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Objective: Study's proposal was to analyze the heart's anatomy and blood 
arteries for use in radiography, surgery, and diagnostics. 

Material and Methods: The 18,686 individuals who underwent Coronary 
Angiography (CAG), 6 were found to have Arteria Lusoria (AL). In these 
scenarios, the subclavian arteries, which traverse superiorly and laterally 
towards the right side with the posterior mediastinum, originate as branches 
of the aortic arch. These include the Right Subclavian Artery (RSA), Left 
Subclavian Artery (LSA), Right and Left Common Carotid Artery (RCCA 
and LCCA), and Aberrant Right Subclavian Artery (ARSA). The complicated 
remodeling of the pair of branchial arches is often caused by a tear in the right 
ventral aorta near the sixth cervical intersegmental artery.

Result: Right radial access was tried in 4 scenarios, in three of which AL was 
diagnosed. One patient underwent a successful right transradial percutaneous 
coronary surgery, and all were successful. Coronary Angiography (CAG) and 
Percutaneous Coronary Intervention (PCI) are safe and effective procedures 
for patients with AL when the right radical access is used. Chest X-ray and 
esophagography results are used together to determine the presence or 
absence of an arch abnormality. Often, it shows no symptoms. It results in 
Dysphagia lusoria, dyspnea, and persistent coughing when symptoms are 
present. Dysphagia lusoria treatment is recommended to relieve its symptoms 
and stop aneurysmal dilatation-related consequences. 

Conclusion: It is important to distinguish between an AL and other disorders 
that present with weight loss, coughing, dysphagia, dyspnea, and pericardial 
pain. This might be also useful in oncology studies to understand which primary 
tumors metastasize to the heart and the most common routes of spread.  
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INTRODUCTION

As a component of the cardiovascular system, the heart and veins 
work in tandem to pump blood throughout the body. The heart, 
a muscle organ crucial to life, is situated in the chest between 
the lungs. Action is carried out by the heart, an organ that 
pumps blood through the circulatory system [1]. As part of the 
intricate remodeling of the two branchial arches, it usually arises 
from an injury in the right dorsal aorta near the sixth cervical 
intersegmental artery [2]. Vases, capillaries, and arteries comprise 
the cardiovascular system. While oxygenated blood is carried 
throughout the body via the arteries, low-oxygen blood returns 
to the heart through the veins. Capillaries are tiny, thin-walled 
channels that connect arteries and veins are used by both blood 
and tissues to exchange contaminants, nutrients, and oxygen 
[3]. Electrocardiograms (ECGs), a couple of the cardiovascular 
system's diagnostic techniques are cardiac catheterization. 
Because ECGs capture the heart's electrical activity, they are 
used to identify irregular heartbeats and other cardiac problems. 
Echocardiograms are devices that employ sound waves to create 
pictures of the heart, which are useful for evaluating heart health 
and identifying abnormalities. A small tube is inserted into an arm 
or leg blood vessel and threaded up to the heart during cardiac 
catheterization. Dye is then injected to highlight the blood vessels 
and any blockages or abnormalities [4]. A number of radiographic 
procedures, including Computed Tomography (CT), Magnetic 
Resonance Imaging (MRI), and X-rays, are available to diagnose 
cardiovascular issues. The size and form of the heart can be seen 
on X-rays, but the heart and surrounding tissues may be seen in 
more detail on CT and MRI scans [5]. The cardiovascular system 
can be operated on by angiography, stenting, bypass surgery, and 
valve replacement. A catheter with a balloon on the end is used in 
angioplasty to open a blocked or constricted artery. A tiny mesh 
tube is inserted into the artery during stenting to assist maintain it 
open. During bypass surgery, blood is redirected around a blocked 
artery via a blood vessel in another area of the body. When a heart 
valve has to be substituted, the damaged valve is taken out and an 
artificial valve is inserted [6].

Morphological features associated with markers of myocardial 
damage (ischemia), such as sudden cardiac events (arrest or 
death), were searched for in individuals having an abnormal 
aortic origin of a coronary artery [7]. Treatment and diagnosis 
can be challenging due to the wide variety of lesions that can 
affect the heart, including both benign and malignant conditions. 
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A description of cardiac malignancies, including epidemiology, 
imaging, histology, diagnostic workup, therapy, and prognoses, 
was attempted using a heart chamber prevalence method [8]. 
Several case studies from 18-months experience were included in 
the investigation, which concentrated on recent developments in 
DSCT therapy employing DE technology in pediatric patients 
with congenital heart disease [9]. Updating existing understanding 
of embryology, fascicular microanatomy, circulation, stress 
site anatomy, and median nerve ultrasonographic architecture 
[10]. Its anatomy and its clinical, surgical, or diagnostic uses are 
discussed below. The effects of several therapies for Arteriovenous 
Malformations (AVMs) of the extracranial head and neck 
were investigated [11]. Sentinel Lymph Node (SLN) biopsy's 
fundamental ideas and clinical elements were provided. The SLN 
is the first node to leave a tumor directly [12]. Important cancer 
treatments that lessen the side effects of a large nodal dissection 
include locating and pathologically examining the SLN. The 
majority of the time, the development and broad application 
of precise non-invasive imaging techniques like CT and MR 
angiography are associated with this arch aberration. For the 
clinician caring for a patient with this problem, the research 
provides an easy-to-understand anatomical overview of heart and 
blood vascular tests, imaging, and surgery.

MATERIALS AND METHODS 
The heart is an organ with muscles that increases the heart rate 
into the blood arteries of the circulatory system in most mammals. 
Blood helps the body remove metabolic wastes and carries 
nutrients and oxygen throughout it. The senatorial node contains 
a group of peacemaking cells that control the heart's rhythmic 
beating.

Patient’s data
The proceeded by utilizing the Atrial Lymphoma (AL) through 
the electronic medical records of hospitalized patients. By 
meticulously identifying all recorded instances of AL that 
necessitated Coronary Angiography (CAG), we then cross-
referenced these cases to verify which of these procedures involved 
the use of trans-radial access.

Anatomy structure of heart and blood vessels
The mediastinum, or middle of the chest, is where the human 
heart is located, situated between the fifth and eighth ribs. The 
heart's outer line of protection is the pericardium, a double-
membrane sac that joins the heart to the mediastinum. The 
heart is protected from the front by the sternum and ribs and 
from the back by the vertebral column. At the top of the heart is 
where the pulmonary trunk, superior vena cava, and aorta merge. 
The 3rd layer of costal cartilage is roughly equivalent to the apex 
of the heart. 

Heart 
2 higher atria act as intake valves, while 2 lower ventricles act as 
outlet valves in a 4-chambered heart.

Atria
The atria, both left and right, have very thin walls. The right atrium 
is larger than its left counterpart. The form of the right atrium is 
close to that of a square. Each atrium has a structure called an 

auricle (L. auris-ear), named for the likeness it bears to a dog's ear. 
The auricle widens the opening to the atrium. The right atrium is 
supplied by the inferior, better, and coronary sinuses.

Ventricles
The ventricles' walls, both the left and right, are robust. There is a 
discernible difference in the porosity of the right and left ventricle 
walls. The left ventricle is notably smaller and more depressed than 
the right ventricle. There is about a threefold increase in the wall 
thickness among the two ventricles of the left ventricle.

Valves
• The valve that separates the right atrium and ventricle

is called the tricuspid valve. It is referred to as the right
atrioventricular valve occasionally.

• The atrium, which houses the heart's upper chambers, and 
the ventricle, which houses the heart's lower chambers, is 
joined by the left atrioventricular (bicuspid) valve.

• The arterial semi-lunar valve is located at the intersection 
of the pulmonary artery and the right ventricle.

• When the aorta leaves the left ventricle, it does so through 
a semilunar valve.

Blood vessels
The components of the circulatory system responsible for 
transporting blood across the body are called blood vessels. The 
blood vessel is their artery, capillaries, vein, etc.

Arteries
The aortic semilunar valve allows blood to exit the left ventricular 
and go throughout the body. The initial part of the cardiovascular 
system and the main artery in the body is the aorta. The aorta 
gets branches that carry blood to the upper body and enters the 
abdominal cavity through the aortic arch that forms as it passes 
through the diaphragmatic aortic hole at the junction of the 
thoracic ten vertebrae.

Veins
Venules are the precursor capillaries that mature into veins. The 
inferior vena cava empties the heart and lower body, while the 
superior empties the upper body. They form the venous system. 
The right atrium receives blood from these 2 big veins.

Anatomy of AL
The left aortic arch is the sequential origin of the ARSA, LSA, RSA, 
and RCCA, which define the AL configuration. After exiting the 
thoracic cavity by the left aortic arch or proximal descending aorta, 
one must move up and to the right, behind the stomach or in the 
area between the 2 and the trachea. Infundibulum’s can form 
in up to 60% of cases at the location of the thoracic subclavian 
artery origin. Ever since the initial clinical diagnosis of AL, the 
ailment has been referred to as "Kommerell's diverticulum" since 
Burckhard F. Kommerell used the phrase "aortic diverticulum" 
to characterize it. Some have proposed that it is a segment of the 
dorsal aorta on the right side. Figure 1 depicts the construction of 
the several ARSA structures.
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Fig. 1. Anatomy of the different structures of ARSA

Diagnosis and radiology
Chest X-rays and esophagography findings are the backbones of 
diagnosing and separating arch abnormalities. The aberrant artery 
shows up on lateral chest radiographs as a circular, localized den-
sity that extends from the aortic arch's upper border. Even in indi-
viduals with regularly originating right subclavian arteries, on the 
anterior-posterior projecting, the density of the mediastinum rises 
at an angle from the aortic arch's top edge. To describe AL, are still 
commonly used to assess the condition. In a right anterior oblique 
view, the esophagus curves upward, past the aortic arch. When 
viewed from the left anterior oblique, the front, and the side, AL 
makes a wedge-shaped impression in the esophagus's dorsal re-
gion. When the ARSA is in its forward position, the esophagus 
left anterior wall will be depressed. Echocardiography, computed 
tomography, and Magnetic Resonance (MR) angiography are all 
capable of displaying the vascular architecture and its connection 
to surrounding tissues, but there have been few studies comparing 
their sensitivity and specificity. This abnormality can occasionally 
occur during traditional angiography and vascular therapies, re-
quiring either prompt correction of the anomaly or rerouting of 
additional procedures due to anatomy (Figure 1).

Surgery
Most people with ARSA are asymptomatic and do not require 
treatment. Young children are frequently affected by dysphagia 
lusoria; therapy is advised to alleviate symptoms; however, symp-
toms cannot always go away after treatment. Aneurysmal dilata-
tion of the lusorian artery strength cause serious consequences, 
thus it's important to have treatment to avoid those problems. All 
but one of the recorded instances of aneurysmal ARSA that were 
treated conservatively ended in death. This is because the aneu-
rysm eventually ruptured or fistulized. This calls for a proactive 
approach to management. This relieved pressure on the esopha-
gus and let patients with dysphagia swallow more easily. Despite 
promising early results, right arm ischemia can develop if the 
blood supply is divided without being restored. Although subcla-
vian steel can be used to manage the condition, the aberrant artery 

should be anastomosed to the Right Coronary Artery (RCA) to 
restore blood flow. In scenario of symptomatic, non-aneurysmal 
ARSA, an extra thoracic, right supraclavicular incision is used. 
Patients with Kommerell's diverticulum, significant aortic disease 
or aneurysm, or signs of an accompanying dissection can require 
aortic side-or cross-clamping. Those who require it should have 
access to cardiopulmonary bypass. Mild to severe hypothermia, or 
cardiac arrest caused by deep hypothermia, can call for a partial 
cardiopulmonary bypass aortic arch replacement due to aortic 
arch disease.

Endovascular treatment of Abdominal Aortic Aneurysms (AAAs) 
in individuals who are not suitable surgical candidates, utilizing 2 
approaches: The use of a Polytetrafluoroethylene (PTFE) coated 
stent-graft to block off the aneurysm and repair the bent aberrant 
artery; bypassing the aberrant subclavian artery's genesis from the 
carotid to the subclavian arteries; occluding the proximal lusorian 
artery at its connection to the aorta with an aortic endoprosthesis. 
The landing region" for the endoprosthesis, which is the distance 
between the ARSA origins and the left subclavian artery, must be 
at least 10 mm long when an aortic stent graft is used. There is 
proof that with a percutaneous exclusion, Anterior Communicat-
ing Artery (ACA) aneurysms can eventually reduce to between 
4% and 50% of their original size. To determine the effectiveness 
and safety of endovascular exclusion of aneurysmal ARSA for 
symptom alleviation, more study is required.

RESULTS AND DISCUSSION 
The 2 AL patients who underwent CAG with femoral access had 
any prior attempts at radial access. In one of these 2 scenarios, AL 
was discovered following cardiac catheterization, therefore, we 
knew for sure that the patient in issue had not opted for an arterial 
approach to sidestep the AL. Only 4 patients with AL were iden-
tified among the 13,243 trans-radial CAG instances when Right 
Radial (RR) and Left Radial (LR) access was tried, and all were 
successful. Table 1 depicts the descriptive Right Radial Access 
(RRA) with AL patients.

Tab. 1. Descriptive the RRA 
with AL patients Sce-

nario
Ac-
cess

Numeral 
of Differ-
ence set

Catheterization 
of the Ascend-

ing aorta

Period of 
the Whole 

Process(mins)

Period of 
the Whole 

Procedure(mins)

Aor-
togra-

phy 

PCI on 
de-

mand

Pro-
tocol 
CAG

1

RR 81 JL 3.5 13 40   - 

RR 361 JL 4 39 115 -  

LR 101 JCL 3.5 17 37  - - 

2 RR N/A Tiger 20 48  - - 

3 RR 231 JL 3.5 33 91 -  

4 RR 201 Amplatz Left 2 17 44   - 
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Due to challenges with radial access for Coronary Angiography 
(CAG), 2 patients (Individuals 1 and 2) had their Aortic Lesions 
(AL) diagnosed through aortography. In Scenario 3, CT chest 
scans conducted before the CAG procedure identified AL; how-
ever, the patient’s medical history does not suggest that the opera-
tive was conscious of this analysis during the CAG. In scenario 4, a 
thoracic aortic aneurysm detected via CT chest imaging led to the 
analysis of AL and the subsequent.

Figure 3 depicts the Cardiac anomaly with AL. In a database of 
15,871 echocardiograms, a retrospective analysis revealed that 
68% of those with AL had cardiac anomalies, most commonly 
septal defects, left ventricular obstructive lesions, and conotrun-
cal abnormalities. ARSA has been connected to an aberrant right 
thoracic duct, which in turn has been associated with Down syn-

The measurement of surface area is shown in figure 2. The ARSA's 
bottom grew larger at the aortic arch's anterior surface before be-
coming smaller as it moved into the esophagus. Along the way 
to the upper right extremities, it continued to be bigger than the 
right subclavian artery. Neither ARSA variant showed any dis-
cernible distal branching pattern abnormalities or a Kommerell's 
Diverticulum (KOD). The common RCCA and the bases of the 
RSA and LSA were of similar size.

drome. Constantly present with AL is a nonrecurring inferior 
right laryngeal nerve, which represents a trap in cervical surgery 
because it will not take its regular course and is therefore vulner-
able to injury. Table 2 depicts the prevalence of cardiac anomaly 
with AL.

Fig. 2. Surface area measurement of AL

Fig. 3. Cardiac anomaly with AL

Tab. 2. Prevalence of cardiac anom-
aly with AL

Cardiac Anomaly Prevalence (%)

Tetralogy of fallot 13

Great artery transposition 3

Arterial trunk 3

Interrupted aorta 4

Conotruncal anomalies 27

Aortic coarctation 3

Mitral stenosis 1

Aortic coarctation with atrioventricular canal defect 1

Aortic coarctation and double outlet right ventricle 2

Hypoplastic left heart condition 7

Left-sided cardiac lesion 14

Atrioventricular canal defect 13

Ventricular septal defect 10

Atrial septal defect 6

Septal defect 28

Pulmonary stenosis/tricuspid atresia 5

Miscellaneous 6

Patent ductus mitral stenosis 2
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DISCUSSION 
A few instances of ARSA can be missed by angiography, or the 
diagnostic criteria for ARSA in the autopsy series can be more 
lenient than those used in angiography studies. ARSA is caused 
by a defect in the developing aortic arch. At the point of origin, 
the aorta protrudes in 60% of the aberrant left subclavian arteries. 
Although right radial access has not been reported to be compro-
mised, this can be aneurysmal and necessitate surgery in exceed-
ingly rare cases. The esophagus and the windpipe are the most com-
mon routes of transmission for ARSA, however, the bacteria can 
also move anterior to the trachea [13]. The series' low prevalence 
shows that many ARSA patients are missed with CAG screen-
ing. Alternatively, it's conceivable that some patients with ARSA 
whom we were unable to identify had previously attempted right 
radial access but were unsuccessful. Since insufficient access to the 
subclavian artery is far more prevalent than insufficient access to 
the ascending aorta, we think this is very improbable [14]. This 
series provides further evidence that CAG performed through 
the right radial access is feasible for some individuals with ARSA. 
The use of ARSA has been linked to longer procedures, more ra-
diation exposure, larger volumes of contrast, and more catheters 
[15].  The ARSA cases had almost double the metrics of our regu-
lar right radial access patients throughout this time, as shown by 
the research. Access to the ascending aorta is complicated when 
treating a patient with AL by a right radial approach because the 
aberrant subclavian artery can be angled at an extreme N 45° with 
the aortic arch. In addition, it can be difficult for patients with AL 
to find suitable support during PCI performed by the right radial 
approach. The right radial artery is typically used during trans-
radial CAGs; Still, the left radial artery can offer heart access with 
fewer catheters, time, and radiation [16]. Left radial access has a 
shorter learning curve than femoral access because catheters enter 
coronary arteries via the same vascular path. Patients with ARSA 
can benefit more from left radial access because the path from the 

radial artery to the ascending aorta is more direct. Angiographers' 
experience can alter the consensus that ARSA presents an anatom-
ical obstacle. Even the most optimistic radial operator needs to 
keep in mind that if gaining radial access proves challenging, the 
operator will need to weigh the benefits of sticking with the ini-
tial method against the costs of exploring alternate entry points. 
Keeping a catheter manipulated for too long can increase the risk 
of a stroke [17]. Consequently, it is conjectured that in the great 
majority of ARSA patients, right radial access works well when 
performed without the surgeon being aware of anatomic variance.

CONCLUSION
The majority of aortic arch abnormalities are ARSA. Chest X-ray 
results and esophagography images are used together to diagnose 
and differentiate arch abnormalities. Although the performance 
of these various imaging modalities has not been assessed, echo-
cardiography, CT, and MR angiography can all be used to il-
lustrate the vascular architecture and its connection to the sur-
rounding structures. Angiography can be necessary in some cases. 
Minimally invasive surgery and endovascular procedures are safe 
approaches to treating a symptomatic ARSA, however, the symp-
toms can persist even after the repair. An aneurysmal lusorian ar-
tery should be treated aggressively, despite the high risk of death 
from the large surgical mortality associated with the elective pro-
cedure, since this illness ruptures quickly and kills quickly. More 
study is needed to corroborate reports that endovascular exclusion 
can reduce AL aneurysm growth and symptoms in those who are 
not good surgical candidates. Since access to the main aorta or 
coronary arteries is challenging, aortography-based diagnosis for 
AL can be needed to perform subsequent procedures through the 
left radial artery. Analyzing previous chest CT or MRI examina-
tions and thinking about alternatives to right radial access during 
pre-procedural planning is a good idea when AL is prevalent.
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