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ABSTRACT

Background: Stroke is the third most common cause of death worldwide and a leading

cause of severe disability. Carotid artery stenosis is an important cause of ischaemic

stroke and therefore closely related to cardiovascular morbidity and mortality. The

carotid Doppler ultrasound is a non invasive method that facilitates the assessment of

carotid artery stenosis. It remains unclear whether carotid artery stenosis is as prevalent

among Africans with ischaemic stroke as it is in white populations and also whether the

risk factors responsible for the development of carotid artery stenosis in whites apply to

blacks.

Objective: To determine the prevalence of Carotid artery stenosis and its risk factors

among ischaemic stroke patients as seen in KNH a tertiary referral health facility in

Nairobi Kenya.

Design: A cross sectional prospective study.

Setting: Medical wards and the neurology clinic ofKNH.

Subjects: Adult patients above the age of 45 years presenting with ischaemic stroke at

KNH

Results: One hundred and twenty six patients fulfilled the inclusion criteria. Significant

carotid artery stenosis of 70% or more was present in two (1.6%) of the patients. Thirty

one (24.6%) of the patients had normal carotids while mild « 50%) and moderate (51-

69%) stenosis were observed in 88 (69.8%) and 5 (4%) of the patients respectively. Risk

factors for ischaemic stroke were present in the following proportions: Dyslipidaemia

76%, .Hypertension 74.6%, Diabetes mellitus 30.2%, smoking 28.6%, obesity 26.2%,

excessive Alcohol consumption 17.5%, and impaired fasting glucose inI6.9%.All the

patients had one or more risk factors.

Conclusion

Significant Carotid artery stenosis has a low prevalence of (1.6%) among patients with

ischaemic stroke presenting in KNH. With limited resources in our set up, routine

screening for extracranial carotid artery disease may not provide extra information to

determine stroke aetiology. More resources should be directed towards controlling

hypertension, dyslipidaemia, diabetes mellitus and smoking cessation campaigns.
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1.0INTRODUCTION AND LITERATURE REVIEW

1.1 Risk Factors for Ischaemic Stroke.

Stroke is the third leading cause of death and among the leading causes of disability in

theUnited States, Europe and many developing countries [1] .Extracranial carotid artery

stenosis is one of the leading causes of ischaemic stroke and therefore closely related to

cerebrovascular morbidity and mortality [ 2-4].Significant atherosclerotic narrowing of

the internal carotid artery ipsilateral to the infarct is found in 20% to 30% of those

investigated[ 5-7] compared with 5% to 10% of the general population[8,9]. Non

modifiable risk factors for ischaemic stroke include old age, black race and male gender

while hypertension, transient ischaemic attacks, diabetes mellitus, dyslipidaemia,

cigarette smoking, alcohol consumption, physical inactivity, obesity are modifiable [10].

1.2 Risk Factors for Carotid Artery Stenosis

Atherosclerosis is a systemic disease with manifestations in multiple vascular beds. In

each regional circulation, clinical events result from progression of the atherosclerotic

lesion.Cerebral infarction may result from the reduction in cerebral perfusion pressure

that occurs distal to a tight carotid stenosis or occlusion, [11-14]. Plaque instability,

rupture, local thrombus formation and distal embolization are also likely to be important

[15, 16]. Risk factors associated with carotid artery stenosis include:

1.2.1 Hypertension

According to WHO, 600 million people worldwide are hypertensive, out of which; 30

million people are in Africa. It is the single most important treatable risk factor for stroke

and approximately 60% of strokes in men and women of all ages are attributable to

Hypertension. It promotes the formation of atherosclerotic lesions at the bifurcation of

common carotid artery.

Prospective population based observational studies have shown a continuous, positive

relationship between blood pressure and the risk of stroke or other major vascular events.

Risk of stroke increases with increasing BP in patients with symptomatic carotid artery

disease.
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The best evidence for a causal role of increasing BP in cardiovascular disease is an

improvement in outcome with antihypertensive therapy as shown in the SHEP [17] and

ALLHAT[18] trials.

ALLHAT, a mega study that included high-risk hypertensive patients, had useful lessons

for patients in developing countries. This is because it had a significant black population

and also patients with carotid artery stenosis. It successfully used the pharmacological

agents; thiazides, lisinopril, and calcium channel blockers that may be relatively easy to

access by patients in the developing world. It included 33,357 patients with mild to

moderate hypertension and at least one risk factor for cardiovascular disease. The study

found no clinically important differences between the three drug classes in reducing the

risk of coronary heart disease. The ACEI was less effective than the diuretic at protecting

against stroke and heart failure especially in blacks.

Limited data exists to address the value of antihypertensive therapy in patients with

carotid stenosis. Concerns have been raised about the safety of blood pressure lowering

with severe carotid disease.

One study addressed this issue by looking at the relationship between blood pressure and

the risk of stroke in medically treated patients in 2 major randomised controlled trials

(RCTS) of Carotid endarterectomy and one major RCT of aspirin. The risk of stroke

increased with increasing BP in patients with symptomatic carotid artery disease and, to a

similar degree, in patients with unilateral carotid occlusion. In contrast, among patients

with bilateral >70% carotid stenosis, the risk was inverted and patients with lower SBP

had more events. The study recommended that if it is elected to attain usual BP goals

(140/90mrnhg) in hypertensive patients with severe bilateral carotid stenosis, the blood

pressure should be lowered gradually [19].

Guidelines issued in 2006 by the AHA! ASA [20] recommend antihypertensive treatment

for all patients with ischaemic stroke and TIA. Target blood pressure in this setting is not

well defined and should be individualized. A goal of <140/90 mmhg seems reasonable

for most patients. However the applicability of these goals to the very elderly >80 years

has been challenged as aggressive treatment may be associated with high mortality.

12



1'.2.2Diabetes

Globally the prevalence of diabetes is rising relentlessly and now affects 5.9% of people

aged 20-79 years. Almost 80% of people with the disease live in developing world.

Patients with diabetes mellitus have about twice the risk of ischemic stroke when

compared with the general population. Dyslipidemia, endothelial dysfunction, and

platelet and coagulation abnormalities are among the risk factors that may promote the

development of carotid atherosclerosis in diabetics. Impaired glucose tolerance itself

appears to be a risk factor for carotid atherosclerosis, as illustrated by studies in non-

diabetics showing that elevated serum hemoglobin Alc is associated with an increased

risk of carotid plaque development [21, 22].

Tight glycemic control, which is important in the prevention of micro-vascular

complications of type 2 diabetes mellitus, has not been shown to be effective for

preventing stroke or other macro vascular disease. The EDIC arm of DCCT trial despite

its small sample size has demonstrated a marked reduction in the risk of macro vascular

complications among patients with type 1 diabetes mellitus [23].

1.2.3 Tobacco use

Meta- analysis of 22 observational studies have shown that, smoking increases the risk

of stroke by approximately 50% and it is estimated that smoking is responsible for 12%

of all strokes.

Henning Mast [24] et al did a study to investigate the association of cigarette smoking

with high-grade carotid stenosis in Hispanic, Black and white patients with cerebral

ischemia in 2 independent samples. Their data was collected from North Manhattan

Stroke Study (NOMASS) and the Berlin cerebral ischemia databank (BCID) .High grade

carotid stenoses were found in 14% of the NOMASS and in 21% of the Berlin patients.

In Berlin the entire sample was white whereas in New York only 19% of the cohorts we:e

white. In both samples smoking was independently associated with severe carotid

stenosis. Patients smoking 20 pack years or more showed a significant association.
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1.2.4Obesity

Obesity is associated with other cardiovascular risk factors and it is not surprising that it

is also associated with an increased risk of stroke. However, abdominal obesity in men

andweight gain in women both appear to be independent risk factors for stroke.

. 1.2.5 High serum cholesterol.

Hyperlipidemia is a major risk factor for coronary heart disease. However, the

relationship between the serum cholesterol concentration and stroke incidence appears to

be more complex, in that cholesterol is an established risk factor for atherosclerosis, but

appears to be only a weak risk factor for ischemic stroke [25, 26].

Both low levels of high-density lipoprotein (HDL) cholesterol and a high total-to-HDL-

cholesterol ratio are risk factors for the development of carotid atherosclerosis [27,28,

and 29]. This association is already apparent in patients with asymptomatic carotid

-disease--[-30].This appears to be a graded effect; data-from the Framingham Heart Study

found an odds ratio for carotid stenosis of l.1 0 for every 10 mg/dL (0.26 mmollL)

elevation in serum cholesterol [31]. In addition, a prospective population-based

longitudinal study found that HDL levels were inversely associated with carotid plaque

growth, suggesting that HDL may stabilize plaques [32]. Best evidence for role of

dyslipidaemia in cardiovascular disease is an improvement in outcome with statin therapy

as shown in the TNT (Treating to New Targets trial) [33] and SPARCL (stroke

prevention by Aggressive Reduction in Cholesterol levels) trials [34].

In the TNT trial, 10,001 patients with stable coronary heart disease (CHD) and a

baseline LDL-C between 3.4 mmollL and 6.5 mmollL were randomly assigned to

treatment with Atorvastatin at a low (10 mg daily) or a high (80 mg daily) dose. About 5

percent of patients in each treatment group had a history of ischemic stroke. At a median

follow-up of 4.9 years, the following outcomes were reported comparing high-dose with

low-dose atorvastatin:

(i) A significantly lower mean serum LDL-C concentration (2.0 versus 2.6 mmol/Lj).
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(ii) Significant reduction in the rate of fatal or nonfatal stroke (hazard ratio [HR] 0.75,
95% CI 0.59-0.96)

(iii) Significant reductions in the primary outcome measure, the composite rate of major

cardiovascularevents, defined as death from CHD, nonfatal non-procedure-related MI,

resuscitationafter cardiac arrest, or fatal or nonfatal stroke (8.7 versus 10.9 percent, HR

0.78,95% CI 0.69-0.89).

(iv)No reduction in overall mortality (HR 1.01,95% CI 0.85-1.19). The reason for the

lackof benefit on mortality was unclear.

Thefirst direct evidence that high dose statin therapy is of benefit for secondary

prevention of stroke in patients with a prior stroke or TIA without coronary heart disease

andwith normal cholesterol levels came from the SPARCL trial. In this trial, primary

endpoints of recurrent fatal and non-fatal stroke were reduced by 16% (p=0.03) as

compared to the placebo group. The secondary end points were risk of coronary, carotid

andperipheral revascularisation procedures, which were lower in the atorvastatin group

with a significant p value of 0.001.

: 1.2.6 Alcohol

Alcohol affects the risk of stroke in contradictory directions depending upon level of

consumption, type of stroke, and possibly ethnicity. Light drinking (one to two drinks per

day) appears to reduce risk, while heavy drinking increases risk.

National guidelines from the American Heart Association and American Stroke

Association (AHA!ASA) issued in 2006 recommend that patients with ischemic stroke or

transient ischemic attack (TIA) who are heavy drinkers should eliminate or reduce their

alcohol consumption.

The Nurses Health study [35] found a protective effect of mild alcohol consumption (up

to 1.2 drinks per day) for ischaemic stroke. A Japanese study did not show a protective

effect of alcohol. In Northern Manhattan, a J-shaped relationship between alcohol and

15



1.3 Carotid Artery Stenosis as a Risk Factor for Ischaemic Stroke

ischaemic stroke existed. A protective effect on stroke was seen with light to moderate

alcohol use, four or fewer drinks per day.

Although it is likely that some strokes associated with carotid artery stenosis result from

non-compensated hypo-perfusion the majority of such strokes appear to occur as a result

of embolization from atherosclerotic carotid plaque or from acute occlusion of the carotid

artery and cephalic propagation of thrombus.

At the Western General Hospital in Edinburgh, Mead et al studied 259 inpatients and

outpatients with a recent lacunar ischaemic stroke and no other prior stroke. He used

carotid Doppler ultrasonography and trans cranial Doppler to identify Internal Carotid

cu:teI'j an.c\Mlc\c\\e CeIebra.\ AAe"C'jc\l'2.e'O£e.l'b.e ()'lera.\\ ~Ie'l(\\el\"e ()t '2.e'leIe l~'2.'-\(\\eI(\\

stenosis was 5% and the prevalence of severe, contralateral stenosis was 4% [36].

A retrospective study of 200 consecutive patients with first ever Ischaemic stroke

admitted to Jordan University was carried out over a 2-year period. The most common

stroke subtype was lacunar infarction (51.5%); but frequency of cardio embolic stroke

was low, 8%. Hypertension, Diabetes Mellitus, and smoking were the most common risk

factors for atherosclerotic non-cardioembolic stroke. Chronic atrial fibrillation was the

most common risk factor for cardio-embolic stroke. No patient had severe extra cranial

carotid or vertebral artery stenosis (>50% narrowing) by ultrasonography [37].

Among the Chinese, a study was conducted to find out the aetiology of Ischaemic stroke

among young patients aged between 18 and 45 years between January 1997 and October

2001.A total of 264 consecutive stroke patients were admitted to the Department of

neurology university of Taiwan. The four most common risk factors were

hyperlipidaemia(53.1 %),smoking( 49.8%) hypertension( 45.8%), and family history of

stroke (29.3%).Using ultrasonography, significant carotid artery stenosis of >50% was

present in 7.5% of the subjects[38].
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A retrospective study to find out the race, presenting signs, symptoms, and use of carotid

imaging and appropriateness of carotid endarterectomy was carried out among 803

patients aged over 45 years by Eugene et al in the Veteran affairs trial. These patients

were hospitalised between 1991 and 1994 at four veteran affairs medical centres with a

diagnosis of TIA or Ischaemic stroke. Blacks were found to be more likely than whites to

present with stroke and less likely to present with TIA. In terms of arterial stenosis in the

portion of the internal carotid artery distal to that considered potential for

carotidendarterectomy, 7% of blacks and 6% of whites had high grade stenosis

>70%[39].

1.4 African Studies on Carotid Artery Stenosis

In a review of CVA patients in KNH by Bahemuka through 1975-1979, his subjects gave

no history of TIA. He did carotid angiography in 73 selected patients out of which 51%

had normal angiography. Extra-cranial arterial abnormalities were uncommon and oveL

70% of all occlusions or stenosis involved the intracranial vessels, the middle cerebral

artery or its branches. Internal carotid artery occlusion or stenosis was seen in 6% of all

the patients [40].

From the literature review, studies focussing on carotid atherosclerosis in black Africans

are lacking, and no study could be found regarding carotid artery stenosis in Kenya, yet

this is a potentially modifiable risk factor for Ischaemic stroke. Carotid doppler

ultrasound is recommended as a modality for evaluating carotid arteries because of its

non-invasive nature, ready availability and low cost. Feussner and Matchar [41] in 1988

reported a sensitivity of approximately 85 %( range 82-100%) and a specificity of

approximately 90% (range 81-100%) in a review of 11 studies.

17



2.0 RATIONALE AND JUSTIFICATION

Stroke is the third most common cause of death worldwide after heart diseases and

cancer. According to WHO estimates, 15 million people each year suffer strokes and 5

million are left permanently disabled. In 2002, about 5.5 million deaths occurred due to

strokes.

Significant carotid artery stenosis is one of the leading causes of ischaemic stroke. It is a

potentially modifiable risk factor that is also associated with morbidity in terms of

transient ischaemic attacks and cognitive dysfunction. Its clinical relevance can be

expected to increase in view of the growing number of elderly people with advanced

atherosclerosis.

Numerous studies have been done in Europe, North America to establish the prevalence

of carotid artery stenosis and its risk factors in patients with ischaemic stroke. To the best

of our knowledge, there are no studies among Africans, which have investigated carotid

artery stenosis, and its risk factors among Ischaemic stroke patients.

Data generated by this study on the prevalence of carotid artery stenosis in our set up will

provide physicians involved in stroke management with knowledge on the risk factor

profile of our local population and the likelihood of carotid artery stenosis and thus

allocate resources rationally when investigating and managing ischaemic stroke patients

and in secondary stroke prevention.

18



3.0 OBJECTIVES

3;.1 Broad Objectives

To determine the prevalence of carotid artery stenosis and its major risk factors in

patients over 45 years with ischaemic stroke at KNH

3.2 Specific Objectives

1. To Determine the prevalence of carotid artery stenosis among patients diagnosed with

ischaemic stroke in KNH

2. To determine the prevalence of the following risk factors: hypertension, diabetes,

smoking, dyslipidemia, Alcohol consumption, and obesity among patients with

carotid artery stenosis as seen in KNH

19
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4.0 STUDY DESIGN AND METHODOLOGY

4.1 Study Design

This was a hospital based cross-sectional prospective study.

4.2 Study Site and Population

The study was conducted at Kenyatta National Hospital medical wards and neurology

clinic and it included adults aged over 45 years presenting with ischaemic stroke.

4.3 Sampling Design

Consecutive sampling of all ischaemic stroke patients.

4.4 Inclusion Criteria

(1) All adult patients over 45 years of age with a diagnosis of ischaemic stroke

evidenced by a CTIMRI scan.

(2) Informed consent to participate in the study.

4.5 Exclusion Criteria

(1) Any patient who declined to participate in the study

(2) Patients with valvular heart diseases.

4.6 Data Collection, Material and Procedures:

Clinical History and Examination

The investigator visited the neurology clinic on Mondays and the medical wards on the

post-admission day. Consecutive Patients with stroke were reviewed together with their

CT IMRI scans. Those found to have an ischaemic stroke on CTIMRI were interviewed

and invited to take part in the study that was approved by the university of Nairobi

Department of internal medicine and the Ethics research committee KNH.

20
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After informed consent, a thorough history assessing for absence or presence of stroke

risk factors such as hypertension, cardiac diseases, diabetes mellitus, cigarettes smoking,

dyslipidaemia, alcohol abuse, obesity, use of oral contraceptives, statins, antiplatelets

and a family history of stroke or sudden death in first degree relatives was taken and an

investigator-administered questionnaire was filled.

All the participants underwent a basic vascular and neurological examination and were

classified into the various clinical stroke subtypes according to the Oxfordshire

community stroke project. With a standard mercury sphygmomanometer, the systolic and

diastolic blood pressures were taken while the patients were in a seated position, and the

~ean. was determined from two independent measurements, taken five minutes apart.

Waist circumferences were measured using a tape measure the standard way. Diabetes

mellitus was diagnosed if the patient admitted to be diabetic, or were being treated with

insulin or oral hypoglycaemic drugs or if their fasting plasma glucose was 2: 7.lmmol.

The average number of cigarettes smoked per day and the number of years smoked (pack

y-ears) were noted for each smoker. Alcohol consumption was quantified from each

subjects estimate of the average amount of alcohol ingested daily or weekly. Patients

were then advised to have an overnight fast.

Laboratory Methods:

Venous 6mls sample of blood was drawn from an accessible antecubital vessel in the

morning from each patient after at least 10 hours of fasting. Analysis was done at the

University of Nairobi, Department of Biochemistry. 1ml was analysed for plasma

glucose and 5mls for lipid profile.

Plasma glucose was measured by the glucose oxidase method on the Olympus AU 400

auto-anal yser.

Dyslipidaemia was assessed usmg the cholesterol oxidase and esterase calorimetric

method CHOD-P AP. The blood lipid fractions included Total cholesterol (enzymatic

colorimetric method), HDL cholesterol (precipitation with phosphotungstic acid-Mgcl-

and enzymatic colorimetric determination of the cholesterol in the supernatant),

Triglycerides (enzymatic colorimetric method) and LDL cholesterol level was calculated



from the total cholesterol concentration (TC), the HDL-C and the triglyceride

concentration(TG) according to the Friedwald [42] et al equation i.e.

~DL-C =TC- (HDL- TGI2.2MMOLlL).

Lipidabnormalities were classified as per the National Cholesterol Education Program!

AdultTreatment Panel III.

Assessment of carotid stenosis.

CarotidDoppler ultrasonography was done at the University of Nairobi, department of

radiologyat KNH by AAA, a specialist radiologist assisted by two other radiologists. The

Logiq 5 expert machine from General electric was used.

B-modeultrasound scanning of the carotid arteries was performed. A 10 mHZ transducer
----------

wasused to provide imaging at 10 mHZ and spectral Doppler at 7mHZ, with the spectral

angleof interrogation being maintained at 60°. The subjects lied supine with the neck

extended and the chin turned contra lateral to the side being examined. The Scanning

protocol involved examination of the carotid arteries first in a transverse plane then
---- -- - --- _. ---

longitudinally. The whole length of the extra cranial carotid artery i.e. the common

carotid at the lower, mid and distal portions including the bifurcation, and the extra

cranialinternal carotid artery were assessed as distal as possible. The wall was examined

forplaques and degree of stenosis evaluated using peak systolic and diastolic velocities.

Theconsensus conference of the society of radiologist's 2005 guidelines for grading the

severityof carotid artery stenosis was followed in both procedure and reporting [65]. The

procedure was repeated for each side of the neck. The side with a severe degree of

stenosiswas taken to represent the extent of atherosclerosis in a patient .The degree of

leA stenosis was defined as <50 %( mild), 51-69 %( moderate), 70-99 %( significant)

andtotal occlusion. See appendix 1

To ascertain the reliability of our observers in measuring the degree of carotid artery

stenosis, we undertook a pilot study on 5 individuals. We examined the inter-examiner

andintra-examiner reliability.



re 1: Illustration of the imaging sites in the cornmon and internal carotid arteries.
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4.7Study Variables (see Appendix 1)

4.8Sample Size [43]

The minimum sample size was determined using the formula:
2n = z p O-p)

d2

n = minimum sample size

z = standard normal deviate at 95% confidence interval. (=1.96)

p = estimated prevalence of carotid artery stenosis which in this study was 7.5%

as found by Tsong Hai Lee et al in a similar study [28].

d = level of precision (set at -/+ 5%)

n = 106 was the required minimum sample of Ischaemic stroke patients

5.1 Data Handling and Statistical Analysis

All laboratory and radiological results were in duplicate. One copy was availed to the

patients file while the principal investigator handled the second copy. Data was entered

into proforma then analysed using the statistical package for social sciences (SPSS

inc.version14.0 the Chicago, IL, USA). The following analyses were used: frequency

distribution, descriptive statistics, and chi-squared test.

Prevalence rates of risk factors were calculated as percentages with 95% confidence

intervals.

The intra and inter-observer reliability in carotid ultrasonography was assessed using the

intra and inter class correlation coefficient.

Criteria for statistical significance were defined as a two tailed p value of'< to 0.05.

5.2 Ethical Approval

The department of internal medicine, UO.N and the ethical research committee, KNH

approved the study.

24



6.0 RESULTS

Two hundred and fifty patients with Cerebrovascular accidents were screened and 137

had confirmed ischaemic stroke and underwent a carotid Doppler ultrasound

examination. Eleven patients were excluded for various reasons. Six had incomplete

carotid Doppler results and five had missing lipid profile results. See figure 2.

The demographic distribution, baseline characteristics and risk factor profile of excluded

patients were not substantially different from the 126 patients included in the final

analysis.

FIGURE 2: FLOW OF PATIENTS IN THE STUDY

I 250 patients screened

.1 10 very Sick I
240 Eligible I

90 not able to afford CT
scan Brain
13 CT scans not retrieved

137 patients Availed CT
Scans.80 from the medical wards
and 57 from neurology clinic

11 patients excluded
missing Doppler's

126 included in final
analysis

The mean age in the study was 59.54± 11.83 years with a range from 45-88 years and a

median of 58 years. There were more males 79(62.7%) than females 47(37.3%) giving a

male to females ratio of 1.7:1. Majority ofthe patients 92(73.6%) were married and

39(31%) had retired. On occupation; 35(27.8%) were self employed. Most of the patients
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73(59.3%)came from Nairobi. The demographic characteristics of the entire study

population are presented in table 1, figure 3 and 4.

TabJe1: Summary of Patients Demographics and Baseline
Lb.aTat'reh-m~,

male 62.7(79)
sex Female 37.3(47

mean ± SO 59.54+11.83
Range /45-88
Median 58

Age
Single 5.6% (7)
Married 73.6% (92)
Divorced 0.8%(1 )

Marital Status WldoweB ,...,..."n ,,,,...
"'-U.U70\",-,.f

Self Employed 27.8%(351
Employed 18.3%(23
Unemployed 23.00/0(29

Occupation Retired 31.0%(39
Within Nairobi 59.3%(73

Residence Out of Nairobi 40.7%(53
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FIGURE 3:

age sex distribution of 126 patients
with ischaemic stroke
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Patients had the following chronic illnesses: Eighty three (65.9%) had hypertension, vf

which 66 (79.5%) were on antihypertensive medication, 33 (26.2%) had Diabetes

mellitus, of which 28 (84.8%) were on various forms of blood sugar lowering medicines.

wenty one (16.7%) had a previous stroke, out of which eight, were on Aspirin. Sixteen

12.7%) had reported a history suggestive of a TIA none of whom were on antiplatelets.

ee patients were on lipid lowering drugs. Fifteen (11.9%) of the women had used oral

contraceptive pills.

rABLE 2: CLINICAL CHARACTERISTICS AND DRUG HISTORY OS STUDy
OPULATION.

o of patients 126

lypertension 94(74.6%)

Known 83

Newly diagnosed 11

On treatment 66 (79.5 %)

iabetes mellitus 38(30.2%)

Known 33

Newly diagnosed 5

On treatment 28 (84.8%)

urrent smoking 36(28.6%)

ast history of stroke 21(16.7%)

Use of Aspirin 8

A 16(12.7%)

perlipidaemia 95(76%)

Known 3

Newly diagnosed 92

On treatment 3
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A modified Glasgow coma scale (see Appendix 1 question 29) was used to assess the

level of consciousness. 104(90.5%) of the patients were in light coma while 12(9.5%)

were in deep coma.

The following were the CT scan finding: Seventy percent of the patients had left sided

infarcts by CT scan. Majority of the cases had large vessel infarcts (62.8%) distributed as

follows, 21 (16.6%) were in the anterior cerebral artery territory, 54(42.9%) were in the

middle cerebral artery territory, this amounts to 59.5% of the infarcts being in the carotid

territory. Four (3.2%) were posterior cerebral infarcts and 47(37.3%) were lacunar

infarctions.

FIGURE 5: TERRITORIAL DISTRIBUTION OF INFARCTS
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Analysis of risk factors in patients with small versus large vessel disease did not reveal

any statistical significant differences as shown in table 3.

TABLE 3:

RISK FACTORS DISTRIBUTION BETWEEN PATIENTS WITH LARGE
VESSEL VERSUS SMALL DISEASE

Prevalence
Risk factors P valve

Large vessels Small vessel

Dyslipidaemia 66.2 33.8 0.085

Itypertension 57.8 42.2 0.322

_._--
Diabetes mellitus 69 31 0.277

Current smoking 50 50 0.173

A carotid bruit was heard in 18(14.4%) of the patients out of which only 2 had

significant carotid artery stenosis. Thirty three (26.2%) of the patients had abdominal

obesity.
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The overall prevalence of significant (70% or more) carotid artery stenosis was 1.6%

(95%CI O.6-3.79).The grading was as follows: Majority (88)64.2% had < 50% stenosis,

31(22.6%) of the patients had normal carotid arteries and (5) 3.6% of the patients had

moderate; 51-69% stenosis.

FIGURE 6: DISTRIBUTION OF CAROTID ARTERY STENOSIS AMONG

PATIENTS WITH ISCHAEMIC STROKE.

requency

Normal Carotid Moderate stenosis Significant stenosis
Mild Stenosis
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The most frequent risk factors for ischaemic stroke were: dyslipidaemia 76 % (95% CI

68.5-83.5), hypertension 74.6 % (95% CI 67.0-82.2%), diabetes 30.2 % (95%CI 22-

38.0), cigarette smoking 28.6% (95% CI 24.6-32.6), obesity 26.2% (95% CI 18.4-33.6),

and heavy alcohol consumption. 17.5%.In view of the few patients (2) with significant

carotid artery stenosis, the prevalence of traditional risk factors in these few patients

could not be calculated.

FIGURE 7: OVERALL PREVALENCE OF RISK FACTORS AMONG

ISCHAEMIC STROKE PATIENTS
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Reviewof the risk factor profile of the two patients with significant carotid artery

stenosis revealed they had dyslipidaemia with high total cholesterol levels of more > 6.21

mmol/], very high LDL Cholesterol of> 4.91 mmolll, high triglycerides levels of> 5.64

mmolll with favorable HDL levels. In view of the few numbers, univariate analysis was

not done.
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10.0 DISCUSSION.

The morbidity and mortality associated with stroke with no definitive treatment options

emphasizes the need for risk factor identification and modification. Cerebral infarction it:

the territory of the carotid arteries accounts for most strokes in western countries [44, 451.

Significant atherosclerotic narrowing of the internal carotid artery ipsilateral to the infarct

is found in 20 % to 30 % of those investigated [5-7].The prevalence and determinants of

carotid artery stenosis have been determined in well conducted studies done in the west.

This study sought to document the prevalence and determinants of carotid artery stenosis

among patients presenting with ischaemic stroke in KNH.

One hundred and thirty seven Ischaemic stroke patients aged above 45 years were

recruited into the study from KNH medical wards and neurology clinic. The Inclusion

age of 45 years was chosen by design with the intention of getting a population with

manifestations of atherosclerosis.

In this cross-sectional study the mean age of the population was 59.41 ±11.83 with a

range from 45 to 88 years. Local stroke studies with a different methodology have shown

lower mean ages. Kwasa [46] in 1986 and Bahemuka [40] in 1985 found mean ages of 52

and 54 years respectively. The high mean age found in this study is due to the selection

bias and therefore cannot be generalized to represent the mean age of stroke patients seen

inKNH.

Bahou et al [37]in Jordan found a mean age of61.2 years, and this compares well with

that found in this study. This mean age is also younger than that found in the North

American and European studies like the NASCET [48], ECST [49] and the UK-TIA trials

[47]. They found mean ages of68, 67 and 66 years respectively. This could be due to the

increased life expectancy and better health care in Europe and North America.

IN! 'ERS!TV or .1. , al _
N EDICAL UBHA
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There were more males (62.7%) than females, similar to the findings of Bahemuka[40]

(66%) in 1985. This gender disparity has also been observed in Korea (75.2%) [68], India

(76.3%) [69], Europe and North America (71.8 % to 73.4%) [ 47-49]. This is in keeping

with the fact that male gender is a non modifiable risk factor for Ischaemic stroke with

the risk being 24 % to 30 % greater in men [10].

This study has demonstrated a low prevalence (1.6%) of significant extracranial carotid

artery stenosis. Majority of the patients had mild stenosis (64.2%) and 3.6% had

moderate stenosis. Similar patterns of low prevalence of significant extracranial carotid

• artery stenosis have been reported in the Middle East by Bahou etal [37] and Qari [53],

who found no significant stenosis among his patients using Doppler VIS. The prevalence

in this study is lowe~!!?ag that found by Bahemuka (6%) [40] In 1985. A higher

prevalence of significant CAS has been found in studies conducted in North America and

Europe. The NASCET [48] and ECST [49] studies found prevalence's of28% and 18%

respectively.

The findings from this study are similar to those of Bahou [37] probably from the fact

that the risk factor profile of his patients was almost similar to that obs~rved in this study.

The overall risk factors in this study were dyslipidaemia (77 %), hypertension (74.6%),

diabetes mellitus (31 %) and smoking (28 %) compared to hypertension (76.0%),

Diabetes mellitus (44.0%), Smoking (35 .0 %) and hyperlipidaemia (33.0 %) in the study

by Bahou[37]. In both studies, carotid stenosis was evaluated using Doppler ultrasound.
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The higher prevalence observed in Bahemuka's study could be an over estimate due to

the fact that he used angiography for diagnosis of CAS which tends to overestimate the

degree of stenosis [70].

Racial differences between the patients in this study and those in European and North

America studies can also account for the findings in this study. Atherosclerosis of the

larger extracranial arteries is more prevalent among caucasians whereas occlusive disease

of the intracranial arteries is more often seen in patients of black and oriental origin [54,

51, and 71]. The patients seen in this study were all Blacks and prebably with-less genetic

predisposition to atherosclerosis.

:------JT:-fIhe-youngermean-age.(59Al) seen in this study compared to (66-68) years seen in the

NASCET, ECST and UK TIA trials is another possible explanation to the low findings.

Carotid Doppler ultrasound was the method used to assess the degree of stenosis. The

procedure is operator dependent and to minimise bias, three sufficiently experienced

radiologists did the scanning. The Inter and Intra observer reliability were found to be

89.4 % and 82% respectively. Previous studies have suggested a good.level of agreement

among experienced radiologists for detecting significant carotid artery stenosis [52].

Bahemuka [40] in 1985 concluded that Atherosclerosis was not the major pathological

factor for cerebrovascular accidents at least in those cases that are seen in KNH; a finding

supported by this study.
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Large vessel atherosclerotic strokes were predominant (62.8%) and mostly distributed in

the carotid territory (95%) as opposed to the vertebrobasilar region (5%). With the high

prevalence of hypertension and diabetes mellitus seen in this study, one would have

expected a higher prevalence of small vessel disease. The difference in prevalence's of

hypertension and diabetes mellitus among patients with large versus small vessel disease

was not statistically significant as shown in table 3 page 31.

Carotid Bruits were heard in 18 (24%) of the patients .Strikingly, only 2 of these patients

had hemodynamically significant extracranial carotid atherosclerosis (>70% narrowing)

on carotid Doppler. However, the presence of carotid bruit has only 50 % sensitivity for

carotid disease and does not help to assess the degree of stenosis [72].

With the high prevalence of large vessel disease and traditional risk factors we expected

a larger number of patients to have atherosclerotic narrowing of the extracranial carotids.

Majority (64.2%) of the patients in this study had mild stenosis evidenced by plaques. It

is possible that the results of this study reflect the low prevalence of significant

extracranial carotid artery stenosis among Ischemic stroke patients seen in KNH and

blacks in general as supported by literature [54-56].

Other possible reasons to explain the low prevalence of significant carotid artery stenosis

seen in this study include the lower mean age of the patients, black race and the method

used to assess carotid artery stenosis. Routine screening for significant carotid stenosis

among patients with Ischemic stroke seen in KNH may not be cost effective in view of
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the fact that it costs an average of 6000 Kenya shillings, equivalent to 75 US Dollars. It

may probably be worthwhile to reserve this money for purchase of Aspirin for secondary

stroke prevention.

Dyslipidaemia was the only risk factor found in the two patients with significant

extracranial carotid stenosis. These patients had a high total Cholesterol (> 6.21 mmo/) 1,

very high LDL levels of>4.91 mmol, high triglyceride levels of> 2.26 mmo/l with

favourable HDL levels of> 1.55 mmo/I. Comparison with the patients without stenosis

was not done in view ofthe few numbers ..

LDL and triglyceride cholesterol have been found by Hodis et al [73] to correlate with

progression of carotid atherosclerosis while high HDL has been found by Wilson et al to

f--~lL'rc>.!olectivefor Q~r9tid ~t~nosis [74].

This implies that the burden of stroke and carotid artery stenosis among Ischaemic stroke

patients is largely due to modifiable risk factors. Risk factor identification and

modification is the most important tool in stroke prevention.
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11.0 LIMITATIONS OF THE STUDY.

This study has inherent limitations which include:

1. This was a small study. Risk factors associated with carotid artery stenosis could

not be analyzed.

2. There was a selection bias with very sick patients and those who could not afford

CT scan being excluded.

12.0 CONCLUSION.

1. This study has shown a younger age of stroke prevalence compared with

developed countries.

2. There is a low prevalence of significant carotid artery stenosis among Ischaemic

stroke patients seen on KNH.

- 3. There is a high-prevalence of traditional modifiable risk factors among Ischaemic

stroke patients seen on KNH

13.0 RECOMMENDATIONS.

1. Routine Carotid Doppler ultrasound among Ischaemic stroke patients may not be

cost effective.

2. A case control study is recommended to be able to correlate carotid artery stenosis

and its risk factors.

3., A future study including patients with large vessel disease and excluding lacunar

infarcts is recommended.
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14.0 APPENDICES.

APPENDIX I: DIAGNOSTIC CRITERIA.

DEPENDENT VARIABLE.

CAROTID ARTERY STENOSIS.

The consensus conference of the society of radiologists 2003 recommendations [65 ]

were followed in the perfomance of the procedure and reporting.

Significant carotid artery stenosis was evidenced by lCA Peak systolic velocity

~230cmls, a plaque estimate of ~50%, lCAICCA Peak systolic ratio of ~4 and lCA end

diastolic velocity of> 1OOcmls.The side with the greatest degree of stenosis was taken to

represent the magnitude of stenosis in a patient.

TABLE 4: Spectral Doppler Velocities and Plaque Estimate Correlated

With Degree of ICA Stenosis Diameter

ICAICCAPSV JCAEDV,
Stenosis, % ICA PSV, cm/s Plaque Estimate, % Ratio cmls

Normal <125 NA <2 <40

<50 <125 <50 <2 <40

50-69 125-230 >50 2-4 40-100

70-99% >230 >50 >4 >100

Near
occlusion High/low/undetectable Visible Variable Variable
Total Visible, no detectable
occlusion NA lumen NA NA

The logiq 5 expert machine from General electric and the linear probe 7 MHZ available

at the University of Nairobi Dept of Diagnostic radiology was used.
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INDEPENDENT VARIABLES

a)AGE AND GENDER

Age >55 years for both men and women and male gender were defined as risk factors for

carotid artery stenosis.

b)HYPERTENSION:

1. Those currently on antihypertensive medication

2 Those with a SBP>140mmHg and DBP>90 mmHg. For diabetics and chronic kidney

disease patients, the cut off was SBP 2 130 mmHg and DBP 280 mmHg. This will be

measured using a mercury sphygmomanometer.

3:. Those previously diagnosed to be hypertensive not meeting criteria 1 and 2 above. The

severity of Hypertension was assessed using the JNC VII Criteria.

. BP CLASSIFICATION SYSTOLIC BP MMHG DIASTOLIC MMHG

Normal <120 <80

Prehypertension 120-139 80-89

Stage 1 hypertension 140-159 90-99

Stage .11 hypertension >160 >100

If the diastolic and systolic blood pressures fall into different categories then the higher of

the two will determine the grade of hypertension

c) DIABETES MELLITUS.

(i) Self report of diabetes

(ii) Use ofhypog1ycaemic medication or insulin

(iii) Fasting blood sugar of> 7.0 mo1l1

(iv) Impaired fasting glucose was defined as FPG ranging from 5.6 mmo1l1 to

6.9 mmolll.
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d)Cigarette smoking

1. Current smokers - those who had smoked at least 100 cigarettes in their

lifetime and were still smoking.

2. Former smokers were those who had smoked at least 100 cigarettes in their

lifetime but had quit smoking more than one year earlier.

3. Non-smokers were those who had smoked less than 100 cigarettes or who had

never smoked in their lifetime.

e) Dyslipidaemia

Study participants were classified as per National cholesterol education

program/Adult treatment panel III (NCEP/ATP III)

(i) Total cholesterol < 5.17 mmolll- Desirable

5.17 - 6.18 mmolll - Borderline high

>6.21 mmolll - high

(ii) LDL cholesterol < 2.58 mmolll - optimal

2.58 - 3.33 mniolll - Near optimal

3.36 - 4.11 mmolll- Borderline High

4.13 - 4.88 mmolll - High

>4.91 - very high

(iii) HDL Cholesterol

<1.03 mmolll- risk indicator

<1.29 mmolll- standard risk level

> 1.55 mmolll - favourable

(iv) Triglycerides <1.69 mmolll - Normal

1.69 - 2.25 mmolll - Border line High.

2.26 - 5.64 mmolll - High

>5.65 mmolll- very high.

Patients were classified as having dyslipidaemia if their cholesterol levels were above

the cut-offs specified above or below the risk indicator level for HDL.
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Obesity

This was assessed using the waist circumference. Recommended for women is <

emand for men <102cm will be obese.

1. Less than recommended i.e. less than 2 units per day

2. Recommended i.e. 2 to 4 units per day

3. More than recommended i.e. more than 4 units.

Abottleof ordinary beer measuring 340ml, 115ml of non- fortified wine, 1 tot of spir.t,

J40mlof busaa/muratina and 1 tot of changa'a are equivalent to a unit of alcohol.

Excessivealcohol consumption, more than 4 units per day, may predispose to stroke.

OTHERVARIABLES:

a)STROKE

Rapidlydeveloping clinical signs of focal and at times global disturbance of cerebral

function,lasting more than 24 hours or leading to death with no apparent cause other than

atof vascular origii1100J:

o)TRANSIENT ISCHAEMIC ATTACK.

A briefepisode of neurologic dysfunction caused by focal brain or retinal ischaemia, with

clinicalsymptoms typically lasting less than one hour, and without evidence of acute

infarction[67 ].
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f3.2APPENDIX II

STUDY PROFORMA

Name

Date

DOB (Month Year)

Study No

IPNo.

Age in years

Time to presentation to hospital (specify duration)

(tick the appropriate)

(~__ --') Days/weeks/months/

DEMOGRAPHICS (please enter the appropriate number in the brackets provided)

1. Gender 1= Male 2= Female ( )

;2. Marital status I=Single 2= Married 3= Divorced 4= Widowed

5 = Separated ( )

3. Usual residence

4. Usual occupation

I=Self employed 2= employed 3= unemployed

4= retired 5=traininglstudent - ( )

CHRONIC ILLNESS (known)

5. Diabetes 1= Yes 2= No ( )

Duration: years.

6. Hypertension 1= Yes 2= No ( )

Duration years

7. Dyslipidaemia 1= Yes 2=No ( )

PAST MEDICAL HISTORY

8. Have you ever had any ofthe following? (Tick response)

1 = had a stroke before ( )

2 = Transient Ischaemic attacks (neurological deficit lasting <24 hours) ( )

3 = Amaurosis fugax (mono ocular blindness lasting <24 hours ( )
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FA1WILY mSTORY
9. Do any of your relatives suffer from diabetes?

1 = Yes 2 = No ( )

If yes please specify by ticking the appropriate bracket

Father ~ Mother ~ Sibling ( -/)

)

10. Do any of your relatives suffer from hypertension?

1 = Yes 2 = No ( )

If yes please specify by ticking the appropriate bracket

Father ( ) Mother ( ) Sibling ( )

11. Have any of your relatives suffered a stroke?

1 = Yes 2 = No ( )

If yes please specify by ticking the appropriate bracket

Father ( ) Mother ( ) Sibling (~_---')

Children

Children (~_-/)

f--- ,
J

12. Has any of your relatives suffered a heart attack or sudden death

1 = Yes 2= No ( )

If yes please specify by ticking the appropriate bracket

Father ( ) Mother ( ) Sibling ( )

)

SMOKING HABITS

1.3. Do you smoke cigarettes

( )2= No1= Yes, regularly

14. On average how many cigarettes do you smoke per day?

Cigarettes per day-----

15. Did you ever smoke cigarettes regularly in the past?

1= Yes, regularly 2 = No ( )

(a) When did you stop smoking cigarettes regularly? Year _
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If in the last 12 months

1= Less than I month ago ( )

2 = 1- 6 months ago ( )

3 = 6-12 months ago ( )

6. For how many years have you been smoking cigarettes? Years.---

ILCOHOL INTAKE
7. Do you drink alcohol

1 = Yes 2=No ( )

Specify type by ticking the appropriate type. Bottled Beer/Busaa/

changaalMuratina lothers specify

18. On average how many bottles do you drink in a day?

1. = <2 2. =2-4 3. =more than 41:---- ('--~)

CURRENTMEDICATIONS
Are you currently on any of the following medications?

19. Drugs to lower blood glucose (oral/insulin)

1 = Yes 2=No ( ) If yes specify

Drug Dose Duration

20. Blood pressure lowering drugs

1 = Yes 2=No ( ) If yes specify

Drug Dose Duration

21. Blood lipid-lowering drugs

1 = Yes 2=No ( ) If yes specify

Drug Dose Duration

22. Anti platelet/Anti coagulation drugs (Aspirin! c1opidogrel I Warfarin)

1 = Yes 2=No ( ) If yes specify
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, Drug Dose _

23, Oral contraceptive pills for females

1 = Yes 2 = No ('-_--') If yes specify

Drug Dose Duration -----

Duration -----

PHYSICAL EXAMINATION

24. 1ST BP reading ---..:MMHG 2nd BP reading _

Average of2 BP readings MMHG

MMHG

25. Weight (Kg.) _

2,6. Height in meters squared (rn2)

27. Pulse-"'-r~at~e~==~ _

28. Pulse rhythm _ 1= Regular 2 = Irregular

29. Coma scale.

1.Responds to light pain, has spontaneous movements, can obey simple commands.

2. Responds to painful stimuli by making avoidance movements, he can move

spontaneously.

3. No response to painful stimuli, has decerebrate posturing, papillary reactions may be

present.

4. Flaccid paralysis, no deep tendon reflexes, no spontaneous respiration.

Please tick the appropriate

1-2 = Light coma ( )

3-4 = Deep coma. ( )
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30. Waist circumference (inches) _

I

31. Eyes ARCUS Seni1is

32. Anterior Neck Carotid bruit

1 = Yes 2=No ( )

1 = Yes 2=No ( )

1 = Yes 2=No ( )

Xanthelasma

THE OXFORDS HIRE COMMUNITY STROKE PROJECT [58] (please tick the

appropriate)

33. Has features of Total anterior circulation infarction

1. Presence of hemiparesis or hemisensory loss

11. Dysphasia or new higher cortical dysfunction.

111. Homonymous hemianopia.

Tick if patient has the three features ( )

14. Has features of Partial anterior circulation infarction.

1. Presence of two of the features in number 34 above. OR

11. Isolated dysphasia.

Tick if patient has either i OR ii of the above. ( )

35. Has features of Lacunar infarction.

1. Pure motor hemiparesis

Weakness involving the face, arm and the leg on one side of the body in the
absence of cortical signs or sensory deficit.

11. Pure sensory stroke.

Numbness of the face, arm and leg on one side of the body in the absence of

motor deficit or cortical signs.

111. Ataxic hemiparesis.

Ipsilateral weakness and limb ataxia that is out of proportion to the motor deficit.

Presence labsence of dysathria, nystagmus and gait deviation to the affected side

in the absence of cortical signs.

IV. Sensorimotor stroke.
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Weakness and numbness of the face, arm and leg on one side of the body in the

absence of cortical signs.

Tick if a patient has one of the findings above ( )

Patienthas features of Posterior Cerebral Infarction.

Features of brain stem infarction.

Has cerebellar signs and lor

Isolated homonymous hemianopia.

if a patient has any or all of the findings ( )

Jncertain type of stroke by OCSP.Tick if findings not falling under any or in more

one of the above categories. ( )
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.3 ApPENDIX III

\BORATORY RESULTS

Fasting blood sugar _

Fating lipid profile

Total cholesterol ------

HDL cholesterol ------

LDL cholesterol -------

Triglycerides

CTIMRI scan brain infarction

1 = Right side 2 = Left side

mmolll

mmol/l

mmolll

mmol/l

mmol/l

( )

Specify position

1. Anterior cerebral artery territory

2. Middle cerebral artery territory

3. Lacunar infarction

4. Posterior cerebral artery territory

Carotid Doppler Ultrasound (where there IS stenosis specify either right or left

~otid).

1 = Normal

3 = 50-69% stenosis

5 = total occlusion

2 = Less than 50% stenosis

4 = 70 -99% stenosis

(~------')
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APPENDIX IV CONSENT EXPLANATION

My name is Dr. Mwazo M.K. a postgraduate student in Internal Medicine, University of

Nairobi.

I am conducting a study on patients who have had stroke or sudden paralysis or weakness

on one side of their body. The main purpose of this study is to find out the diseases that

may have contributed to the occurrence of the stroke. These diseases include narrowing

of the blood vessels that transport blood to the brain through the neck, high blood

pressure, diabetes, High levels of cholesterol in the Blood, and being overweight. I will

also like to know whether you smoke or drink alcohol.

The results of this study will help the Doctors understand diseases of the neck blood

vessels; therefore know the relevant investigations to carry out on other people who may

have a stroke in the future. The information obtained from you shall remain confidential.

You are free to accept or decline to participate in the study since it is voluntary. If you

choose not to participate, your care will not be compromised in any way. If you accept I

shall conduct a full medical examination on you. Any other ailment that shall be

discovered in the course of the examination shall be reported to your attending Doctors

for proper management.

Some blood (one table spoon full) will be drawn from your forearm Under hygienic

orecautions. You will feel some pain at the site of injection. This blood will be to

ascertain your blood glucose / sugar and cholesterol levels. I shall then request that you

iave an ultrasound scan examination of your neck blood vessels performed at the

iniversity of Nairobi department of Radiology by Dr A.A.Aywak to check whether there

s any narrowing. The Doctor will apply some harmless liquid gel on both sides of the

reck to facilitate proper examination after which the gel shall be wiped off. The cost for

his investigations and transport outside your scheduled visits shall be met by me the

mncipal investigator.
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shall personally explain all the results from these investigations to you and copies shall

Ie availed in your file. Appropriate treatment shall be offered after liaison with my

upervisors and as per the accepted standard of care in the ward or clinic you are

ttending.

n case you have questions related to this study you can contact the following:

1.' Dr. Mwazo M.K. Principal investigator

2. Prof. E. Amayo Supervisor, Department of Internal medicine, University of

Nairobi, K.l\J1i

3. Dr. C.F Otieno Supervisor, Department of Internal medicine, University of

Nairobi, KNH

4. Dr. A.A. Aywak Superviso,r Department of Diagnostic Radiology, University of

Nairobi, K..l\TH

Ut~JlV-~:,'~" ("- ... ''1081
N!Eui ~.;J.:.L. LiD"ARY
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~PPENDIX V CONSENT FORM [patient]

from after

reading the consent explanation form and having been explained to by Dr. Mwazo, ( The

Principal Investigator) do voluntarily agree to take part in this research study on:

PREVALENCE OF CAROTID ARTERY STENOSIS AND ITS RISK FACTORS IN

ISCHAEMIC STROKE PATIENTS AS SEEN IN KNH.

I am also aware that I can withdraw from this study without quality of management of my

medical problem being affected.

Signature / Thumbprint: _

Witness: ---------------------
Date: -----------------------

CONSENT FROM [relative to the patient]

relative to (patient)--------------
after reading the consent explanation form and having been explained to by Dr. Mwazo,

The Principal Investigator) do voluntarily agree on behalf of the patient to take part in

this research study on PREVALENCE OF CAROTID ARTERY STENOSIS AND ITS

RISK FACTORS IN ISCHAEMIC STROKE PATIENTS AS SEEN IN KNH.

lam also aware that I can withdraw from this study without quality of management of my

medical problem being affected

Signature / Thumbprint: _

Witness: ------------------
Date: ------------------------
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