43 (45.3%) were 
females.(figure-1) 
 

 
Figure-1: Gender distribution among all cases 

 
 The mean age of the patients was 52.11±8.40 years and had 
mean BMI 24.1±13.25 kg/m2. The mean duration of disease was 
1.7±6.34 years. . Comorbidities were diabetes mellitus, ischemic 
heart disease, hypertension, ischemic stroke and 
dyslipidemia.(table-1) 
 
Table-1: Patients with baseline characteristics 

Variables Frequency Percentage 

Mean age (years)  52.11±8.40   

Mean BMI (kg/m2)  24.1±13.25   

Mean Disease Duration (years)  1.7±6.34   

Co-morbidities   

 DM  77 81.1 

 IHD  70 73.7 

 HTN  68 71.6 

Ischemic stroke  81 85.3 

Dyslipidemia  74 77.9 

 
 Doppler ultrasound has a 91% overall sensitivity, 77% 
specificity, 47.3% positive predictive value, 92.5% negative 
predictive value, and 80% diagnostic accuracy.(figure-2) 
 

 
Figure-2: The accuracy of colour doppler ultrasound  

 

DISCUSSION 
Difficulties relating to tube-shaped structures caused by 
atherosclerosis Type 1 diabetes increases arterial hardening, 
which can be a substantial risk factor. Type 2 polygenic disease 
patients are more likely to experience type 1 morbidity and death. 
This is especially true in Asian countries where the number of 
diabetics is growing. According to the arteriosclerosis project, 
coronary and cerebral arteries undergo the arteriosclerosis 
process simultaneously. With a high degree of consistency and 
accuracy, B mode prenatal diagnostics will measure the 
membrane medium width (IMT) of the artery (CIMT), giving a valid 
and trustworthy assessment of the artery wall thickness.[13] 
 It is of great interest to determine if or not overstated CIMT is 
linked to an overstated risk of events associated with 
arteriosclerosis. The use of non-invasive B method designation to 
measure arteria cell wall media thickness will help diagnose well 
upset and observe artery hardening at an early stage. [14] In a 
study of Taiwanese people in good health, CIMT was significantly 
greater in males than in women (0.558 vs. actual values mm, P = 
0.012). In patients without Chd (men vs. women 1.05 vs. 0.93 mm, 
P0.001)92, Kablak Ziembicka et al. reproduced this finding. In our 
study, CIMT was absent in Taiwanese healthy subjects, but not in 
subjects without CVD92 or with conventional aldohexose 
tolerance. [16] 
 According to a number of studies, carotid artery disorders 
may be detected and screened using ultrasonography, which has a 
high degree of diagnostic validity. Since ultrasonography is a non-
invasive, simple-to-use imaging technique, its use for mass 
screening and properly identifying peripheral arterial stenosis is 
highly advised. It is also affordable, secure, and dependable. 
Additionally, it has a sensitivity and specificity for carotid stenoses 
screening that is fairly high (94.4percent and 91.7%, 
respectively)[17]. In addition, Henry and colleagues[18] reported 
high diagnosing validity for jugular Duplex scanning for the 
prognosis of coronary artery artery airway obstruction >70%, with 
sensitivity of 96.1%, specificity of 88%, predictive value of 92.5%, 
poor prognostic value of 93.6%, and overall accuracy of 92.9%. In 
our study, doppler ultrasound has a 91% overall sensitivity, 77% 
specificity, 47.3% positive predictive value, 92.5% negative 
predictive value, and 80% diagnostic accuracy. 
 High diagnostic validity for stroke patients is provided by 
carotid Doppler ultrasonography. It is highly advised for screening 
patients with signs of transient ischemic strokes or for diagnostic 
process of stroke since it is a non-invasive, secure, and affordable 
bedside instrument with quick examination times and simple 
operability. Nevertheless, because it is operator-dependent, 
ongoing radiographer training and the use of improved technology 
are crucial steps to increase the diagnostic authenticity for 
evaluating patients with related symptoms to the cerebral system 
or without symptomatology but with risk factors for extracranial 
arterial disease. 
 

CONCLUSION 
The accuracy of diagnosing Carotid artery stenosis has greatly 
increased over time because to technological innovation. The 
finding of additional measures to describe plaque susceptibility in 
the carotid artery has grown in importance, from monitoring the 
carotid artery's shrinking diameter to assessing the enhanced 
velocity field close to the obstruction/lesion site. The sensitivity, 
precision, and reliability of Artery stenosis diagnosis have 
improved because to computer-aided programmes used in a 
variety of imaging modalities. 
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