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ACA anterior cerebral artery
ACoC anterior communicating artery
AICA anterior inferior cerebellar artery
AIF arterial input function
ASL arterial spin labeling
CBF cerebral blood flow
CPP cerebral blood pressure
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CTA CT-angiography
CTP CT perfusion
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ICA internal carotid artery
1P ischemic penumbra
MRA magnetic resonance angiography
MCA middle cerebral artery
MDCT | multi-detector CT
MTT mean transit time
NCCT | noncontrast CT
OEF oxygen extraction fraction
PCA posterior cerebral artery
PET positron emission tomography
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PWI-MR

perfusion-weighted magnetic resonance

ROI region of interest
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SPECT | single photon emission CT

TAC time-attenuation curves
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XeCT
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INTRODUCTION

Stroke is the third frequent cause of death in the U.S after
cardiovascular diseases and cancers.However,prognosis may be improved if
thrombolytic therapy is administered to patients within the first three hours of
ischemic stroke.(Lee,et al.,2004).

One of the essential roles of stroke imaging is to reveal the severely
ischemic but potentially reversible tissue “penumbra™ that is the target of
thrombolytic therapy. For optimal qualitative assessment of penumbra, stroke
imaging should be able to accurately predict the extent of final infarct volume
and should depict the extent of irreversibly damaged tissues (Thomas et al,
2008).

Modern CT survey, consisting of three elements: noncontrast CT
(NCT), CT-angiography (CTA) and perfusion-CT (PCT). NCT is still the
primary imaging modality following acute stroke due to its wide availability.
CTA can define the occlusion site, illustrate arterial dissection, grade
collateral blood flow, and characterize atherosclerotic disease (Wintermark,
2005). CT perfusion is critical in determining the extent of irreversibly
infarcted brain tissue and potentially reversible penumbra. This is of great
importance for patient selection before thrombolytic therapy. CT perfusion
also can predict the clinical outcome of patients with acute stroke (Meuli,
2004).

MRI with perfusion images is particularly useful for acute ischemia
when CT perfusion is negative and clinical suspicion for stroke remains,MRI

is also the primary imaging tool when clinical questions includes a posterior



fossa or brainstem lesion ,MRI with perfusion images been found exteremly

helpful in guiding therapy when available (Kim JT , 2009).

Fusion imaging CT and MRI perfusion is a functional imaging
technique that provides important information about capillary-level
hemodynamic of the brain parenchyma in the evaluation of acute stroke,
Perfusion can be performed by monitoring the contrast agent through the
cerebral vasculature.Post processing of the perfusion data allows the
generation of color-coded maps of various perfusion parameters including
cerebral blood flow (CBF), cerebral blood volume (CBV), mean transit time
(MTT), and the time to peak (TTP). (Konstas et al, 2009).

Introduction of recent multi-detector CT as well as recent MRI
technologies have the ability to perform both CTA and multi-section PCT as
well as Perfusion MRI simultaneously providing rapid imaging of the entire
neurovascular axis in patients with acute stroke providing a very useful tool
for rapid and adequate diagnosis of almost all infarctions (Maruya et al,
2005).

The incorporation of clinical findings and neuroimaging are essential to
determine the treatment technique, which includes local or systemic
thrombolytic therapy to dissolve the clot and devices to remove or bust the
clot (Gonzalez et al, 2007).



Aim of work

The aim of this study is to highlight and compare the role of Perfusion
CT and Perfusion MRI as reliable tools for the identification of reversibly
damaged brain tissue, proper selection of patient before thrombolytic therapy

and for the prediction of clinical outcome of patients with acute stroke.
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Vascular anatomy of the brain

The arterial supply of the CNS is derived from the
internal carotid and vertebral arteries.All arteries
entering the surface of the brain are end arteries,that is
they have no precapillary anastomoses with other

arteries and obstruction of them causes infarct of the
supplied territorym(Snell ,2001).

1. INTERNAL CAROTID ARTERY

The internal carotid arteries and their major
branches essentially supply blood to the forebrain,with
exception of the occipital lobe.The internal carotid artery
arises from the bifurcation of the common carotid artery

and enters the carotid canal of the temporal bone
(Snell ,2001).

Once the carotid artey enters the carotid canal it has
a very tortous course_six bends in all before its terminal
division.The reason For this tortuosity is unknown but it
may have arole in reducing the pulsating force of the
blood supply to the brain.(Ryan et al, 2004).

The artery runs anteriorly across the cartilaginous
plate,and then the cavernous part of the artery runs
along the carotid groove on the lateral side of the body

of the sphenoid,traversing the cavernous sinus.Inferior



