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Abstract

Introduction: The arch of aorta is a curved structure betweeratitending aorta and the descending aorta.breeehes arise from the
superior aspect of the arch- Brachiocephalic trivelt common carotid artery and Left subclaviareart The aortic arch and its branches
are well known for their anomalies which are impattcauses of cardio-vascular morbidity and mdytalihe present study contribute for
awareness and alertness regarding their incidemtgeevalence for radiologists, cardiologists andcethoracic surgeons and to prevent
complications during therapeutic procedu®sbjects and Methods 500 CTA images were studied retrospectively ftbm patients who
underwent chest and neck CTA for different reasResults: Out of 500 patients 474 (94.8%) patients had thesital branching pattern
with left sided aorta. Six types of anomalies of @ortic arch and its branches were found in 2B8%%.patients. The most common
anatomical variant was a common trunk for Brachibedic trunk and Left Common Carotid artery (boviareh) found in 9 (1.8%)
patients. In five (1%) patients, Left Vertebral ény arises directly from the arch of aorta betwk#hcommon carotid artery and left
subclavian artery. Five (1%) patients had Rigtediarch of aorta. Aberrant Right subclavian arteag found in four (0.8%) patients.
Double arch in 2 (0.4%) cases and in one (0.2%gmatwve observed five branches arising directyfithe arch, they are Right Common
Carotid artery, Left Common Carotid artery, Left riébral artery, Left Subclavian artery and Aberr&ight Subclavian artery.
Conclusion: With the ever increasing day to day advancementsinplex endovascular interventions for the aonth @her great vessels
of head and neck regions, early identification aftia arch variant anatomy is of clinical significa to the radiologists and endovascular

surgeons.
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Introduction

The arch of aorta or the transverse aortic arch,dgucture
of bow-like or curved out-line portion between the
ascending aorta and the descending aorta, bitiregesd in
the superior mediastinum behind the manubrium Bstern
Three branches arise from the superior aspectefatbh-
Brachiocephalic trunk, Left common carotid artengd_eft
subclavian artery. This is found in 65-80% of the
population™?

The aortic arch and its branches are well knowntffieir
variations in the thoracic region. These anomaliesdue to
the variations in the extent of fusion process absorption

of some of the aortic arches into the aortic sac.

Aortic diseases are one of the important causesarafio-
vascular morbidity and mortality. Generally theyear
asymptomatic and often cannot be detected on pdysic
examination. However, they frequently present de li
threatening situations. The proximal segment of dbetic

anomalies of these vessels causes changes in tblerae
hemodynamics resulting in cerebrovascular accidénts
Momma et.al. noted the association of certain aaatch
anomalies with chromosomal disorder 22q11 delétion.
Abnormal vascular pattern of the arch of aorta dones
present as a complete vascular ring around tracmeh
oesophagus causing clinical symptoms like dyspnea,
dysphagia.

An unrecognized variation of the aortic arch vaacul
anatomy leads to serious ischaemic complicationsnglu
diagnostic and surgical interventions. Therefohere is a
need for the increased awareness and alertnesedirepga
their incidence and prevalence for radiologistsdicdogists
and endo-thoracic surgeons. The advanced nonkm@vas
diagnostic modalities helps in the early identifica of
aortic arch anomalies and to prevent complicatidnsng
therapeutic procedures.

The aim of the present study was to determinernbielénce
of normal anatomy of the aortic arch and its braschnd

arch branches are more prone for Atherosclerosid an the percentage of the variations in the aortic aficaction
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and its branching pattern by Computed Tomography
Angiography.
Subjects and Methods

Left Vertebral Artery

The present study was done on the aortic arch &d i
branching pattern on the individuals referred tdigkbgy
department for the evaluation of a variety of naseular
clinical problems, and to evaluate chest and neakses by
using a non-invasive imaging modality, Computed
Tomography Angiography.

A total of 500 post-contrast enhanced CTA imagesew
retrospectively collected and studied from Ramesh
Hospitals, Guntur & Global Hospitals, Vijayawadaeowa
period of 3 years (2016-2018). All the MDCT scansrev
obtained using PH“‘IP.S’ BRILLIANCE 64 Slice hef“c_@"— . Figure 2: Left Vertebral Artery arising directly fr om the aortic
scanner, and all the images were analysed usinip®hi  ,.ch

Dicom view.

Results

A total of 500 patients CTA images were retrospetyi
studied for the incidence of variations in the diien of the
aortic arch & its branching pattern. Out of 5004 494.8%)
patients had normal classical branching patterrh vt
sided aortic arch and 26 patients (5.2%) had va@antic
arch anatomy.

Of these 26 patients, 9 (1.8%) had common truniBfoT &
LCCA (bovine arch) [Figure 1]; 5 (1%) had Left Vebtral
Artery arising directly from the aortic arch [Figur2];
another 5 (1%) patients have Right sided aortib fifgure
3]; Aberrant Right subclavian artery was found}if0.8%)
cases [Figure 4]; double aortic arch in 2 (0.4%%esa
[Figure 5] and in 1 (0.2%)case, five vessels aftism the
aortic arch ie., Rt. CCA, Lt. CCA, Lt. Vertebraftary, Lt.
Subclavian artery & Aberrant Rt. Subclavian artiégy6

Arch of Aorta descending to right side

Variations Total Percentage ) ) )
Bovine arch (Common Trunk for | 9 1.8% Figure 3: Rt. Sided Aortic arch
BCT & LCCA)

Left Vertebral Artery directly 5 1%

arising from the arch

Rt. Sided Aortic arch 5 1%

Aberrant Rt. Subclavian artery 4 0.8%

Double Aortic arch 2 0.4%

Five vessels from the

arch...Rt.CCA, Lt. CCA, Lt.VA,

Lt. SCA, Aberrant Rt. SCA

Total Variations 26 5.2%

Figure 1: Bovine arch (Common Trunk for BCT & LCCA) Figure 4. Aberrant Rt. Subclavian artery
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Lt.VA, Lt. SCA, Aberrant Rt. SCA

Discussion

Cardiovascular diseases are one of the main cadsb=ath
world- wide in developing countries than developed
countries. As they underwent rapid industrializatio
urbanization, economic development & market glatzdion
over last few decades which leads to the improvenren
standards of living with a detrimental shift towsrd
inappropriate dietary pattern & a reduction in pbgbk
activities. All these cause unnecessary & inappab@r
stresses affecting various body functions and odganage.
Aortic diseases are one of the important causes of
cardiovascular morbidity and mortalffy.
Development of a human being from a single cellpeags
through a complex process in the intra-uterineqokrirhe
embryonic development of the arch of aorta begiming 4
th to 8th week of intra- uterine life. The aorticladevelops
from the aortic sac, left fourth aortic arch & paftthe left
dorsal aort&’
Any change in its normal developmental period duary
cause results in anatomical variations either i@ #ortic
arch direction or its branching pattern. Varianatamy of
the aortic arch and its branches has clinical Sarice in
the interventional procedures of the neck & tharaegions.
In the present study, classical three branch pattéth left
sided aorta was observed in 94.8% cases, similaheo
studies done by Budhiraja Virendra (95%)Martia
L.Nelson Chad D Sparks (94.3%) and in 5.2% casefes
of variations in the aortic arch & its branches ever
observed®
L Common trunk for BCT & LCCA (Bovine Arch):- This
is a common variation with an incidence of 10-2286 a
given in the literature. Normally during develogmh

aortic sac bifurcates into right and left limbs,es left

limb forms the part of arch by intervening betweka

origins of BCT & LCCA. If this aortic sac fails to
bifurcate, BCT & LCCA both will connect to the aiart
sac directly resulting in common trunk for BCT &

LCCA. Martia L.Nelson, Chad D Sparks et.al reported

this variation in 1.03% cas&§jn 3.4% cases according

to Satyapal K.S.Singaram et.al, whereas in theeptes

study it was found in 9 cases (1.8%)Recent studies
reported the association of bovine arch with the
development of thoracic aneurysms and an increased
risk of torsion and deceleration injuries due tootw
fixation points instead of thré&:*

Left Vertebral Artery:- Left vertebral artery arig

directly from arch of aorta between LCCA & Lt.

Subclavian artery is not uncommon with a prevalence

range between 2.4- 8% as reported in the literature

Embryologically, left vertebral artery develops rfrothe

process of longitudinal anastomosis and oblitenati6 the

horizontal parts of the cervical intersegmentalerdes.

According to Satti et. al., it is due to the persige of the

dorsal intersegmental arteries more cranial thanstventh

intersegmental artery which is the typical site of
anastomosi8? Persistent sixth cervical intersegmental
artery and the failure of the disappearance of segnof
dorsal aorta results in the left vertebral artetigiag from

the aortic arch as reported by Soubhagya R Nayad &Y

Natsis et. al., have reported this variation in9@7case$:!

in 1.6% cases according to Satyapal K.S.Singaraoh an

Soubhagya R Nayak et. & in the current study, it was

observed in 5 cases (1%). Komiyama M et.al. replotte

higher incidence of vertebral artery dissectionhwihis
anomaly and even cause variant of subclavian steal
syndrome with resultant brain ischemia according to

Kizilkilic O, et al *>®!

3. Right sided aortic arch:- The right sided aorticheis an
uncommon anomaly occurring in  <0.1% of the
population. It results from the persistence of renti
fourth arch on the right side & the involution dfet
distal part of the corresponding arch on the lades
Rea G et. al, reported this variation in 0.5% is hi
study® it is 0.4% according to  Nellaiappan
Chellaiah® while some of the authors presented as
case reports. In the current study it was fountl aases
(1%) of the study population.

Aberrant Right Subclavian artery:- The emergence of
Aberrant Right Subclavian artery as the last braoich
aortic arch is between 0.13% to 25% as reportatien
literature. When the right fourth aortic arch degreres,

the right seventh intersegmental artery & the tigéat

of the right dorsal aorta continues as AberranthRig
Subclavian artery from the aortic arch. It coursekind

the oesophagus or between trachea & oesophagus or
sometimes infront of the trachea. Most of the cases
asymptomatic, while Retro-oesophageal course causes
dysphagia, a clinical condition called Arteria ltigo
Moss & Adams reported its incidence in 0.8,
Apichitruengdej & Chentanez found in 0.8%% while

it was observed in 4 cases (0.8%) in the prestenty.
Double Aortic arch:- It is a rare anomaly resultfingm

the persistence of both fourth aortic arches anith bo
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dorsal aortae. This is the most common form of Embryology, The Developing Human, 8th Edition, deapl3:
symptomatic complete vascular ring, that compresses = 291-292; 317-319.

trachea & oesophagus causing stridor,
recurrent respiratory infections in the first siomths of
life.” Nellaiappan Chellaiah observed
Pasaoglu Lale et. al. observed in 0.1% c&éem the
current study it was observed in 2 cases (0.4%).

6. A very rare anomaly was observed in 1 case (0.2%)
where five branches arise directly from the arch of
aorta, Right Common Carotid artery, Left Common

Carotid artery, Left Vertebral artery, Left Subdkav
artery and Aberrant Right Subclavian artery aslése
branch.

Conclusion

Anatomical variations of the aortic arch and itarimhes are
frequently observed, mostly as an incidental figdduring

routine diagnostic procedures. Detailed knowledfyéhese

anomalies is of great significance in cases of wasc
diseases such as Aneurysms or arterio-venous medfimms

prior to diagnostic and therapeutic interventiomsorder to
avoid complications and to have a better outcome.
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