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Abstract: This work aimed to determine the frequency of carotid stenosis in patients presenting with ischaemic
stroke by Doppler Ultrasound of the Carotid arteries in Medical Wards of Liaquat University Hospital,
Hyderabad / Jamshoro. The descriptive study of six months was carried on 100 patients with ischemic stroke
in department of Medicine  at  Liaquat  University  of  Medical  and  Health  Sciences  Jamshoro/Hyderabad.
The inclusion criteria of the study were, all the patients of 18 years of age, either gender presenting with acute
focal neurological deficit and having no signs of intra-cranial bleed on CT scan brain Results revealed that a
total of 100 patients of ischemic stroke fulfilling inclusion criteria were included and analyzed. The mean age±SD
(range) was 58.70±5.21 years (20 to 80 years). Most of the patients i.e. 51(51.0%, n = 100) with stenosis were
seen in the age group 61 to 80 years. Twenty six patients (65.0%) were males and 35 (35.0%) were females. The
degree of stenosis as reported by the radiologist was mild (<40%) in 6(10.9%, n = 55) cases. Moderate stenosis
(40-59%) was found to be present in 26(47.2%, n = 55) cases. Severe stenosis (60 – 79%) was found in 11(20.0%,
n  =  55)  patients  and  critical  stenosis  (80  –  99%)  was  seen  in  12(21.8%,  n =  55)  patients. In conclusion,
carotid artery stenosis is strongly associated with ischaemic stroke. Doppler studies are suggested for the high
risk patients for the primary as well as secondary prevention of ischaemic stroke.
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INTRODUCTION with ischaemic heart disease both in developing countries

Stroke is a leading cause of death after cardiac a syndrome characterized by acute onset of a focal
disease and cancers. It is also a major cause of mortality neurological deficit that persist for at least 24 hours,
and morbidity around the world [1]. Significant carotid reflecting focal involvement of the Central Nervous
stenosis ([CS] more than 50% stenosis) is one of the System and is the result of a disturbance of cerebral
important and modifiable risk factors for ischemic stroke. circulation [4]. In developed world, ischaemic stroke
[2]. accounts for about 85% and intracranial haemorrhage for

The annual incidence of stroke in developed about 10% of strokes [5].
countries is about 2/1000 populations but the exact figure Stroke risk factors are classified as non-modifiable
depends on the age structure of the population as the and  modifiable.  The   non-modifiable   factors  are few
incidence rises sharply- with increasing age. According and  include  advanced  age,  male   gender   and  race.
World Health Organization estimates for the year 2020, The modifiable risk factors for stroke are hypertension,
stroke will remain the second leading cause of death along arterial   fibrillation,    coronary    artery   disease,  diabetes

as well as in the developed world [3]. Clinically stroke is
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mellitus, hypercholesterolaemia, cigarette smoking, MATERIALS AND METHODS
obesity, alcohol abuse and physical inactivity.2 carotid
artery disease is a well-established risk factor for This descriptive study was carried out on the 100
ischaemic stroke [6]. Approximately 20-30% of all patients with ischemic stroke presented in department of
ischaemic strokes are caused by carotid occlusive disease Medicine, Liaquat University of Medical and Health
[7]. Patients with greater degree of stenosis appear to be Sciences Jamshoro/Hyderabad. The inclusion criteria of
at greater risk of ischaemic  stroke;  those  with  75% the study were, all the patients of 18 years of age of
stenosis   have  a  two-year  risk  of  ipsilateral  stroke either gender presenting with acute focal neurological
(after hemispheric TIA) of 37.4%,  whereas  patients with deficit and having no signs of intra-cranial bleed on CT
a  95%stenosis  have  a two-year risk of  96.3%  [8]. scan brain while the exclusion criteria of the study were,
Patients with symptomatic occlusion of the internal patients having h/o head injury, patients having
carotid artery (ICA) and compromised cerebral blood flow haemorrhageic stroke on Computed Tomography (CT)
(CBF) are at risk for future ischaemic infarcts in the brain scan brain, patients having space-occupying lesion on CT
[9]. scan Brain, patients having signs and symptoms of

Duplex     imaging  and         color-coded     doppler posterior circulation infarct, patients having signs of
ultrasonography of blood flow velocity should be meningial irritation and the patients with cashing
performed in patients with transient  ischemic  attack response. The CT scan brain was done to rule out
(TIA) or stroke in the carotid territories, to identify haemorrhagic stroke. In patients suspected of having a
internal carotid artery stenosis, occlusion and dissection space-occupying lesion, CT scan was repeated with
[10]. Auscultation for a carotid  bruit  does  not  identify contrast. Patients suffering from haemorrhagic stroke or
all patients with significant internal carotid artery space occupying lesion were excluded from the study.
stenosis. When the artery is 60% to 70% blocked the Doppler ultrasound of caroitid arteries was done with
benefit of treatment is thought to outweigh the risk of the Toshiba Nemio 17 machine (11MHz). Lab investigations
interventional procedure. Carotid duplex ultrasound of the patients such as Blood Sugar, kidney function tests
(CDUS) is a non-invasive, safe and relatively inexpensive (urea, creatinine and serum uric acid), albumin, lipid Profile
technique for evaluation of carotid arteries. Caroted Dulex (Cholesterol Level, Low Density Lipoprotein (LDL), High
Ultrasound uses B-mode Ultrasound imaging and Doppler Density Lipoprotein (HDL) and Triglycerides), were
Ultrasound to detect focal increase in blood flow velocity performed whereas cushing response of the patients was
indicative of high-grade carotid stenosis. It can  define the not performed due to exclusion criteria  of  the  study.
extent and the location of the plaque [11]. Data was collected on a pre-designed proforma that

Current techniques for the evaluation  of  carotid includes history, related clinical examination and findings
artery  disease include Colour Doppler Ultrasound, Digital of CT scan Brain and Doppler ultrasound. Informed
Subtraction Angiography, Magnetic Resonance consent was taken from patients or their attendants.
Angiography and Computed Resonance Angiography The data was analyzed in statistical program SPSS
[12]. Color flow Doppler has become the most often used version 16.0 Continuous variables like age was expressed
method for evaluating carotid artery stenosis; it is as mean±SD while qualitative data such as gender, risk
definitely the most accurate non-invasive diagnostic factors, degree of stenosis, involvement of carotid arteries
modality available for carotid artery stenosis. It provides and findings on Doppler ultrasoufnd of internal carotid
information about the degree of carotid stenosis, the artery etc. were presented as n (%). No statistical test was
velocity and character of blood flow and plaque applied.
morphology [13].

The purpose of this study was to assess the RESULTS
frequency of carotid artery stenosis as a causative factor
in  cerebral   ischaemic  stroke  in  our  hospital  setting. This descriptive study was carried out in the
By measuring this frequency we could be able to focus on department of Medicine Liaquat  University  Hospital
secondary prevention of recurrent ischaemic strokes in (unit  I  andII)  Hyderabad   to   determine  the frequency
the setting of an existing stenosis and also primary of  carotid  stenosis  in  patients presenting with
prevention of similar such events, if no stenosis in the ischaemic stroke by Doppler Ultrasound of the Carotid
contralateral carotid artery carotid artery circulation exists. arteries.
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Table 1:age distribution (in groups)(n = 100)
Age (in groups) Number Percentage
18 to 40 years 10 10.0%
41 to 60 years 38 38.0%
61 to 80 years 51 51.0%
> 80 years 01 1.0%

Table 2: Gender distribution of the patients (n = 100)
Number Percentage

Male 65 65.0%
Female 35 35.0%
Male to female ratio: 1.7:1

Table 3: frequency of degree of carotid stenosis on Color doppler
ultrasonography of carotid arteries in patients with ischemic stroke
(n = 55)

Degree of stenosis Range (%) Number Percentage
Mild < 40% 06 10.9%
Moderate 40 – 59% 26 47.2%
Severe 60 – 79% 11 20.0%
Critical 80 – 99% 12 21.8%

During the study period of one year, a total of 100
patients of ischemic stroke fulfilling inclusion criteria were
included and analyzed. The mean age±SD (range) was
58.70±5.21 years (20 to 80 years).

In  this study,  most  of  the  patients  i.e. 51(51.0%,
n = 100) with stenosis were seen in the age group 61 to 80
years. Fifty two (52%, n = 100) of our patients were in the
older age group (> 60 years) including one patient of more
than 80 years of age, all of whom had carotid stenosis.
Out of 100 patients, Twenty six patients (65.0%) were
males and 35 (35.0%) were females (male to female ratio
1.7:1). Table 01 and 02

The degree of stenosis as reported by the radiologist
was mild (<40%) in 6(10.9%, n = 55) cases. Moderate
stenosis  (40-59%)  was found to be present in 26(47.2%,
n = 55) cases. Severe stenosis (60 – 79%) was found in
11(20.0%, n = 55) patients and critical stenosis (80 – 99%)
was seen in 12(21.8%, n = 55) patients. Table No. 3.

DISCUSSION

Stroke is a common clinical problem in Pakistan,
accounting for 6.4% of all hospital admissions in Pakistan
[14]. Many of these strokes have carotid artery stenosis
as underlying etiology. A hospital based review revealed
the rate of moderate to severe carotid stenosis to be
13.4% in the population [14].

The risk of ischaemic stroke increases with the degree
of carotid stenosis [15]. Because patients with
symptomatic occlusion of the internal carotid artery (ICA)
and compromised cerebral blood flow are at risk for future

ischaemic infarcts therefore early identification and
accurate determination of the degree of carotid artery
stenosis is useful in risk-factor management, with
appropriate medical or surgical intervention [16].

This study was conducted in the department of
Medicine, Liaquat University Hospital (unit I&II)
Hyderabad to determine the frequency of carotid stenosis
in patients presenting with ischaemic stroke by Doppler
Ultrasound of the Carotid arteries. The stroke patients
admitted in our unit were not representative of any
specific area or socioeconomic class belonging mainly to
middle to lower socioeconomic class. Present study
included a total of hundred consecutive patients, all
presented with ischaemic stroke proven by CT scan.

In this study, out of 100 patients, 65 were male and 35
were females (1.7:1). This was in comparison to the local
study of Atif MA et al. [17] who reported the similar
finding i.e. 62 were males and 38 females in his study out
of 100 patients. This male preponderance is in accord with
most of the local as well as international studies. Siddiqi
AM et al have shown a 1.5:1 male to female ratio in their
study conducted at Lahore [18]. Numan et al have shown
1.6:1 male: female ratio [19]. Piravej K et al. has
documented male: female ratio of 1.2:1 in his study
conducted at Thailand [20].

In this study, Most of patients i.e. 90(90.0%, n = 100)
were in the age group of 50-80 years. This is again in
accordance with the data already available. Ansari et al,
Vohra E et al and Intiso D et al have documented in their
respective studies higher incidence as well as poor
outcome in elderly people [21-23].

The mean age±SD was 58.70±5.21 years in the present
study. In the study of Atif MA et al.[17] mean age±SD
was 55±8 years whereas Atif MA et al. [24] reported mean
age±SD 55±8 years in his study. These results correlate
well to this study. Older age is an important and well
known risk factor for the development of Carotid artery
Stenosis. In this study the majority (90%) of patients with
stroke were older than 60 years. This finding was
consistent with certain international studies. An Indian
study by Sethi et al. [25] found that mean age of patients
with carotid lesion was 60.03 years. Kerenyi [26] also
noted that mean age of the patient with CAS was
66.9±12.8 years.

Furthermore, the present study demonstrated that
patients the frequency of Carotid Artery Stenosis (CAS)
was 55% in this study. Of these, the degree of stenosis as
reported by the radiologist was mild (<40%) in 10.9%
cases. Moderate stenosis (40-59%) was found to be
present  in  47.2%  cases.  Severe stenosis (60 – 79%) was
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found in 20.0% patients and critical stenosis (80 – 99%) 6. Sherin A., G. Shabbier, S.  Rehman,  N.H.  Shah  and
was seen in 21.8% patients. According to Atif MA et al. M. Zarif,2005.  Hypertension  in  Acute  Ischaemic
[24] 9.4% cases had mild stenosis, 46.8% cases had and Haemorrhagic Stroke: J.  Postgrad  Med.  Inst.,
moderate stenosis and 4.7% cases had severe stenosis 19: 220-225.
whereas Laeeq Ahmed et al. [27]  revealed  44% 7. Dodick, D.W., I. Meissner, F.B. Meyer and H.J. Cloft,
frequency of Carotid Arery Stenosis. Another study of 2004. Evaluation and management of asymptomatic
Atif MA et al. [17] carotid Doppler ultrasonography carotid artery stenosis. Mayo Clin Proc., 79(7): 937-44.
performed on patients with ischaemic strokes showed that 8. Syed, N.A., A. Zakaria, B.A. Khealani, M. Wasay,
thirty-two (48.5%) out of 66 patients have involvement of S.M. Baig and Z. Sophie, 2003. Should carotid
carotid arteries (right, left or both). Out of these, fourteen endarterectomy be performed  for  symptomatic
(21%) patients had severe stenosis of carotid arteries carotid stenosis in Pakistan? J. Pak. Med. Assoc.,
(defined as more than 60% stenosis). 53(12): 589-93.

Razzaq A et al have shown 25% incidence of severe 9. Hendrikse,  J.,   M.J.   Van    Osch,    D.R.   Rutgers,
stenosis [28]. Bogousslavsky et al have shown 20%, C.J. Bakker, L.J. Kappelle and X. Golal, 2004. Internal
Pessin et al has documented 39%, Balow et al has shown carotid artery occlusion assessed at pulsed arterial
33%, Colin P Derdeyn has shown 30% incidence of severe spin-labeling perfusion MR imaging at multiple delay
stenosis in their respective studies which were all done on times. Adiology, 233(3): 899-904.
symptomatic population [29-32]. These findings correlate 10. Khan, A., 1998. Ziauddin. Management of acute
well to this study. stroke. J. Postgrad. Med. Inst., 15: 126-43.

CONCLUSION S. Mukhopadhyay, 2006. ed. Diagnostic radiology,

The Carotid Artery Stenosis is a well known risk 2nd ed. New Delhi: Jaypee Brothers, pp: 101-25.
factor for the development of the ischaemic stroke and 12. Thomson, H., A.E. Woods, J. lannos and M. Sage,
significant number of patients in this study were found  to 2001. The inter-sonographer reliability of carotid
have stenosis. High risk patients should be screened by duplex ultrasound. Australas Radiol., 45(1): 19-24.
Doppler ultrasonography for the presence of carotid 13. Zaidi, N.R., N.A. Khan, K. Dodhy and K. Mahmood,
stenosis in order to plan out medical / and surgical 2004. Carotid duplex imaging is better modality than
intervention for the primary as well as secondary angiography   to     diagnose    carotid   artery
prevention of cerebrovascular events. stenosis in patient for endartectomy. Ann KE Med.
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