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Abstract: 

Objective: To find out the incidences of the rich oxygen blood carrying arteries (Carotid) blockage resulting in 

stroke by using modern ultrasound techniques.  
Methodology: The study was carried out during the 5 months time span (October 2016 to February 2017) at Sir 

Gangaram Hospital, Lahore with the help of Radiology Department of Medical Unit – II. The subjects with positive 

identification of stroke after CT scan were selected for the study. Possible risk factors were analyzed for the sample. 

All the patients were passed through Doppler ultrasound to judge the reduced blood flow in stroke patients 

according to the study requirement. 

Results: A hundred patients sample was selected during the period according to inclusion criteria. Cerebral 

infarction was found in 66 cases. The risk factors were listed as hypertension, diabetes, smoking and obesity (72%, 

35%, 29%, and 20%) respectively. Twenty one percent ischemic stroke patients were observed with carotid 

atherosclerosis. 

Conclusion: The study concluded that Carotid atherosclerosis (plaque inside blood carrying arteries) is the leading 

factor for ischemic stroke. The patients with carotid atherosclerosis are at a higher risk of ischemic stroke, making 

it an important pointer and dominant independent risk factor.  
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INTRODUCTION: 

Most of the deaths and mental disabilities around the 

globe are caused by ischemic stroke particularly in old 

age. Efforts are being made by the specialists to 

counter this fatal disease and establish a population 

which is less susceptible to cerebral infarction leading 

to ischemic stroke. The blockage of blood arteries that 

carry rich oxygen blood is critical and one of the major 

causes of ischemic stroke.  

 

The word ‘Atherosclerosis’ originated from two 

Greek words; athero (a paste like substance) and 

sclerosis (resistance). The condition might involve 

blockage because of fat, cholesterol and other waste 

cellular materials. Sometimes calcium and fibrin are 

also observed in the linings of arteries reducing the 

blood flow. The blockage can prevail in the head, 

heart, renal areas and other important body parts. 

When it happens in brain it causes ischemic stroke.  

 

The carotid atherosclerosis can be diagnosed by a 

variety of techniques. Vascular system diagnostic 

modalities have been upgraded from old angiography 

and ultrasound procedures. More reliable 

non-invasive means of diagnosis such as CT scan, 

MRI, Color Doppler Ultrasound and MR angiography 

are now available for better assessment of vascular 

system [5].  Among these, Ultrasound is becoming 

popular due to a number of reasons like patient’s 

satisfaction, less complications and obviously 

low-cost test with accurate picture of carotid 

atherosclerosis [4]. In 1980s, the color Doppler 

imaging was developed due to advancement in 

computer technology [6].  

 

A high frequency (510 MHz) probe is used for artery’s 

ultrasound [7]. Plaque is judged by B mode gray scale 

image and the inner space of the artery is better 

evaluated by the use of colors. The abnormal 

narrowing of the artery is checked by the velocity of 

the blood flow. 

 

In this study, all the patients with ischemic stroke 

(confirmed by CT scan) were selected for the 

evaluation. The arteries which emerge directly from 

the brain were analyzed with the help of modern color 

Doppler imaging technique to asses the ischemic 

strokes cause. The study was focused to find out the 

relation between the ischemic stroke and the carotid 

atherosclerosis.  

 

PATIENTS AND METHODS: 

This study was carried out at Sir Gangaram Hospital, 

Lahore during the timeframe of October 2003 to 

February 2004. Radiology department of Medical 

Unit II was utilized for color Doppler imaging. The 

hospital had been providing multi dimensional 

medical services to all the local and referred patients 

mostly coming from the Sind province. The patients 

were selected according to the inclusion criteria. The 

sample consisted of sixty-two males and 38 females. 

The male to female ratio was calculated to be 1.6:1. 

The patients’ demographic characteristics were 

disregarded in this research. 

 

A pre-set questionnaire was filled by each patient to 

establish the patients’ profiles. Possible risk factors 

were kept in mind and all the patients were thoroughly 

examined though ECG, X-Ray, CT scans and by other 

available means according to study protocol.  

The patients with cerebral infarction and no 

association of any heart related embolization were 

selected for color Doppler imaging to check the 

carotid arteries. The worthy radiologist opinion was 

obtained in each case. Longitudinal analysis was done 

to study the development of plaque inside artery. The 

plaque was analyzed in detail including the possible 

morphology aspects and specifically the extent of 

narrowing of vessel was noted.  The arteries were 

examined in different anterior and posterior positions 

to check for the free lumen inside the arteries. For this 

purpose, internal free lumen space and the diameter of 

the artery at the same point was measured to assess the 

stenosis of the vessel.  

Like Angiography, Doppler ultrasound technique was 

used in this case to measure the diameter stenosis. 

SPSS software was used for data analysis. The current 

study was limited to multiple factors frequency 

divisions therefore no statistical significance was 

validated in this research. 

 

RESULTS: 

The study protocol was applied to 100 selected 

patients during the tenure of the research.  The 

composition of the sample included both males (62 

cases) and females (38 cases). The 66% patients were 

suffering from cerebral infarction. Mean age of the 

sample was 55 ± 8 years. The patients in the current 

research were of different ages; 2% were below 30 

years, 5% were between 30-40 years, 21% patients fall 

between 40-50 years, 28% were between 50-60 years, 

28% were in the age range of 60-70 years and 16% 

patients were above 70 years. Twenty eight percent 

carotid patients were alert when they reported, 22% 

were feeling lethargic, 26% were arousal whereas 
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24% patients were feeling completely exhausted. 

 

The patients presented with left sided weakness 

(35%), right sided weakness (58%) and no weakness 

reported (7%) due to the reason that the patients were 

senseless or the brain motor area was not involved in 

cerebral infarction. Associated risk factors observed 

were hypertension (72%), diabetes (35%), smoking 

(29%), obesity (20%), previous stroke history (16%), 

cardiac disease (6%) and one patient with Takayasu's 

arteritis. After the CT scans reports, it was confirmed 

that 66% patients were suffering from cerebral 

infarction and 34% had the proof of minor bleeding.  

Most of the patients were seen with temporal parietal 

junction (TPJ) involvement. 

Table – I: Stroke Risk Factors (100) 

Risk Factors Number Percentage 

Hypertension 72 72 

Diabetes 35 35 

Smoking 29 29 

Obesity 11 11 

Valvular Heart Disease 6 6 

Previous CVA 6 16 

 
Table – II: Carotid Arteries Stenosis 

Stenosis Frequency Percentage 

20 to 30 1 3.1 

30 to 40 2 6.3 

40 to 50 1 3.1 

50 to 60 14 43.8 

60 to 70 7 21.9 

Above 70 7 21.9 
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The modern Doppler ultrasound was carried out for 

66% patients suffering from cerebral infarction and it 

was observed that 48.5% patients were having artery 

blockage. Among these, 10 cases were having the 

atherosclerosis in right artery, 13 cases were marked 

with left artery blockage and 13 cases were having the 

blockage in both arteries. On deep examination of the 

patients 14 cases were marked as high risk with 60% 

stenosis of the lumen which is the cut off point.  

 

DISCUSSION: 

The sample mostly consisted of people from middle 

and lower class. The research sample was comprised 

of 100 subjects with an ischemic or hemorrhagic 

indication confirmed by CT scan reports. The majority 

of the sample was male (62%) and the results for the 

male population was comparable to many national and 

global studies. The male to female ratio in most of the 

national studies were almost similar to the study under 

discussion. The male to female ratio in a study done by 

A M Siddiqi et al at Lahore was 1.5: 1 [8].  Numan et 

al reported a ratio of 1.6:1 [9], Piravej K in a study at 

Thailand reported male to female ration of 1.2:1 [10]. 

The majority of the subjects in our study were between 

the ages of 50-70 years (56) which is in line with the 

earlier studies’ statistics. Most of the studies (Ansari et 

al, Vohra E et al, Intiso D et al and Piravej K) 

concluded that the majority of the patients were old 

and the results were unpleasant in case of old patients 

[10, 13]. 

 

The risk factors of the sample were noted with a major 

portion of the sample (72%) hypertensive followed by 

diabetes (35%), smoking (29%) and obesity (20%). 

Risk factors of stroke patients are given in Table-1 in 

detail.  The increased number of hypertensive patients 

is relatively comparable with other national studies as 

compared to international researches on the topic. The 

national studies with high frequency of hypertension 

include Numan A et al, Zaidi K et al, Ansari AK et al 

and many others [9, 10, and 14]. The high incidences 

of hypertension may be due to inactive desk bound 

jobs and poor diet plans.  Some international studies 

(Baena Diez et al and Intiso D et al) showed the high 

rates of risk factors which were seen in our study [13, 

15].  

 

34% hemorrhage cases in our study are consistent with 

other studies carried out at national level [8, 9, 16]. 

The high rate of hemorrhage is perhaps associated 

with the high incidences of hypertension. Hemorrhage 

is more prevalent in eastern part of the world 

particularly Asian countries [10].  

 

Doppler imaging techniques verified the carotid 

atherosclerosis in 48.5% of patients with cerebral 

infarction. Twenty-one patients were at higher risk of 

stenosis. The results are comparable to Razzaq study 

in which 25% cases of cerebral infarction were 

suffering from extreme stenosis [17]. The rate was 

even higher for some international researchers like 

Bogousslavsky et al (20%), Pessin et (39%), Balow et 

al (33%) and Colin P Derdeyn (30%) [18 – 21]. 

All the patients with clear indications/symptoms and 
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without symptoms of carotid atherosclerosis should be 

filtered through invasive Doppler ultrasound method 

to investigate the severity of stenosis. The normal 

ultrasound is not helpful in these cases because it does 

not cater for blood flow in the vessel.   

 

CONCLUSION: 

The study concluded that Carotid atherosclerosis 

(plaque inside blood carrying arteries) is the leading 

factor for ischemic stroke. The patients with carotid 

atherosclerosis are at a higher risk of ischemic stroke, 

making it an important pointer and dominant 

independent risk factor. 
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