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INTRODUCTION

11




Stroke is a leading cause afortality and morbidity all over the worldlhe
incidenceof cerebrevascular disease increases with age and the number of strokes
IS projected to increase #se elderly population growslt is the second leading
cause of mortalityand fourth éading cause of morbidity worldde. Stroke is
responsible for millions of deaths in developing countries and is the major cause of
mortality and morbidity in Asian courés like India. Atherosclerotic disease of
the carotid arteries outside the cranial cavity has long lveeognizedas a
common source of emboli that travel to the brain causing ischemic stroke. The
purpose of thestudy is to know the prevalenod carotd artery stenosis in acute
ischemic stroke patients and to assess the association of carotid artery stenosis with
other risk factors such as diabetes mellituygertensionhyperlipidemia,smoking

,sex and age in these acute ischemic stroke patients.lddagpasound being a

non invasive and inexpensive method is usedstgesshe carotid artery stenosis

In patients who presented with neurological deficit with CT/MRI evident of acute
iIschemic stroke. Demonstration of significant carotid stenosis roggest the

need for further investigation and for carotid erterectomy to prevent further
strokes. Stroke remains the most commontthifeatening neurological disease
globally and impacts individualSireatment options are limited to thrombolysis,
antiplatelets but only few patients receive this treatment owing to restrictions in

accessibilityand delay in diagnosisThus, primary prevention remains the most

12



Important general strategy for reducing the impact of stroke like in other non
communicable disese like cardiovascular diseas&everal welestablished
modifiable risk factors for stroke, that is, hypertension , smoking, diabetes, etc. has
been identified. Stroke appears to be a preventable disease to a largechategd,

in lifestyle is supposeds the major primary prevention strategy. Ligsichanges

are likely toi n énce risk factor prevalence, which in turn may modify the stroke

risk.
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AIMS AND OBJECTIVES
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1.To study therevalenceof carotid artery stenosis in acute ischemic stroke

2.To find out whether there is any association between carotid artery stenosis and
risk factors such as diabetes mellithgpertensionhyperlipidemia,smoking sex

and age in acute ischemic stroke patients
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REVIEW OF LITERATURE
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Cerebrovascular accidestill remains to be one of the leadicause of morbidity

and deathStroke is thesecond leading cause of deatid fourth leading cause of
disability worldwidé-World wide prevalence of stroke 400800 strokes per
100,000 the estimated agadjusted pevalence rate for stroke ranges between
84/100,000 and 262/100,000 in rural and between 334/100,000 and 424/100,000 in
urban areasApproximately 20 million people each year suffer from stroke and of
these 5 million do not survive. Older population bastdlies in India conducted

in Vellore and Rohtak quoted annual incidemf Stroke as 13 per lakdind 33 per

lac persons respectivél§y According to Kittner et al. the incidence of stroke is
approximately 6 per lakh in Caucasians ageéQ%ears and 2.8mes higher in
persons of African descéntyoung stroke patients constitute-36% of all stroke
patients in India as opposed t85% in western countries. Indian reports estimate
the incidence of stroke in young as between 15 and 30% of strokdsageal Of

all sudden unexpected natural death in young patients of age grekfp yiears
cerebrovascular accidents was responsible for 9.37% dffd&dre than 80% of
strokes are ischemic, with the rest being hemorrhagic, and atherosclerotic stenosis
of the extracranial carotid artery accounts for 15% to 20% of ischemic
stroke8.Stroke happens nearly a decade earlier than West and young strokes
constitute about 20% of stroke population in Inthd. Cerebrovascular diseases

as one of the most commalevastating disorderdt can be ischemic stroke or

17



hemorrhagic strokeA stroke, or cerebrovascular accident is defined as an abrupt
onset of a neurologic deficit that is attributable to a focal vascular cause. Thus, the
definition of stroke is clinical ah laboratory studies including brain imaging are
used to support the diagnosis. Because of the complex anatomy of the brain and its
vasculature the clinical manifestations of stroke diverse Cerebral ischemias

caused by a decrease in blood flow thasts longer than several seconds.
Neurologic symptoms are manifest within seconds because neurons lecgegly

SO energy gets depletedpidly. If the cessation of flow of blood lasts for more
than a few minutesjnfarction of brain tissue occurs. Whehlood flow is

| mmedi ately restored, brain tissue can
only transient: this is called @ansient ischemic attackTlA). The definition of

TIA requires that all neurologic signs and symptoms resolve within 24Houwi
evidence of brain infarction on brain imaging. Stroke has occurred if the
neurologic signs and symptoms last for >24 h or brain infarction is demonstrated.
A generalized reduction in cerebral blood flow due stgstemic hypotension
usually produces siope If low cerebral blood flow persists for a longer duration,
then infarction in the border zones between the major cerebral disémputions

may develop. Computed tomography (CT) imaging of the brain is the standard

imaging modality to detect thpresence or absence of intracranial hemorrhage

18



.Imaging also excludes othemauses of suddemnset neurologic symptoms that
may mimic stroke include seizure, intracranial tumor, migraine, and

metabolic encephalopathy

Feature Stroke Stroke mimics
Symptomonset Sudden Often slower
Symptom progression | Rapidly reachey Often gradual onset

maximum severity

Severity of deficit Unequivocal Variable

Pattern of deficit Hemispheric pattern May be nonrspecific with
delirium, memory loss

balance disturbance

Lossof consciousness Uncommon More common
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Clinical syndrome

Common symptom

Common cause

Total anterior circulation

syndrome

Combinationof
Hemiparesis

Higher cerebral
dysfunction(egaphasia)
Hemisensory loss

Homonymous hemianopi

Middle cerebral
artay(Embolism from

heart or major vessels)

Partial anterior circulatior,

syndrome

Isolated motor loss(eg.le!
only, arm only,face only)
Isolatedhigher cerebral
dysfunction(egaphasia,
neglect)

Mixture of higher cerebra
dysfunction and motor
loss

(eg:aphasia with right

hemiparesis)

Occlusion of a brancbf

the middle cerebral arter)
or anterior cerebral artery
(Embolism from heart or

major vessels)

Lacunar artery syndrome

Pure motor strokaffects
two limbs

Pure sensory stroke

Thrombotic occlusion of
small perforating arteries

(thrombosis in situ)
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Sensorymotor stroke
No higher cerebral
dysfunction or

hemianopia

Clinical syndrome

Common symptoms

Common causes

Posterior circulation

stroke

Homonymous hemianopi
Cerebellar syndrome

Cranial nerve syndromes

Occlusion in
vertebral,basilar or
posterior cerebral artery
territory(cardiac
embolism or thrombosis

in situ)
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BLOOD SUPPY OF BRAIN??

It is important to know the areas of the cerebral cortex and spinal cord supplied by
a particularartery and taunderstand the dysfunction that wouésbult if the artery

were occludedThe internal capsule that contains the mjasf theascending and
descending pathways to the cerebral cortex is commonly affected by arterial
hemorrhage or thrombosis.

Arteries of the Brain

The brain is supplied by theo vertebral arteries artd/o internal carotid arteries.

These arteries lie within the subarachnoid space, and their branches anastomose to

form the circle of Willis on the inferior surface of brain

Middle cerebral arteries

Anterior cerebral artery

Ophthalmic artery

Posterior
communicating
arteries

Internal carotid artery

. in cavernous sinus

Posterior cerebral
arteries

e g Internal carotid
#s - 4 artery in carotid

X ‘Nl canal of temporal
bone

Basilar artery

Foramen magnum

Left vertebral artery

Internal carotid

Right vertebral artery artery in neck

External carotid artery
Transverse process of

sixth cervical vertebra . .
Thyroid cartilage

Thyrocervical trunk

Vertebral artery
Costocervical trunk

Common carotid artery
Subclavian artery

Brachiocephalic artery
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Internal Carotid Artery

The internal carotid artery begins at the bifurcation of the common carotid artery
where it usually possesses a localized dilatation, calledatwid sinus. It enters

the subarachnoid space by piercing the arachnoid mater and then it turns
posteriorly to the region of the medial eafithe lateral cerebral sulcughere, it
divides into theanterior andmiddle cerebral arteries.

Branches of the Cerebral Portion

1. Theophthalmic artery arises as the internal carotid artery eges from the
cavernous sinudt supplies the eye and other orbital structures, and then supply the
frontal area of the scalpdntal and ethmoid sinuses athoksum of the nose.

2. The posterior communicating artery is a vessel that originates from the
internal carotidartery close to its terminal bifurcationand join the posterior
cerebral artery, thus forming partthecircle of Willis.

3. Thechoroidal artery, it originates from the internal carotid artery close to its
terminal bifurcation. It gives off numerousmall branches to surrounding
structures, including the crus cerebri, the lateral geniculate body, the optic tract,
and the internal capsule.

4. The anterior cerebral artery is the smaller terminal branabf the internal
carotid arterylt runs forward andnedially superior to the optic nerve and enters

the longitudinal fissure of the cerebruiirhere it is joined to the anterior cerebral
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artery of the opposite side by tranterior communicating artery. It curves
backward over the corpus callosum and it asrasseswith the posterior cerebral

artery. The cortical branches supply all the medial surface of the cerebral cortex

upto the parietooccipital sulcusThe anterior cerebral artery supplieshe Al eg
areaoof t he B greup efiteéntraa branches piarces the anterior
perforated substance and helps to supply parts of the lentiform and caudate nuclei

and the internal capsule.

Central sulcus

Superior frontal gyrus
Superior parietal lobule

Frontal pole

Parieto-occipital
sulcus

Middle cerebral artery

Temporal pole
Inferior temporal gyrus

Cuneus

Frontal pole

Inferior temporal gyrus

Posterior cerebral artery
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5. Themiddle cerebral artery, the largest branch of the internal carotid, runs
laterally in the lateral cerebral sulcu€ortical branches supply the entire lateral
surface of the hemispherexcept for the area supplied by the anterior cerebral
artery, the occipital pole, and the infdederal surface of the hemisphere, which
are supplied by the posterior ceretagkry.This artery thus supplies all the motor
area except the leg aréaentral branches enterthe anterior perforated substance
and supply the lentiform and caudate nuclei and the internal capsule

Vertebral Artery

The vertebral artery is a branch of the fipsirt of the subclavian artery, It enters

the skull through the foramen magnum and pierces the dura mater and arachnoid to
enterthe subarachnoid space. At the lower border of the pons, it joins the vessel of
the other side to form tHeasilar artery.

Branches of the Cranial Portion

1. Themeningeal branchesare small and supply the bone and also dura in the
posterior cranial fossa.

2. Theposterior spinal artery may take origin from the vertebral artery or the
posterior inferior cerebellar arteryihe braches are reinforced by radicular

arteries that enter the vertebral canal through the intervertebral foramina.
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3. The anterior spinal artery is formed from a contributory branch from each
vertebral artery near its terminatiohhe artery is reinforced byadicular arteries

that enter the vertebral canal through the intervertebral foramina.

4. The posterior inferior cerebellar artery, the largest branch of the vertebral
artery. It supplies the inferior surfacef the vermis, the central nuclei of the
cerebdum, and the undersurface of the cerebellar hemisphere; it also supplies the
medulla oblongata and the choroid plexus of the fourth ventricle.

5. Themedullary arteries are distributed to the medulla oblongata.
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