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Introduction

Initial diagnosis of peripheral arterial disease (PAD)
typically relies on patient history and physical examination of the
patient. If PAD is suspected, a number of tests needed to be
performed to detect the presence of atherosclerosis, as well as to
localize areas of stenosis and to estimate the degree of the
stenosis (Clement, 2008).

Atherosclerosis is the leading cause of peripheral arterial
disease and the presence of PAD is a marker of a generalized
atherosclerotic burden, about half of PAD patients are
asymptomatic and most patients die of atherothrombotic
complications, such as myocardial infarction or stroke, rather
than from complications of PAD (Schroder et al., 2006).

Diabetes mellitus (D.M.) is one of the major risk factors of
PAD and affects the arterial tree in a centrifugal pattern. About
5% of end stage renal disease (ESRD) patients develop critical
limb ischemia as atherosclerosis and D.M. are common risk

factors of renal disease (Albers et al., 2007).

Selecting the appropriate treatment option for symptomatic

patients relies heavily upon accurate visualization of the
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peripheral vascular anatomy. Until recently, non-invasive
imaging options include arterial duplex ultrasound and magnetic
resonance imaging. Although widely available, arterial duplex
ultrasound can be very operator dependent and significant
limitations occur with obese patients and in heavily calcified
arterial segments. Magnetic resonance angiography has a high
diagnostic accuracy, but is costly and not widely available
(Shareghi et al., 2010).

While conventional digital subtraction angiography (DSA)
Is considered as the gold standard for imaging of peripheral
vessels, its invasive nature and inherent risks of vascular
complications limits use. Therefore, there remains a significant
need for an accurate non-invasive imaging method in patients
with PVD (Shareghi et al., 2010).

Computed tomography angiography is increasingly
attractive due to rapid technical developments. Shorter
acquisition times, thinner slices, higher spatial resolution, and
improvement of multidetector computed tomographic (CT)
scanners enable scanning of the whole vascular tree in a limited

period with a decreasing (but still substantial) amount of contrast



medium. Recent studies on CTA report sensitivity and specificity
rates of around 98% for detecting PAD (Met et al., 2010).

The advantages of MDCT angiography over MR
angiography are the short imaging time and lower cost. MR
angiography is contraindicated in patients with claustrophobia or
metal implants. Other limitations of MR angiography include
slow flow that mimics stenosis and limitations in spatial
resolution. Disadvantages of MDCT angiography include the use
of radiation and the presence of severe calcifications that may
cause overestimation of stenosis especially in patients with
diabetes (Ouwendijk et al., 2005).

Computed tomography is increasingly being used as a
surrogate for invasive angiography, given the lower costs and

less invasive nature (Shareghi et al., 2010).

Multidetector CT angiography is an accurate diagnostic test
in the assessment of arterial disease (50% stenosis) of the entire

lower extremity (Majanka et al., 2007).



Aim of The Work

The objective of this thesis is to evaluate the
diagnostic accuracy of multidetector CT angiography in
the assessment of lower extremity arterial diseases by
comparing the results with the standard of reference,

conventional angiography.



Anatomy of the Arterial Supply of the

Lower Limb

Acrterial supply of the lower extremities is originating from

the abdominal aorta which bifurcates to give the iliac arteries.
The abdominal aorta:

The abdominal aorta begins at the aortic hiatus of the
diaphragm, in front of the lower border of the body of the last
thoracic vertebra, and, descending in front of the vertebral
column, ends on the body of the fourth lumbar vertebra,
commonly a little to the left of the middle line, by dividing into

the two common iliac arteries (Ellis and mahadevan, 2010).

The proximal abdominal aorta is seen posterior to the
diaphragmatic crura. The oesophagus is located anterior to it at
this level. Other structures in the retro-crural region include the
azygos and hemiazygos veins, sympathetic chain and lymph
nodes on either sides of the aorta, and the thoracic duct to the
right of the aorta. These stuctures, unless enlarged, are not
visualized on CT (Fig. 1.1) (Hagaa, 2003).



