
 

ORIGINAL ARTICLE 

 

143   P J M H S  VOL.3  NO.2  APR – JUN  2009 

Can we Prevent Cerebrovascular Accidents by early Doppler 
Studies of Carotid Arteries in High Risk Patients? 
 

TALAT NAHEED, REHMAT ZAMAN, NAUEEN AKBAR, NABEEL AKBAR 
 

ABSTRACT 
 

Objectives: To determine the frequency of risk factors and the degree of carotid stenosis in stroke 
patients using carotid doppler scan as screening tool. 
Methodology: This study was done in medical/neurology wards of Mayo Hospital for six months. It 
included 100 patients, was purposive non probability sampling and descriptive. Data was collected 
on specially designed proforma. 
Results:  Out of 100, 58% were males and 42% females. Carotid Doppler findings suggested mild 
stenosis in 51.7%, moderate stenosis in 34.5% while 13.8% had severe stenosis. Relationship of 
degree of stenosis was studied in risk factors of stroke i.e., diabetes mellitus, hypertension, obesity, 
hyperlipidaemia & obesity 
Conclusion:  Stroke continues to have a great impact on public health. Stroke is frequent, recurring 
and is more often disabling than fatal. The importance of preventive measures for the disease that 
has identifiable and modifiable risk factors must be emphasized. The reduction of morbidity and 
mortality among stroke patients must remain a public health priority. 
Carotid Doppler scan is a reliable screening tool to detect significant carotid artery stenosis. It is also 
a useful guide in high risk patients regarding primary and secondary prevention of stroke. 
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INTRODUCTION 
 

Stroke is the second most common cause of death 
worldwide and the third most common cause of death 
in the developed world. Stroke causes over 5.5 
million deaths annually 

1
. It is the leading cause of 

disability and third leading cause of death in United 
States of America, accounting for one in every 15 
deaths. It affects 500,000 people every year in the 
United States, out of which 150,000 die. Out of 
350,000 survivors, 31% require assistance in 
activities of daily living, 20% require assistance in 
walking and 16% require institutional care. Projected 
incidence of stroke is about 20000 per year in 
Karachi, which is the largest and most populated 
cityof Pakistan.The information about incidence, 
prevalence and cost of stroke care is not well known 
in Pakistan

2,3
. 

In Pakistan, average cost of 5 days hospital stay 
was calculated to be 70,714 Pakistani rupees in 
public sector hospital which is rising with every 
passing day.. Due to long-term disability, stroke 
patients require a continued medical treatment; the 
net cost is a major economic burden 

3,4
.In the next 30 

years, the burden of stroke will grow more in 
developing countries rather than in developed 
countries. In developed world, ischemic stroke 
accounts for about 85% and intracranial 
haemorrhage for about 10% of strokes

5,6
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OBJECTIVES 
 

As Carotid artery stenosis (atheroma) is one of the 
major causes of ischemic stroke. The goal of the 
study was to ascertain the frequency of risk factors, 
and the degree of carotid stenosis in stroke patients 
using Carotid Doppler scan as a screening tool.Early 
Carotid Doppler in high risk patients of ischemic 
stroke can be helpful in effective prevention i.e by 
Carotid Endarterectomy thus preventing primary and 
recurrent stroke.  
 

MATERIAL AND METHODS 
 

This study was conducted in the medical wards and 
Neurology department of Mayo Hospital, Lahore on 
the patients admitted through emergency and out-
patient department fulfilling the inclusion criteria and 
was carried out between 1

st
 July 2006 to 31

st
 January 

2007. The study included hundred patients.It was 
purposive, non-probability sampling and descriptive. 
The subjects were asked about their socio-
demographic profile i.e. name, age, sex and 
socioeconomic background. Their history was 
explored, symptoms, duration and severity was 
recorded.  Parameters including diabetes mellitus, 
hypertension, smoking, headache, obesity and 
vomiting was taken.  If the subject did not respond, 
the history was taken from the nearest kin. Patients 
were examined in detail for all neurological and 
systemic positive signs within first week of admission. 
All the information was entered in the SPSS version 



Talat Naheed, Rehmat Zaman, Naueen Akbar et al 

 

 

P J M H S  VOL.3  NO.2  APR – JUN  2009   144 

10.0 and analyzed through its statistical package. 
The demographic profile was presented as frequency 
tables and mean, standard deviation were calculated. 
The variables of the history were presented as 
frequency tables showing proportions etc. Positive 
signs were presented as frequency tables. The 
investigations were presented as negative and 
positive and listed as such. All this information was 
collected through a specially designed proforma. 
 

INCLUSION CRITERIA 
 

Patients were diagnosed as having stroke on criteria 
accepted by World Health Organization (WHO) 
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral functions with symptoms 
lasting 24 hours or longer or leading to death with no 
apparent cause other than of vascular origin. All 
patients had complete stroke and had brain CT scan 
within 7 days. 

 
EXCLUSION CRITERIA 
 

Patients with focal neurological deficit due to space 
occupying lesions and infective causes were 
excluded. 
 

RESULTS 
 

A total of 100 patients were included in this 
retrospective study. 58(58%) were male and 42(42%) 
were female. Carotid Doppler findings with 40-50% 
stenosis of ICA(mild stenosis) were noted in 30 
(51.7%) patients. Stenosis between 51-70% 
(moderate stenosis) were in 20(34.5%) patients. 
While 8(13.8%) patient showed carotid stenosis 71 -
90%(severe stenosis). 

Amongst female patients, mild stenosis were  
20(47.6%) patients, moderate stenosis in 18(42.9%), 
and severe stenosis in only 4(9.5%)patients. Mild 
stenosis in 37(52.1%) amongst  hypertensives and 
13(44.8%) without hypertension. Moderate stenosis 
in 25(35.2%) in hypertensive, and 13(44.8%) were 
non hypertensives. Severe stenosis was observed in 
9(12.7%) hypertensives and 3(12%)were non 
hypertensives. .Diabetes mellitus is strong and 
independent risk factor for carotid atheroma 
formation.49 diabetic patients had mild stenosis  
21(42.9%), moderate stenosis in 22(44.9%) and 
severe stenosis in 6(12.2%) of patients.  

Mild carotid stenosis was observed in 24(51.1%) 
who were smokers and 26(49.1%) never smoked. 
Amongst smokers 17(36.2%) had stenosis of 
moderate severity (50-69%) in smokers, and same 
findings in 21(39.6%)in non-smokers. Severe 
stenosis  was noted in 6 patients (12.8%).in smokers.  

Carotid Doppler scan revealed mild stenosis in 
18(47.4%) obese patients and 32(51.6%) non-obese 
patients. Moderate stenosis was seen in 13(34.2%)  
obese and 25(40.3%) non obese.. Severe stenosis in 
7(18.4%) and 5(8.1%) with obesity and non obesity 
respectively.  

The patients with ischemic stroke also have 
association with ischemic heart disease(IHD). Mild 
stenosis in 18(51.4%) IHD and 32(41.2%) without 
IHD. 14(40%) IHD had moderate stenosis while same 
degree of stenosis was found in 24(36.9%)patients 
without IHD .Severe stenosis was noted in 3(8.6%) 
and 9(13.8%) patients with IHD and non-IHD 
respectively. 
 

DISCUSSION 
 

Stroke has high morbidity. It also carries a lot of 
social and financial burden on family. It can be 
prevented in patients  eg. Diabetes, hypertension, 
IHD, hyperlipidaemia, obesity or metabolic 
syndrome.The early  diagnosis and treatment of 
carotid artery disease is an integral part of stroke 
prevention.  However, a population of patients who 
would benefit from screening for carotid stenosis is 
not been well defined.For carotid US a high 
frequency 5-10 MHz linear probe having facility for 
image steering is required.B mode gray scale 
imaging is used to identify the plaque

7
. As part of an 

institutional stroke-screening program, an  early 
doppler  scan is  developed to evaluate risk factors 
for occult carotid stenosis. The specificity, sensitivity 
and positive predictive value for Doppler sonography 
of carotid artery were reported at 92.3%,  91.4%and 
86.4% respectively

8.
The prevalence of carotid 

stenosis significantly increases with the presence of 
one or more identifiable demographic risk factors in a 
selected population. Assuming the diagnosis and 
treatment of carotid stenosis are fundamental to 
stroke prevention. Screening of carotid artery is 
justified in this group of patients. 

9
.Hypertension is 

one of the most important modifiable risk factor 
causing a three fold increase risk of stroke than in 
normotensive individuals. In this study. hypertension 
was also a major risk factor for stroke; 71% patients 
suffering from ischemic stroke were hypertensive and 
is very close to Moazzam et al

10
  which is 72%but  

compared with other studies where hypertension was 
noted in 55%

11,12,13
,60%(14),61%

15
, 64% 

patients
16

,65%
17

and Feigin VL et al reported as high 
as 85%.

18
 

Zhang et al
16

 evaluated the risk factors like 
diabetes mellitus, hypertension, smoking and IHD for 
ischemic stroke. The data is very close to this study. 
So this study is similar to other local, South Asian 
and Western series

18,19,20
. 
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Iranmanesh et al, carried out a cross sectional study 
carried out at University of Rafsanjan  has 
demonstrated that the prevalence of stroke in 
patients like diabetes mellitus, hypertension 
,smoking, hyperlipidemia and IHD were 
24%,69%,39%,30% and 43% respectively, which has 
close similarities with this study. The prevelance of 
stroke in diabetic individuals is small as compared to 
this study.while IHD individuals  are  not in line with 
this  study

21,22,23,24,25,26
. 

A recent meta analysis of individual patients 
data from the latter three trials showed that carotid 
endarterectomy was highly beneficial for those with 
70% or more stenosis without near occlusion, of 
some benefit for those with 50-69% stenosis, of no 
benefit in those with 30-49% stenosis and harmful in 
patients with less than 30% stenosis.

27
. 

Carotid artery stenting is emerging as an 
alternative to surgical endarterectomy for the 
treatment of extra cranial carotid artery disease. 
However, few data are available on the long term 
clinical efficacy of carotid artery stenting and on the 
incidence of re stenosis. Some studies demonstrated 
that carotid artery stenting with routine cerebral 
protection can be performed with an acceptable 
procedural complication rate. At the two years follow 
up carotid artery stenting appeared effective in stroke 
prevention and durable with a low incidence of re 
stenosis

28,29,30
. .Doppler USG  also used in follow-up 

of these patients and helps in knowing the prognosis.  
Among patients with TIA or stroke and 

documented Carotid stenosis, a number of 
randomized trials have compared endarterectomy 
plus medical therapy with medical therapy alone. For 
patients with symptomatic atherosclerotic carotid 
stenosis more than 70%,as defined using the North 
American Symptomatic Carotid Endarterectomy Trial 
(NASCET) criteria(which is by calculating the 
diameter of vessel), the value of carotid 
endarterectomy (CEA) has been cleanly established 
from the results of 3 major prospective randomized 
trials; the NASCET, the Euorpean Carotid Surgery 
Trial (ECST) and the Veterans Affairs Cooperative 
Study Program. Among symptomatic patients with 
TIA’s or minor strokes and high grade carotid 
stenosis, each trial shows impressive ,relative and 
absolute risk reductions for those randomized to 
surgery

31,32,33,34,35
. 

In the last 10 years , it has been well established 
that surgically repairing of the stenosis artery 
significantly reduces the risk of subsequent stroke 
compared to not repairing it in a patient who has 
suffered a TIA or stroke affecting the side of the brain 
supplied by the diseased carotid artery .The risk of 
subsequent stroke is reduced from 26% over 2 years 

if not  surgically treated compared to 9% if treated by 
surgery.

36,37
. 

In this study, 100 consecutive stroke patients 
were studied regarding risk factors with carotid 
stenosis by carotid Doppler scan. Most of patients 
show carotid stenosis of varying degree associated 
with strong risk factors for atheroma formation, like 
diabetes, hypertension, smoking, obesity and 
ischemic heart disease. Carotid Doppler scan is the 
main determinant in these patients to differentiate, 
whether they should go for surgical procedures or 
medical therapy in order to prevent recurrent stroke, 
or to prevent stroke in asymptomatic individuals.  
 

CONCLUSION 
 

Stroke continues to have a great impact on public 
health. Stroke is frequent, recurring and is more often 
disabling than fatal. The importance of preventive 
measures for the disease that has identifiable and 
modifiable risk factors must be emphasized. The 
reduction of morbidity and mortality among stroke 
patients must remain a public health priority. 

Carotid Doppler scan is a reliable screening tool 
to detect significant carotid artery stenosis. It is also a 
useful guide in high risk patients regarding primary 
and secondary prevention of stroke. 
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