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Figure 1.1

Embryonic aortic arches. Rathke diagram shows the six pairs of
embryonic aortic arches and the seventh intersegmental arteries.
The ventral and dorsal aortas are connected by the six arches
(dotted circles), which experience several changes until final
configuration by 8 weeks of fetal life. Dotted lines represent
segments that normally involute. The text boxes on the right and
left explain the normal and abnormal embryonic development of
the aortic arches. Solid circles represent the aortic arches that
persist in each case. AA = aortic arch, L = left, R = right (Kimura
et al., 2010).

Figure 1.2

Normal thoracic aorta sagittal oblique reconstructed CT image of
thoracic aorta showing the three main aortic branches, 1)
brachiocephalic artery, 2) left common carotid artery 3) left
subclvian arter (Demerdash case, 2015).

Figure 1.3

3D-VRT showing the major aortic arch branches (Majumdar et
al., 2013).

Figure 1.4

(Top) CTA showing both common carotid arteries, 1) common
carotid artery, 2) internal carotid artery, 3) external carotid artery.

(Buttom) Lateral graphic depicts the common carotid artery
(CCA) and its 2 terminal branches, the external (ECA) and
internal (ICA) carotid arteries (Majumdar et al., 2013).

Figure 1.5

(Top) DSA of Bouthillier classification, (Buttom) diagrammatic
illustration of ICA segments (Shapiro et al., 2014).

Figure 1.6

(Top) Maximum-intensity projection CECT in the sagittal plane
shows the normal contour and configuration of the ECA. Note
some of its major branches, including the superior thyroid artery,
lingual artery, and facial artery, in its proximal portion, (Buttom)
diagram showing ECA branches (Thwin et al., 2010).
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Figure 2.01

Diagram of coarctation of aorta (O'Brien and Marshall, 2015).
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Figure 2.02

Diagram of double aortic arch (Kimura et al., 2010).

15

Figure 2.03

Ilustration of right aortic arch with aberrant left subclavian artery.
The left subclavian artery (white arrow) is the last major vessel to
originate from the aortic arch, arising from an aortic diverticulum
(*). An intact ligamentum arteriosum completes the vascular ring
(black arrow) (Dillman et al., 2011).

16

Figure 2.04

Diagram of the fifth aortic arch. A- The first and second aortic
arches disappear with the first incorporated into the mandibular
artery and the second into the hyoid artery. The third arch persists
as a component of the internal carotid artery. The fourth arch
persists on the right as a subclavian artery and on the left as a
component of the aortic arch. Normally, the fifth arch disappears.
The sixth arch becomes part of the respective pulmonary arteries.
B- Systemic-to-systemic connection; the fifth aortic arch connects
the ascending and descending aorta. C- Systemicto- pulmonary
connection; the fifth aortic arch connects the ascending aorta to a
persistent embryonic sixth arch (Dillman et al., 2011).
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Figure 2.05

(Left) Graphic shows the atrioventricular concordance and
ventriculoarterial discordance of D-transposition. The aorta is
anterior and connected via the infundibulum to the right ventricle.
The pulmonary trunk is posterior and directly connected to the left
ventricle. (Right) Anteroposterior chest radiograph demonstrates
the “egg on a string” appearance of the cardiomediastinal
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silhouette in D-transposition. The superior mediastinum is narrow
, and the heart is globular in shape (Brett, 2011).

Figure 2.06

Graphic of levo transposition of great arteries (L-TGA) shows a
left-sided aorta that is connected to a left-sided morphological
right ventricle. The right-sided pulmonary artery is connected to
right-sided left ventricle. There is a high ventricular septal defect
(VSD) (Jonathan, 2011).
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Figure 2.07

(Left) Graphic demonstrates a type 1 truncus giving rise to the
aorta and main pulmonary artery. Note the common truncal valve
and overriding a high ventricular septal defect. A right aortic arch
is present. (Right) Anteroposterior chest radiograph of a patient
status post repair of truncus arteriosus shows cardiomegaly and a
dual-chamber pacemaker. Cardiac arrhythmias, including heart
block, may complicate truncus arteriosus and necessitate
pacemaker placement (Brett, 2011).
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Figure 2.08

Classification of truncus arteriosus according to Collett and
Edwards (32). The Collett and Edwards classification is the most
commonly used. In type I, the pulmonary artery trunk arises from
the proximal portion of the truncus arteriosus. In types Il and Ill,
there is no pulmonary artery trunk and the pulmonary branches
arise from the posterior and lateral midsegments of the truncus,
respectively. Finally, in type IV, the pulmonary circulation is
dependent on major aortopulmonary collateral arteries (Kimura et
al., 2010).
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Figure 2.09

Aortic hypoplasia and coarctation. Left diagram shows isthmic
aortic hypoplasia. The diameter of the isthmus (small arrow) is
less than 40% of that of the reference segment (ie, the ascending
aorta) (large arrow). Nevertheless, hypoplasia may be seen in any
segment of the arch, and even diffuse involvement can be
identified. Aortic hypoplasia is frequently associated with aortic
coarctation. Right diagram shows aortic coarctation (arrowhead),
which is focal narrowing of the thoracic descending aorta in a
juxtaductal location. Aortic coarctation is commonly associated
with dilatation of the left subclavian artery (arrows) (Kimura et
al., 2010).
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Figure 2.1

Celoria and Patton classification of IAA (22). Type A is defined
as an interruption distal to the left subclavian artery (LSA). In type
B, the absent segment is between the left common carotid artery
(LCC) and left subclavian artery. Type C is defined as an
interruption distal to the innominate artery (IA). Note that the
descending thoracic aorta reconstitutes from the pulmonary artery
(PA) through a ductus arteriosus. AA = ascending aorta (Kimura
et al., 2010).
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Figure 2.11

Mori classification of aortopulmonary window. Type | or
proximal communication occurs near the semilunar valves. Type
Il or distal communication involves the pulmonary bifurcation at
the level of the right pulmonary artery. In type Ill, there is a wide
communication between the aorta and pulmonary artery owing to
total absence of the aortopulmonary septum (Kimura et al., 2010).
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Figure 2.12

Diagram of supravalvular aoric stenosis with post stenotic
dilatatioon (Aboulhosn et al., 2006).
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Figure 2.13

Diagrams of double aortic arch (left) and right aortic arch (right).
The origins of the supraaortic branches may vary from those
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shown (Kimura et al., 2010).

Figure 2.14

(Left) Graphic shows dilated left ventricle and enlargement of the
ascending aorta due to volume overload of the left heart from
aortic to pulmonary arterial left-to-right shunt through a PDA.
(Right) Oblique coronal MIP MRA shows a large abnormal
connection between the pulmonary artery and the distal aortic arch
, indicating PDA . Note the higher signal intensity (Gd) blood
passing from the aorta into the pulmonary circulation (Abbara,
2011).
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Figure 2.15

The second most common pattern of human aortic arch branching
has a common origin for the innominate and left common carotid
arteries. This pattern has erroneously been referred to as a “bovine
arch.” (Layton et al., 2006).
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Figure 2.16

In this variant of aortic arch branching, the left common carotid
artery originates separately from the innominate artery. This
pattern has also been erroneously referred to as a “bovine arch.”
(Layton et al., 2006).
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Figure 2.17

Diagram showing persistant carotid vertebra basilar anastomosis
(Son et al., 2013).
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Figure 2.18

diagram showing both types of Proatlantal Intersegmental Artery
(Dimmick et al., 2009).
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Figure 3.01

showing CTA technique (Dillman et al., 2011).
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Figure 3.02

(Left) PA radiograph of the chest demonstrates the classic “figure
3” morphology in a patient with aortic coarctation. Note the arca
of stenosis, dilated subclavian artery, and poststenotic dilatation.
(Right) PA chest radiograph shows an inferior rib notching , the
so-called Roesler sign, a classic radiographic sign of aortic
coarctation produced by dilation of collateral vasculature
(Martinez et al., 2011).
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Figure 3.03

(Left) Volume-rendered 3D CTA of a patient with aortic
coarctation allows for morphologic assessment of the coarctation
and provides an overall appreciation of the extent of
collateralization. 3D reformations are most helpful for
clinicians/surgeons to get a gestalt of the 3D configuration of the
pathology. (Right) DSA of a patient undergoing angiography for
subarachnoid hemorrhage shows the catheter tip proximal to an
incidentally detected tight aortic coarctation (Martinez et al.,
2011).
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Figure 3.04

(Left) diagram of aortic coartctation. (Right) Oblique CTA 3D
reformation in the same patient shows the coarctation . Note the
intercostal arteries, which appear dilated due to collateralization
(Santiago Martinez, 2011).
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Figure 3.05

(Left) Axial CTA images at the prestenotic level (left) and the
coarctation site (right) show characteristic focal narrowing due to
the coarctation and dilated internal mammary and intercostal
arteries that serve as collateral pathways. (Right) Oblique CTA
MIP reformation in the same patient better delineates the
coarctation, poststenotic dilatation of the descending thoracic
aorta, tortuous and dilated internal mammary artery, and
intercostal collateral arteries (Santiago Martinez, 2011).
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Figure 3.06

Juxtaductal aortic coarctation in a 28-year-old man. (a) Volume-
rendered image from CT angiography shows a focal narrowing at
the aortic arch (arrow), a prominent left internal mammary artery
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(arrowheads), and prominent intercostal arteries. (b) Volume-
rendered image shows the collateral circulation, with prominent
internal mammary arteries (arrowheads) and descending scapular
arteries (arrows). These vessels reconstitute the aorta distally
through the inferior epigastric and intercostal arteries, respectively
(Kimura et al., 2010).

Figure 3.07

(Left) Sagittal SSFP MR images in a patient with aortic
coarctation show a well-defined long-segment area of stenosis in
the the proximal descending aorta . (Right) Oblique aortic MRA
MIP reformation in the same patient shows marked stenosis with
extensive regional collaterals resulting from a hemodynamically
significant obstruction. MRA is useful for determining the
minimal aortic cross-sectional area (as is CT) (Martinez et al.,
2011).
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Figure 3.08

(Left) PA chest radiograph in a presurgical asymptomatic woman
shows a right aortic arch larger than the left, with narrowing of the
distal trachea affecting the right margin more severely. Typically,
the right arch tends to be larger. The left arch is often smaller,
hypoplastic, or atretic. (Right) Lateral chest radiograph in the
same patient shows an indentation of the posterior margin of the
distal trachea due to the larger right aortic arch (Browne et al.,
2009).
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Figure 3.09

(Left) Esophagram in a neonate with stridor shows right and
smaller left indentations of the esophagus on the frontal view due
to the DAA. There is posterior indentation in the lateral view
related to the RAA. (Right) Frontal 3D reformation from chest CT
in an asymptomatic patient with DAA shows higher and larger
right vs. left tracheal indentations on the AP reformation. Note
posterior indentation related to the right aortic arch in the lateral
reformation (Kellenberger et al., 2010).

57

Figure 3.10

(Left) Axial chest CTA shows the descending aorta coursing to
the left of the midline, the most common variation of DAA.
(Right) Axial MIP reformation from chest CTA in the same
patient better allows the comparison of diameters of the right and
left aortic arches and demonstrates the complete vascular ring
encasing the trachea and esophagus (Kellenberger et al., 2010).
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Figure 3.11

(Left) Frontal view 3D volume-rendered reformation of a CTA
demonstrates the 4-artery sign with 2 ventral carotid arteries in
front of 2 dorsal subclavian arteries . Note the ascending aorta and
left-sided descending aorta. (Middle) Superior view 3D
reformation from chest CTA in the same patient shows a double
aortic arch. The right aortic arch and left aortic arch form a
complete vascular ring through which the trachea and the
esophagus (not seen) course (Right) diagram showing 4-artery
sign with bilateral indentations on the trachea (Kellenberger et al.,
2010).
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Figure 3.12

(Left) PA chest radiograph in a patient with RAA and ALSA
without DK shows RAA that appears as a right paratracheal
nodular opacity with right tracheal indentation. (Right) Lateral
chest radiograph in the same patient shows normal configuration
of the trachea. ALSA with DK can be differentiated from ALSA
without DK based on the presence of indentation of the posterior
margin of the trachea in the former, however differentiation this
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is not always possible (Martinez et al., 2011).

Figure 3.13

(Left) Axial chest CTA in an asymptomatic patient with RAA,
ALSA, and descending thoracic aorta on the right reveals an
incidentally noted persistent left superior vena cava draining into
the coronary sinus. (Right) Coronal reformation CTA in the same
patient shows ALSA arising as the last aortic branch. There is no
DK. The lack of DK usually indicates absence of a ductus
ligament; therefore, this does not constitutes a vascular ring
(Kanne et al., 2010).
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Figure 3.14

(Left) Axial chest CTA in a patient with RAA with mirror-image
branching and aortic diverticulum with stridor shows a right-sided
descending thoracic aorta . (Right) Posterior 3D view from CTA
in the same patient is shown. Despite the presence of a blind aortic
diverticulum , this case represents a RAA, not double aortic arch
with atretic LAA, given the lack of inferior tethering of the left
subclavian artery (Kanne et al., 2010).

61

Figure 3.15

(Left) Axial chest CTA images in a patient with RAA with
isolation of the left subclavian artery show a relatively normal in
diameter left subclavian artery that more caudally appears
punctate. (Right) Coronal MIP reformation from chest CTA in the
same patient shows a right aortic arch and an obliterated proximal
subclavian artery with distal reconstitution via retrograde flow
from the ipsilateral vertebral artery (Kanne et al., 2010).

61

Figure 3.16

(Left) Axial SSFP MR images of the chest in a patient with RAA
with mirror-image branching and tetralogy of Fallot demonstrate
the right descending thoracic aorta and the left brachiocephalic
artery , arising as the 1st branch of the aortic arch. (Right) Coronal
3D view from thoracic MRA in the same patient shows the RAA.
3D reformation provides an anatomic overview that may aid in
communicating findings to surgeons and other clinicians (Kanne
et al., 2010).
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Figure 3.17

(Left) Aortic arch “candy cane” view of CTA shows separation of
the aortic arch into 2 distinct vessels (*). The superior is the
normal 4th aortic arch giving rise to the arch vessels. The inferior
is the persistent 5th aortic arch. (Right) Coronal CTA in the same
patient shows the short axis of aortic arches with a double barrel
appearance (*). The 4th and persistent 5th arch have a “figure of
8” configuration in short axis, which allows differentiation from
dissection (Kirsch et al., 2007).
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Figure 3.18

(Left) diagram showing persistence left fifth arch. (Right) Oblique
3D volume-rendered reconstruction shows the relationship of the
4th arch with the arch vessels. Note the abnormal persistent 5th
arch arising from aorta at level of brachiocephalic trunk and
reentering into descending thoracic aorta at its isthmus (Kirsch et
al., 2007).
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Figure 3.19

PA chest radiograph demonstrates a narrowing of the superior
mediastinum in a patient with D-transposition (Brett et al., 2011).
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Figure 3.20

(Left) Diagram showing Atrioventricular concordance and
ventriculoarterial discordance, Aorta and pulmonary trunk lie
parallel. (Right) Three-chamber view from a cardiac-gated CTA
shows the atrioventricular concordance and ventriculoarterial
discordance characteristic of D-transposition. The morphologic
right atrium connects to the morphologic right ventricle , but the
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aorta arises from the right ventricular outflow tract (Lapierre et
al., 2010).

Figure 3.21

(Left) Diagram of levo transposition of great arteries (L-TGA)
shows a left-sided aorta that is connected to a left-sided
morphological right ventricle. The right-sided pulmonary artery is
connected to right-sided left ventricle. There is a high ventricular
septal defect (VSD) Right) Axial CTA image shows abnormal
location of the ascending aorta , anterior and to the left of the
pulmonary artery , consistent with L-TGA (Jonathan Hero,2011).
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Figure 3.22

(Right) Axial obligue MRA shows the left ventricle pumping
blood into the pulmonary arterial system . The right ventricle is
recognized by its partially visualized moderator band (Jonathan
Hero, 2011).
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Figure 3.23

(Left) Graphic demonstrates a type 1 truncus giving rise to the
aorta and main pulmonary artery. Note the common truncal valve
and overriding a high ventricular septal defect. A right aortic arch
is present. (Right) Anteroposterior chest radiograph of a patient
status post repair of truncus arteriosus shows cardiomegaly and a
dual-chamber pacemaker. Cardiac arrhythmias, including heart
block, may complicate truncus arteriosus and necessitate
pacemaker placement (Brett Carter, 2011).
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Figure 3.24

Diagram of types of truncus arteriosus according to Collett and
Edwards classification (Kimura et al., 2010).
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Figure 3.25

Type IV truncus arteriosus in a 27-year old woman. (a) sagittal
volume rendered image with partial cutoff of the trunk shows a
major aortopulmonary collateral artery (arrow) arising from the
left subclavian artery. (b) Anterior volume rendered image shows
multiple major aortopulmonary collateral arteries arising from the
descending aorta (arrowheads) and aortic arch (arrows). These
collateral vessels perfuse both lungs. (according to the new
classification, this type of truncus arteriosus is now considered a
variant of pulmonary atresia). (c) coronal volume-rendered image,
with type | truncus arteriosus, showing the truncus arteriosus (TA)
arising from the heart. Truncal bifurcation into aorta (Ao) and
main pulmonary artery (PA) (Buttom right) diagram of truncus
arteriosus (Kimura et al., 2010).
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Figure 3.26

(Left) Axial GRE MR image shows a common arterial trunk
arising from both ventricles . (Right) Axial GRE MR image of the
same patient demonstrates dilation of the truncus secondary to
truncal valve dysfunction (regurgitation), which may necessitate
valvuloplasty or placement of a prosthesis. Truncus arteriosus
represents a lack of separation of the primitive bulbus cordis into
the aorta and the main pulmonary artery (Brett Carter, 2011).
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Figure 3.27

(4) Aortic hypoplasia and coarctation. Left diagram shows isthmic
aortic hypoplasia. The diameter of the isthmus (small arrow) is
less than 40% of that of the reference segment (ie, the ascending
aorta) (large arrow). Nevertheless, hypoplasia may be seen in any
segment of the arch, and even diffuse involvement can be
identified. Aortic hypoplasia is frequently associated with aortic
coarctation. Right diagram shows aortic coarctation (arrowhead),
which is focal narrowing of the thoracic descending aorta in a
juxtaductal location. Aortic coarctation is commonly associated
with dilatation of the left subclavian artery (arrows). (5) Aortic
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isthmic hypoplasia and coarctation in a 21-month-old boy.
Maximum intensity projection reformatted CT image (“candy
cane” view) shows abnormal tapering of the aortic arch
(arrowhead) and an area of coarctation (large arrow). The
diameter of the isthmus is less than 40% of that of the ascending
aorta. The proximal intercostal arteries are prominent (small
arrows) (Kimura et al., 2010).

Figure 3.28

Coronal (a) and sagittal (b) whole-volume maximum intensity
projections of the entire torso in congenital aortic hypoplasia. The
ascending aorta is normal (b). The descending aorta shows
tapering of the lumen from just proximal to the diaphragmatic
hiatus (arrowheads) and is occluded from just above the level of
the native renal arteries (T12; a black arrow; b oblique white
arrow). Extensive arterial collaterals in the anterior chest and
abdominal wall can be seen arising from the internal thoracic
arteries (short white arrows) (Matsui et al., 2007).
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Figure 3.29

Type B 1AA in a 30-year-old woman. (a) VVolume-rendered image
shows aortic interruption with an aberrant right subclavian artery
(RSA) and significant dilatation of the pulmonary artery (PA).
The ascending aorta (large arrow) continues as the right (large
arrowhead) and left (small arrow) common carotid arteries; a PDA
(small arrowhead) gives origin to the descending aorta. LSA = left
subclavian artery (Kimura et al., 2010).
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Figure 3.30

A 1l-week-old male neonate with type B interrupted aortic arch
(IAA) and ventricular septal defect. Sagittal black blood MR
image shows vascular arch that is almost completely visualized in
single sagittal plane. This structure is formed from main
pulmonary artery (MPA) and patent ductus arteriosus (PDA) and
appears flattened compared with normal aortic arch, confirming
presence of IAA. Patent ductus arteriosus provides blood flow to
descending thoracic aorta (DA). Left pulmonary artery (LPA) is
also seen (Dillman et al., 2008).
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Figure 3.31

A 1-week-old female neonate with type A interrupted aortic arch,
ventricular septal defect, and patent ductus arteriosus. Maximum-
intensity-projection image also shows site of aortic arch
interruption (INT) (Dillman et al., 2008).
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Figure 3.32

Top diagram show types of aortopulmonary window. Buttom
image show Type Il aortopulmonary window in a 44-year-old
man who underwent CT angiography because of pulmonary artery
hypertension. (a, b) Axial (a) and volume-rendered (b) CT images
show a communication (*) between the aorta (Ao) and pulmonary
artery (PA) just above the valvular plane (Kimura et al., 2010).
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Figure 3.33

Coronal T1-weighted image (TR=508, TE=12 ms) at aortic valve
showing aortopulmonary communication just above normal aortic
valve (Wong et al., 2012).
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Figure 3.34

SVAS in a 19-year-old woman. At physical examination, subtle
radial pulses were noted. Coronal multiplanar reformatted image
(a) and volume-rendered image (b) show an area of stenosis
(arrow) of the ascending aorta. The stenosis starts at the
sinotubular junction and extends along the entire ascending aorta
and proximal arch. Note the concentric hypertrophy of the left
ventriculal myocardial wall (Kimura et al., 2010).
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Figure 3.35

Gradient echo cardiac MR image as viewed from the frontal
projection demonstrating flow acceleration at a site of supravalvar
aortic stenosis (white arrow) in a patient with Williams syndrome.
The black arrow identifies the level of the unrestricted aortic valve
(Aboulhosn et al., 2006).
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Figure 3.36

A supraclavicular right cervical aortic arch and tufts of
rimcalcified aneurysms involving the transverse arch are depicted
as right mediastinal and supraclavicular masses in this CT scout
view of the thorax (Tanju et al., 2007).
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Figure 3.37

Contrast enhanced CT angiography showing cervical aortic arch
and its branches. The first branch originating from the arch is the
left common carotid artery (LCC), branching into left internal
carotid (ICA) and external carotid arteries. The second branch is
right common carotid artery (RCC). Next branch is the right
subclavian artery. The last branch is left subclavian artery, arising
from a localized dilatation of aorta called Kommerell diverticulum
(KM). Right vertebral artery (VA) is arising directly from aorta
(Rao et al., 2013).
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Figure 3.38

A and B, Volume rendering of magnetic resonance angiography in
anteroposterior view (A) and left lateral oblique view (B). Doppler
ultrasound of the carotid arteries (C) and power Doppler
ultrasound of the vertebral artery (D)are also shown. The cervical
arch reaches the superior thoracic aperture on the right side. The
first vessel originating from the aortic arch is the left common
carotid artery (CC). The second is the right CC, which after only
1.5 cm branches into the external carotid (EC) and internal carotid
(IC) arteries (C). There is a rudimentary brachiocephalic trunk that
gives rise to the right subclavian artery (SA) and a large-caliber
right vertebral artery (VA) (D). The left SA originates from a
Kommerell diverticulum (K) (Poellinger et al., 2008).
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Figure 3.39

39 (Left) Coronal MRA shows a small PDA between the proximal
left pulmonary artery and the proximal descending thoracic aorta.
(Right) Frontal radiograph in an acyanotic infant shows increased
pulmonary vascularity and mild pulmonary edema. A continuous
murmur on auscultation was present, and a PDA was subsequently
diagnosed (Abbara, 2011).
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Figure 3.40

(Left) Lateral catheter angiography with injection of the distal
aortic arch demonstrates a large PDA with a smaller distal
opening into the pulmonary artery. Note the contrast filling the
main pulmonary artery . (Right) Lateral catheter angiography in
the same patient after endovascular treatment shows endovascular
coils within the PDA with significant reduction of flow into the
main pulmonary artery (Abbara, 2011).
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Figure 3.41

(Left) Graphic shows dilated left ventricle and enlargement of the
ascending aorta due to volume overload of the left heart from
aortic to pulmonary arterial left-to-right shunt through a PDA
(Goitein et al., 2005).
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Figure 3.42

(Left) Oblique coronal CTA shows a predominantly left-to-right
shunt with less opacified blood passing from the distal aortic arch
into the pulmonary artery, but also some reverse flow. Note the
wall calcification of the PDA. (Right) Axial CTA in the same
patient shows marked right ventricular hypertrophy and right atrial
enlargement due to pulmonary hypertension and tricuspid
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regurgitation from the longstanding left-to-right shunt (Goitein et
al., 2005).

Figure 3.43

(Left) Obliqgue MIP image from MRA shows a small PDA
connecting the distal aortic arch and proximal left main
pulmonary artery. There is a discrete hemodynamically significant
postductal aortic coarctation . (Right) Volume-rendered MRA
from the same patient demonstrates the small PDA and the focal
postductal aortic coarctation (Abbara, 2011).
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Figure 3.44

DSA showing a bovine aortic arch (Layton et al., 2006).
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Figure 3.45

CTA oblique coronal showing bovine aortic arch (Layton et al.,
2006).
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Figure 3.46

MRA showing a bovine aortic arch (Layton et al., 2006).
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Figure 3.47

(Left) Axial graphic of the left temporal bone illustrates a classic
ADbICA rising along the posterior cochlear promontory and
crossing along the medial middle ear wall to rejoin the horizontal
petrous ICA . At the point of reconnection, stenosis is often
present. (Right) Axial CTA image through the middle ear shows
the looping aberrant internal carotid on the low cochlear
promontory. Note the caliber change as the AbICA rejoins the
normal horizontal segment of the ICA (Sauvaget et al., 2006).
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Figure 3.48

Axial non-enhanced CT images at the level of the condylar
process of the mandible (a, b) and at the level of the
hypotympanon (c, d). A reduced-caliber vertical segment of the
petrous portion of the right ICA is noted (a) in comparison to the
normal sized left ICA (b). (c) The right ICA also has a more
lateral course, bulging out in the hypotympanon giving rise to a
soft tissue mass lesion against the promontory (arrow) before
reaching the horizontal segment of the petrous ICA (asterisk). (d)
No such artery is found connecting to the left horizontal segment
of the petrous ICA (asterisk) (Endo et al., 2006).
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Figure 3.49

Unenhanced 3D TOF MRA of the intra-cranial arteries nicely
shows the smaller C1 segment of the right ICA running more
laterally in comparison to the normal-sized left ICA, which
follows a more medial course. Note also the coincident finding of
an absence of the A1 segment of the right anterior cerebral artery.
(Nicolay et al., 2014).
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Figure 3.50

CT through the skull base reveals absence of the left carotid canal
and basilar artery aneurysm(Pasaogluet al.,2011).
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Figure 3.51

MRA Absence of left internal carotid artery (Amer et al., 2015).
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Figure 3.52

(Left) Axial CTA in a 62-year-old woman who suffered a stab
wound to the right neck with apharyngeal laceration demonstrates
gas present in the RPS and carotid space . A tortuous right internal
carotid artery with medial position in retropharyngeal region is
incidentally seen. (Right) Axial CTA in the same patient
demonstrates gas in retropharyngeal space and carotid space
related to stab wound injury. Note incidental medial course of
right internal carotid artery (Marcucci et al., 2009).
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Figure 3.53

(Left) Coronal CTA in the same patient demonstrates the far
medial course of the right internal carotid artery as it arches into
the retropharyngeal space. (Right) Coronal volume rendered
image from CTA study in the same patient nicely demonstrates
the medial course of the right internal carotid artery . Notice the
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carotid bifurcation has an unusual appearance with the external
carotid artery projecting laterally (Marcucci et al., 2009).

Figure 3.54

CTA (Axial View): Intracranial intrasellar kissing carotid arteries
(Pereira et al.,2007).
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Figure 3.55

T2W!1 axial cut showing kissing carotids (Intra sellar) (Pereira et
al., 2007).
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Figure 3.56

MRA coronal showing kissing carotids (Intra sellar) (Pereira et
al., 2007).
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Figure 3.57

Axial T-bone CT image (a) of the right ear of a normal control
shows the normal location of the petrous ICA genu with respect to
the bony cochlear labyrinth. The posterolateral bony margin of the
normal petrous ICA genu (black arrow) is anteromedial to the
vertical aspect of the bony cochlear labyrinth (white arrow) in the
axial plane. Axial T-bone CT image (b) of a 72-year-old female
who presented with a vascular retrotympanic mass. There is an
anomalous lateral position of the ICA genu (white arrow) which is
located lateral to the vertical aspect of the bony cochlear labyrinth
(black arrow), characteristic of a lateralized petrous ICA
(Glastonbury et al., 2012).
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Figure 3.58

A) Axial temporal bone CT performed demonstrating an
elongated appearance of the horizontal petrous ICA, with the
lateral aspect of the intratemporal genu (white arrow) at the lateral
margin of the basal turn of the cochlea (black arrow). The middle
ear is opacified with blood. Fontal angiographic view B) with
injection of the right internal carotid artery demonstrates a lateral
position of the temporal genu of the ICA and focal lateral
outpouching of an ICA pseudoaneurysm (arrow) (Glastonbury et
al., 2012).
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Figure 3.59

(Left) CT angiogram shows a lateral Saltzman type 2 persistent
trigeminal artery (arrows). Note the typical hypoplastic
appearance of the basilar artery (arrowhead) proximal to its
anastomosis with the trigeminal artery. (Right) diagram of
persistant trigeminal artery (Dimmick et al., 2009).
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Figure 3.60

CT angiography (Left) axial and (Right) 3D reconstruction
showing persistant trigiminal artery (Dijo et al., 2015).
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Figure 3.61

Persistent hypoglossal artery. (Left) Axial image from CT
angiography shows an artery that courses through the hypoglossal
canal (arrows). (Right) CT angiogram depicts a hypoglossal artery
(arrowhead) that arises from the proximal internal carotid artery
(arrow) at the C2 vertebral level and anastomoses with the basilar
artery (Dimmick et al., 2009).
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List of Abbreviations

AA Aortic arch
CCA Common carotid artery
ICA Internal carotid artery
ECA External carotid artery
CECT Contrast enhanced CT
RAA Right aortic arch
ALSA Aberrant left subclavian artery
DK Diverticulum of Kommerell
PA Pulmonary artery
RV Right ventricle
LV Left ventricle
TGA Transposition of great arteries
L-TGA Levo-Transposition of great arteries
D-TGA Dextro-Transposition of great arteries
VSD Ventricular septal defect
IAA Interrupted aortic arch
PDA Patent ductus arteriosus
SVAS Supravalvular aortic stenosis
DA Descending aorta
RSA Right subclavian artery
LSA Left subclavian artery
DAA Double aortic arch
MPA Main pulmonary artery
AbICA Aberrant internal carotid artery
PFO Patent foramen ovale
ATCM Automatic tube current modulation
ASIR Adaptive statistical iterative reconstrution
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INTRODUCTION

Congenital anomalies of the thoracic vascular system are
an important cause of morbidity and mortality in infants
and children. Anomalies in the developmental process of
the aortic arch and its main branches have clinical
Importance, as the anomalies may be associated with other
congenital cardiovascular diseases or vascular rings around
the trachea and esophagus that may or may not be
symptomatic depending on the location and degree of
compression (Ramos-Duran et al., 2012).

Multiple  imaging  modalities, such as  chest
radiography, barium oesophagography, echocardiography,
CT, MRI and conventional angiography, are used to
diagnose the anomalies and plan possible treatment.

Conventional radiology detects the presence of
anomalous compressions of the trachea and oesophagus.
However, in most cases, it is not sufficient alone to
accurately diagnose the vascular abnormalities. Although
echocardiography is a useful and safe technique for the
diagnosis of thoracic vascular anomalies, angiography is
usually necessary for definitive anatomical evaluation,
especially before surgery. Digital subtraction angiography
is the gold standard for detection of extracranial vascular
anomalies. However, the sensitivity and specificity of
MDCT angiography are reported to be high (Silvennoinen
et al., 2007). Digital subtraction angiography is also an
invasive technique that has several disadvantages including
long procedure time, need for sedation, arterial puncture
and rare potential complications such as dissection and
occlusion.

CT angiography is a preferable modality of
diagnosis for arterial disease as an alternative to
conventional angiography, because it is safer, less time




