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Introduction

Introduction

Carotid endarterectomy (CEA) has been the Gold standard
procedure to minimize further stroke risk in both symptomatic and
asymptomatic patients with carotid artery atherosclerosis.
However, percutaneous catheterization techniques have led to the
development of approaches to carotid angioplasty and carotid
stenting (CAS).

Proponents of percutaneous techniques emphasize their less
invasive nature (since they can be performed with local anesthesia
and sedation) and their lesser likelihood of morbidity from
coexisting coronary disease. Unlike CEA, which is limited to the
cervical carotid artery, carotid angioplasty, with or without stent
placement, can be performed in patients with more cephalad or
even intracranial lesions. Another group that may benefit from a
percutaneous procedure are those with a "hostile" neck who are at
higher risk for complications following standard CEA,; included in
this group are patients who have undergone radiation therapy,
previous neck exploration, or tracheostomy.(1,2)

Despite their advantages, percutaneous procedures are not
without risk. Critics have argued that the potential for dislodging
plague during angioplasty or stent placement results in an
unacceptably high incidence of neurologic events. (3)

With time the use of protective devices in carotid artery
stenting (CAS),from the early description by Vitek et al(4) of
innominate artery angioplasty with occlusive balloon protection of
the common carotid artery (CCA), through pioneering work by
Theron et al(5) and Henry et al, distal and proximal(6) anti-embolic
protection technology has developed rapidly. The availability of
multiple embolic protection systems has been shown in many
single and multicenter registries to confer a remarkably low risk of
embolic complications after carotid stenting (7) and has minimized
the incidence of neurological events.The lack of data of instant
restenosis and its causes and pitfall gives the CEA the upper hand
in all studies concerning late restenosis. (8)

In Egypt, the abundance of both techniques and the presence of
studies for the feasibility of CAS, its efficacy versus medical
treatment (9) and the effects of different carotid stent cell designs
on the outcome of carotid artery stenting procedures (10) reflected
the status of local practice in Egypt with all its limitations and



differences and led to encouraging results concerning the safety
and efficacy of CAS.

Since such studies have not to our knowledge been conducted in
Egypt we decided to study the efficacy and safety of CAS
technique versus CEA in symptomatic and asymptomatic and high
risk patients. This will give us real live data about the treatment of
carotid artery stenosis in Egypt and the further improvements
needed to improve the techniques and indications of CAS.
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Aim of the work

1. To verify whether carotid artery stenting (CAS) is safe and

feasible.

2. To compare carotid artery stenting (CAS) versus carotid
endarterectomy (CEA) as regard incidence of stroke,
myocardial infarction and death at 30 days and 6 month

follow up.

3. To verify whether CAS is as suitable as CEA for all patient
categories including high risk patients and asymptomatic

patients.
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Chapter I:

Anatomy of the Aortic arch and
carotid system



THE AORTIC ARCH AND ITS BRANCHES

From its midline origin at the aortic aperture of the left ventricle, the
aortic arch adopts a posterior leftwards course to reach the left
lateral border of the thoracicspine where its junction with the
descending thoracic aorta is arbitrarily set.

Because of this oblique course, the aortic arch and its branches
are betterappreciated on a left anterior oblique projection.

Classification of the Aortic arch:

The aortic arch can be classified into three types based on the
distance of the origin of the great vessels from the top of the arch
(Fig.1). The widest diameter of the left common carotid is used as
a reference unit. If all the great vessels originate withinone
diameter length from the top of the arch, it is classified as a type |
arch. In a type Il arch, all the great vessels originate within two
diameter lengths from the top of the arch, and in a type Il arch the
great vessels originate beyond two diameter lengths from the top
of the arch. Type Il arches are harder to access during
percutaneous intervention than type | arches.

of CCA

Figure 1: Classification of the aortic arch based on the distance of the origin of the great vessels
from the top of the arch. (1)

Aging and the atherosclerotic process elongate and distend the
aortic arch andshift the ostia of the brachiocephalic arteries. The
aortic knob becomes more superior and posterior.(2)



Patterns of Aortic arch in humans:

The most common aortic arch branching pattern in humans
consists of 3 great vessels originating from the arch of the aorta
(Fig.2A). The first branch is the innominate artery, which branches
into the right subclavian artery and the right common carotid
artery. The second branch in the most common pattern is the left
common carotid artery, and the last branch is the left subclavian
artery.

The second most common variant of aortic arch branching occurs
when the left common carotid artery has a common origin with the
iInnominate artery. Rather than arising directly from the aortic arch
as a separate branch, the left common carotid artery origin is
moved to the right and merges with the origin of the innominate
artery. This variant is most often termed a “bovine aortic arch” 3
(Fig.2B).

A similar but less common variant occurs when the left common
carotid artery originates directly from the innominate artery rather
than as a common trunk (Fig.2C). Both variants of left common
carotid artery origin have been called in various textbooks and
medical articles a “bovine-type arch,” though this term is most
commonly ascribed to the common trunk variety.1,2,4 More than
20 different aortic arch configurations have been described, but
those specifically described previously are by far the most
commonly encountered.

Figure 2: A showing the usual pattern of human Aortic arch, B showing the bovine pattern & C showing another bovine
configuration(4)




