
@ 2024 Siniša Franjić                                                1 

 

WINSOME PUBLISHING  

Journal of Cardiovascular Investigations and Insights                 
 

Research Article                                Open Access 

Coronary Angiography is an Invasive Diagnostic Procedure 
Siniša Franjić 
Independent Researcher. 

Corresponding Author: Siniša Franjić, Independent Researcher. 

Received date: October 05, 2024; Accepted date: October 12, 2024; Published date: October 26, 2024 
Citation: Siniša Franjić, Coronary Angiography is an Invasive Diagnostic Procedure, Journal of Cardiovascular Investigations and 

Insights, vol 1(1). DOI: 10.9567/ISSN.2024/WSJ.90 
Copyright: © 2024, Siniša Franjić, this is an open-access article distributed under the terms of The Creative Commons Attribution 

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are 

credited. 

 
 
 
 
 
 
 
 
 

Introduction 
 

Coronary angiography is the gold standard for invasive 

ischemic evaluation [1]. Angiography regularly happens 

within the cardiac catheterization research facility ("cath 

lab") and is performed through percutaneous arterial get 

to. A catheter is progressed over a guidewire from the get 

to location to the coronary supply route through which 

contrast media is straightforwardly infused into the vessel. 

Contrast media can at that point be visualized with 

synchronous utilize of a real-time two-dimensional X-ray, 

known as fluoroscopy. The foremost common sign of 

coronary angiography is for location of coronary artery 

disease or atherosclerosis, which shows up as a narrowing 

within the vessel. In the event that obstructive coronary 

supply route illness is identified, percutaneous coronary 

intervention (PCI) may be justified to reestablish the 

bloodstream to the myocardium. 

 

In a few cases, coronary angiography ought to be sought 

after emergently, such as in patients with ST segment 

elevation myocardial infarction (STEMI) and in patients 

with non-ST segment elevation acute coronary syndromes 

(NSTE-ACS) with hemodynamic or electrical instability 

or progressing angina (Class I recommendation). 

Importantly, choices concerning whether to seek after 

coronary angiography ought to be guided by clinical 

require and ought to not be one-sided by understanding 

components such as sex or race. Unfortunately, there is 

information appearing that there can be predisposition in 

making these decisions there are more delays in 

conclusive revascularization for Black patients and 

women than for White patients and men, respectively. 

Centered endeavors must be embraced to decrease these 

predispositions and the incongruities in care to which they 

can contribute. 

 

In spite of the proceeded advancement of noninvasive 

symptomatic testing, obtrusive coronary angiography 

remains the "gold standard" for an anatomic definition of 

coronary artery disease [2]. Among patients with the 

clinical conclusion of steady ischemic heart illness alluded 

for coronary angiography, a 70% or more luminal breadth 

narrowing is found in one (almost 25%), two 

(approximately 25%), or all three (approximately 25%) 

epicardial coronary courses in around 75% of cases; 

another 5 to 10% of patients have obstacle of the cleared 

out fundamental coronary supply route; and the remaining 

15 to 20% have no flow-limiting coronary obstructions. 

This information emphasizes the continuing part of 

coronary angiography for symptomatic purposes, but 

angiography is additionally accommodating for chance 

stratification in patients with clear-cut angina and 

ischemic heart disease. In patients with less serious 

coronary stenoses (i.e., 50 to 70% on angiography), 

coronary intravascular ultrasonography can significantly 

upgrade the evaluation of obstruction and defenselessness 

of the coronary atheroma to future insecurity. On the other 

hand, an obtrusive physiologic approach with utilize of a 

weight wire situated proximal and distal to a coronary 

stenosis can measure the seriousness of the stenosis and 

decide whether practically noteworthy stream 

diminishment (i.e., a diminished fragmentary stream save 

[FFR] <0.8) is present. This method may be valuable 

when there's a borderline (50 to 60%) visual coronary 

stenosis at angiography, especially if such stenosis 
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subtends an ischemic myocardial portion watched on 

noninvasive testing. An FFR below 0.8 is for the most part 

considered to represent an adequately imperative 

diminishment in a coronary stream to legitimize 

continuing to percutaneous coronary intervention to 

diminish side effects and the ensuing requirement for 

pressing revascularization. A5 By differentiation, an FFR 

of 0.8 or higher would demonstrate that myocardial 

revascularization of the stenotic coronary supply route 

would be of small advantage clinically. 

 

Risks 
 

As with any invasive method, there are eminent dangers 

with coronary angiography [1]. The foremost common 

dangers include bleeding or vascular compromise at the 

get-to location. In spite of the fact that uncommon, 

cardiovascular complications counting stroke, myocardial 

infarction, and death are moreover conceivable and must 

be examined with patients beforehand. The differentiation 

utilized to imagine the coronary courses can be 

nephrotoxic, and in uncommon cases may require dialysis, 

particularly in patients with advanced chronic kidney 

disease. By and large in any case, coronary angiography 

could be a common and secure strategy performed in 

cardiac catheterization labs over the world. 

 

LRA and RRA 
 

Coronary angiography is most commonly performed by 

getting to the spiral course or the common femoral supply 

route [1]. Substitute get to locales, counting the brachial 

course or shallow femoral course, may moreover be 

utilized. In common, trans-radial arterial get to is related 

with less vascular complications and less bleeding than 

transfemoral get to. As such, spiral supply route get to is 

the favored get to location in most patients. 

 

Coronary angiography can be effectively performed from 

the left radial artery (LRA) or right radial artery (RRA). 

The LRA is the favored get to location in those with a 

history of coronary artery bypass grafting (CABG) that 

utilized the left internal mammary artery (LIMA) as a 

bypass unite. As the LIMA begins from the cleared out 

subclavian supply route, joint angiography cannot be 

promptly performed from the RRA. Spiral course 

impediment and dissection are both known complications 

of transradial access and can block that supply route from 

future utilize, e.g., as an arterial bypass conduit during 

CABG or as a location for hemodialysis A-V fistula 

creation. 

 

Because of the fewer complications related with outspread 

in general femoral arterial get to, the signs for femoral get 

to are decreasing. Femoral get to ought to be sought after 

on the off chance that there are boundaries to radial artery 

utilize, counting the crave to protect the radial artery for 

future utilize or anatomical imperatives such as little 

caliber or a history of severe radial spasm. 

 

IVUS 
 

Intravascular ultrasound (IVUS) is rising as an vital 

imaging aid to conventional coronary angiography [1]. An 

ultrasound transducer is passed over a direct wire 

specifically into the coronary course to permit for high-

fidelity visualization of the vessel. Though coronary 

angiography can give a outline of the coronary lumen, 

IVUS can give extra understanding into characteristics of 

the vascular intima, media, and adventitia, as well as 

injury size and composition. Besides, IVUS has a vital part 

in deciding whether a vague coronary lesion is obstructive 

when visual angiographic gauges are borderline. Various 

thinks about have appeared that IVUS may be a more 

precise methodology for deciding plaque measure and in 

this way fittingness for PCI. In addition, IVUS can be 

utilized to direct PCI by deciding the caliber and length of 

stents utilized. Considers propose moving forward clinical 

results when IVUS is utilized routinely to direct complex 

PCI. The different components of a coronary plaque show 

up differently on IVUS. Lipid-rich plaques show up 

hypoechoic, while calcium-rich plaques are relatively 

hyperechoic. 

 

PCI 
 

Percutaneous coronary intervention (PCI) is an obtrusive, 

non-surgical method that includes the utilize of wires and 

catheters to put a coronary stent ("stent") at a area of 

coronary obstruction, reestablishing bloodstream to the 

downstream myocar dium [1]. Unique uncovered metal 

stents (BMS) were developed as metal work tubes. 

Whereas viable at reestablishing blood stream, in-stent 

restenosis was a common cause of failure of these stents 

in long-term follow-up. Modern stents hence are sedate-

coated. Drug-eluting stents (DES) have three components: 

(1) a metallic stent stage associated to uncovered metal 

stents, (2) a polymer carrier vehicle, and (3) an anti-

proliferative medicate to diminish the chance of in-stent 

restenosis. 

 

In numerous occurrences, it is evident when to pursue PCI 

over surgical revascularization. In patients who show 

STEMI with <12 h side effects, and in those with steady 

single-vessel coronary infection with stenoses amiable to 

percutaneous intercession but without significant left main 

injuries, PCI could be a Class 1 indication [1]. In patients 

who show with STEMI and mechanical complications 

(e.g.: ventricular septal imperfection), in patients with 

steady coronary infection with multi-vessel stenoses with 

LVEF (Left Ventricular Ejection Fraction) <35%, and in 

patients with stable coronary disease with obstructive 

cleared out primary stenosis, surgical revascularization 

may be a class 1 indication [1]. 
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When the choice between percutaneous and surgical 

revascularization isn't clear, in any case, a Heart Team 

meeting a multi-disciplinary assembly between 

connecting ventional cardiologists, cardiac specialists, 

and regularly non-invasive cardiologists is suggested. The 

Heart Team dialog will take various quiet components into 

thought, counting coronary life systems (vessel tortuosity, 

degree of calcification) and injury characteristics (long 

injuries, injuries found at bifurcations), LV (Left 

Ventricle) systolic work, concomitant valve infection, 

persistent comorbidities, and social back and probability 

of medicine adherence, as well as procedural 

contemplations. 

 

Percutaneous transluminal coronary angioplasty (some of 

the time alluded to as plain old balloon angioplasty or 

POBA) is another choice for interceding percutane ously 

to address coronary injuries. In lieu of routine stent 

situation, a balloon catheter is inflated at the location of a 

coronary stenosis. This approach is an inalienably less 

tough arrangement than PCI, and so there are as it were an 

awfully constrained number of circumstances in which 

PTCA (Percutaneous Transluminal Coronary 

Angioplasty) is favored over stent situation. There are a 

developing number of alternatives to customary PTCA, 

including drug-eluting balloons (DEB), which may 

demonstrate to be more compelling. The current 

accessibility of DEB is constrained for the most part to 

clinical trials and isn't however in common practice. 

 

Catheterization 
 

Patients with suspected coronary artery disease ought to 

experience a resting electrocardiogram [3]. Although most 

patients with incessant steady angina have a ordinary 

electrocardiogram design, proof of past myocardial areas 

of localized necrosis may be distinguished with the 

nearness of either Q waves or conduction variations from 

the norm. The foremost broadly utilized symptomatic test 

to assess for coronary course illness is workout 

electrocardiography. Utilizing standardized conventions, 

patients are worked out on a treadmill or bike ergometer 

whereas a 12-lead electrocardiogram is persistently 

recorded. The test is proceeded until the patient's 

indications are famous or until the improvement of critical 

ST portion shifts recommending myocardial ischemia. 

The symptomatic precision of workout stretch 

electrocardiogram testing can be upgraded with 

myocardial perfusion imaging. A few radioactive tracers 

are utilized clinically, the foremost visit of which is 

thallium-201. Since of its likenesses to potassium 

particles, it is taken up specially by the reasonable cardiac 

myocytes. Its distribution inside the myocardium is 

corresponding to the rate of perfusion. In a few cases, 

patients are incapable of working out since of extra 

physical or mental confinements. Pharmacologic 

specialists can substitute for work out by expanding 

myocardial oxygen request (dobutamine) or by 

straightforwardly vasodilating coronary courses 

(adenosine), in this way demonstrating regions with 

settled limitations in the myocardial bloodstream. 

Echocardiography can be utilized as an elective to nuclear 

perfusion imaging to extend the precision of workout 

electrocardiogram testing. Echocardiography illustrates 

territorial changes in divider movement that can be 

observed amid myocardial ischemia. It can also identify 

valvular anomalies or other conditions which will impact 

treatment choices. 

 

Coronary angiography, moreover known as cardiac 

catheterization, is shown in symptomatic patients with 

suspected coronary occlusive injuries. After percutaneous 

get to is gotten within the blood vessel framework, 

preformed catheters of shifting sizes are progressed 

fluoroscopically to specifically engage the ostia of the 

cleared out and right coronary arteries. Radiopaque 

contrast is infused with imaging of the opacified coronary 

artery. Standardized sees are obtained of both the right and 

left coronary frameworks to supply diverse projections to 

clearly characterize the vascular life structures and to 

evaluate the seriousness of occlusive injuries. 

Furthermore, catheters can be embedded over the aortic 

valve into the cleared-out ventricular cavity. Contrast 

infusion for ventriculography can give data around 

ventricular systolic function, cavity estimate, and the 

nearness of left-sided valvular anomalies. During cardiac 

catheterization, stenotic injuries within the epicardial 

vessels can be treated utilizing percutaneous strategies, 

depicted within the segment on Percutaneous Intercession. 

More up to date imaging strategies utilizing high-

resolution multislice CT filtering with 3D recreation and 

magnetic resonance imaging (MRI) are progressively 

utilized. These noninvasive approaches have the potential 

to move forward the security and comfort of coronary 

imaging; be that as it may, resolution remains inferior to 

standard coronary angiography. 

 

Both left and right heart catheterizations are performed on 

most patients being assessed for valve surgery [4]. Right 

heart catheterization more often than not utilizes a Swan-

Ganz catheter embedded by means of a large vein into the 

right heart. Estimations of right-sided chamber pressures, 

the aspiratory supply route pressure, and the pneumonic 

capillary wedge pressure (which reflects the cleared-out 

atrial pressure) are made. Regularly, oxygen immersion in 

each area too is measured. A thermodilution cardiac 

output is decided. In a cleared-out heart catheterization, a 

catheter is passed from the femoral or brachial course back 

in spite of the fact that the aorta to the heart. It is used to 

degree pressures within the aortic root and cleared out the 

ventricular chamber. Any slope characteristic of stenosis 
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over the aortic valve is measured. The angle over the 

mitral valve is the contrast between concurrent 

estimations of pneumonic capillary wedge pressure (the 

proportionate of cleared-out atrial weight) and cleared-out 

ventricular end-diastolic pressure. Over the aortic valve, a 

pullback perusing is gotten on a few events. The valve 

zones at that point can be calculated utilizing the Gorlin 

equation that relates the zone of the valve to the weight 

angle over the valve and the cardiac output. Coronary 

angiography is performed to explore any related coronary 

disease that may well be repaired at the same time during 

surgery. In a few more youthful patients and in a few crisis 

circumstances, the data given by the echocardiogram may 

be adequate and heart catheterization may not be required. 

 

After the method and its signs, dangers, and benefits are 

clarified to the understanding and educated consent is 

gotten, the understanding is set on the cardiac 

catheterization table and centered beneath the C-arm of 

the radiographic gantry [5]. Taking after a fitting 

procedural security "time-out" sterile arrangements and 

hanging are completed. Vascular get to is performed 

utilizing local anesthetic managed over the vascular get to 

site preferably the radial course or then again the femoral 

course. Compared with femoral get to, outspread course 

get to is related with less get to location bleeding and 

superior results in patients with ST fragment height 

myocardial localized necrosis and intense coronary 

disorders. A1 The artery is punctured, and a vascular 

sheath is embedded, through which the angiographic 

catheter is advanced over a delicate spring-tipped 0.035-

inch guidewire that licenses secure, atraumatic section of 

the catheter to the heart. Specially formed catheters are 

situated within the coronary course ostium and connected 

to a manifold to degree pressure and to infuse radiographic 

differentiate media for coronary arteriography and 

cleared-out ventriculography (as indicated). In expansion, 

hemodynamic information are ordinarily obtained to help 

within the assessment of cardiac work beneath resting 

conditions (or in a few cases taking after stationary 

workout). Taking after demonstrative coronary 

angiography, percutaneous coronary intervention may be 

attempted in suitable people. 

 

At the conclusion of the catheterization strategy, the 

catheters are evacuated, and hemostasis of the cut location 

started. For the outspread approach, the arterial sheath is 

evacuated with the application of a specialized 

compression wrist band; the quiet can ambulate instantly 

from that point and may be released 2 to 4 hours after the 

strategy. For the femoral supply artery, hemostasis is 

accomplished either by manual compression, which needs 

the understanding to stay stationary in bed for 4 hours, or 

by utilize of a vascular closure device while the 

understanding remains in bed for 1 to 2 hours; patients are 

ordinarily released after 4 to 6 hours of recovery. 

 

CCTA 

Specialized improvements such as wide detectors, double 

source arrangement, low kV checking and high-pitch 

acquisitions have permitted to set up coronary CT 

angiography (CCTA) as an imaging methodology that 

gives tall transient and spatial determination, for motion-

free cardiac imaging and point-by-point visualization of 

coronary or myocardial pathology [6]. With expanding 

utilization of coronary CT angiography, particularly low-

dose CCTA acquisitions are always moving forward, in 

arrange to combine CT's tall anatomical determination 

with brief examination times whereas still keeping up 

exceptionally low radiation introduction. Particularly, 

high-pitch CT (pitch >3), low kV (as low as 70 kV), and 

iterative remaking calculations have come about in 

cardiovascular exams with radiation introduction of <1 

mSv. For a detailed visualization of the cardiac and 

coronary anatomy, ECG activated protocols are 

suggested, in spite of the fact that it has also been 

demonstrated, that the discovery of the coronary courses 

is possible even in a non-ECG-triggered winding mode 

with tall worldly determination. Most CCTA cases 

nowadays will be checked in a planned ECG-triggered 

consecutive filter ("step-and-shoot mode") or, in the event 

that a dual-source CT scanner is accessible, in high-pitch 

check mode, while review ECG-gating ought to be 

maintained a strategic distance from or saved to 

uncommon cases (tall heart rates, arrhythmia) due to 

possibly tall radiation exposure. 

 

CPB 
 

Diagnosis of cardiac contusion may be especially 

challenging and characterized by localized infarction, loss 

of contractility, arrhythmias, or edema which will be 

dependable for hemodynamic deterioration [7]. In 

extreme cases of cardiac contusion, temporary mechanical 

cardiocirculatory support (VA-ECMO) may be a 

lifesaving protect strategy. Progressed cardiac mechanical 

bolster gadgets such as cardiopulmonary bypass (CPB) 

and extracorporeal membrane oxygenation (ECMO) may 

once in a while be fundamental for chosen patients. 

ECMO for patients with injury was restricted within the 

past due to the require for systemic anticoagulation amid 

its utilize and the hazard of major bleeding. Progresses in 

ECMO support presently permit this strategy to be 

progressively connected to injury patients giving delayed 

cardiac and respiratory support to people whose heart and 

lungs are incapable to supply an adequate gas exchange or 

perfusion to maintain life. In chosen cases, cardiac repair 

requires the utilize of CPB; in such cases, the ascending 

aorta is the foremost utilized location of arterial 

cannulation, whereas venous cannulation is gotten 

through the correct chamber or bicaval cannulation. In 

patients with the as it were aortic valve inclusion, an 
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elective percutaneous strategy is conceivable permitting 

transcatheter aortic valve implantation (TAVI), a quick 

and successful strategy in expert centers. 

 

Most entering cardiac wounds can be treated with digital 

control and coordinated repair without CPB. But for distal 

coronary supply route injuries, these wounds require 

bypass grafting. In the event that the ventricular work isn't 

uniquely compromised, an off-pump coronary artery 

bypass can be performed without CPB in experienced 

centers. When hemodynamic failure continues CPB can 

be incidentally utilized to stabilize the patient's 

hemodynamics and permit for recovery of ventricular 

work and ensuing surgical repair. Assessment of the life 

systems of the heart is ordinarily required. Transthoracic 

or transesophageal echocardiography is vital within the 

early stage, but cardiac catheterization or coronary 

angiography can be required occasionally. 

 

Conclusion: 
 

The coronary angiography procedure involves the 

introduction of a catheter, i.e. long, thin and flexible tubes 

into the access arteries, then "upstream" all the way to the 

beginning of the aorta at the heart. The origins of the 

coronary arteries are located at the very beginning of the 

aorta. The tip of the coronary catheter is placed at the 

origin of the coronary artery. By turning on the X-ray 

machine, the contours of the coronary arteries are 

recorded, which determines their structure, as well as the 

possible existence, localization and intensity of narrowing 

or blockage. This examination is the basis on which, 

taking into account other findings and the patient's clinical 

condition, a decision is made whether the patient should 

be directed to the installation of stents, bypass surgery or 

can still be treated with drugs. 
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