cardiac procedures terminology

cardiac procedures terminology can be complex and daunting, but a firm grasp of these terms is crucial for
patients, caregivers, and healthcare professionals alike. Understanding the language used to describe
diagnostic tests, minimally invasive interventions, and open-heart surgeries empowers individuals to
engage more effectively in their healthcare decisions and discussions. This comprehensive article aims to
demystify the world of cardiac procedures, breaking down the essential terminology related to imaging,
interventional cardiology, electrophysiology, and surgical interventions. By illuminating these terms, we

enhance communication and foster a deeper understanding of cardiovascular health and treatment.
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Understanding Diagnostic Cardiac Procedures Terminology

Diagnostic cardiac procedures are the first step in identifying and assessing cardiovascular conditions. These
tests provide critical information about the heart's structure, function, and electrical activity, guiding
subsequent treatment decisions. From non-invasive imaging to more involved functional tests, each plays a

vital role in painting a comprehensive picture of heart health.

Electrocardiogram (ECG/EKG)

An electrocardiogram, commonly abbreviated as ECG or EKG, is a fundamental diagnostic tool that records
the electrical activity of the heart. Small electrodes are placed on the skin to detect the electrical impulses
that cause the heart to beat. The resulting tracing on paper or a screen reveals information about heart rate,
rhythm, and can indicate various abnormalities such as arrhythmias, myocardial infarction, or chamber

enlargement. It is a painless, non-invasive, and quick procedure.



Echocardiogram

An echocardiogram, often referred to as an "echo,” is an ultrasound test that uses sound waves to create
moving pictures of the heart. This allows physicians to visualize the heart's chambers, valves, walls, and
major blood vessels. It helps assess the heart's pumping function (ejection fraction), identify valve problems
(stenosis or regurgitation), detect blood clots, and evaluate the size and thickness of the heart muscle.
Transthoracic echocardiograms (TTE) are performed externally, while transesophageal echocardiograms

(TEE) involve inserting a probe down the esophagus for clearer images.

Stress Test

A stress test, also known as an exercise stress test or treadmill test, evaluates how the heart performs under
physical exertion. Patients walk on a treadmill or cycle a stationary bike while their heart rate, blood
pressure, and ECG are continuously monitored. The test helps diagnose coronary artery disease, determine
the safe level of exercise for individuals, and assess the effectiveness of cardiac treatments. In some cases,
pharmacological stress tests are used for patients unable to exercise, where medications are administered to

simulate the effects of exercise on the heart.

Cardiac MRI

Cardiac Magnetic Resonance Imaging (MRI) provides detailed cross-sectional images of the heart using
magnetic fields and radio waves. This advanced imaging technique offers excellent soft-tissue contrast,
allowing for precise evaluation of heart muscle damage (e.g., from a heart attack), inflammation, scarring,
congenital heart defects, and abnormalities of the aorta. Cardiac MRI can also assess blood flow and heart

valve function without the use of ionizing radiation.

Cardiac CT Scan

A Cardiac Computed Tomography (CT) scan uses X-rays to create detailed images of the heart and blood
vessels. It is particularly useful for visualizing the coronary arteries to detect calcification (coronary artery
calcium scoring) or blockages, and for assessing the structure of the heart and aorta. Cardiac CT angiography
(CTA) involves injecting contrast dye to highlight the blood vessels, providing detailed views of blood flow

and potential narrowing or blockages.

Understanding Interventional Cardiac Procedures Terminology

Interventional cardiology focuses on treating heart conditions using minimally invasive techniques,
primarily through catheter-based procedures. These methods often replace the need for open-heart

surgery, leading to faster recovery times and reduced patient risk. The terminology here often involves



specialized catheters, wires, and devices used to access and treat blockages or structural issues within the

heart and its vessels.

Cardiac Catheterization

Cardiac catheterization is a procedure used to diagnose and treat certain heart conditions. A thin, flexible
tube called a catheter is inserted into a blood vessel, typically in the groin or arm, and guided to the heart.
It is used to measure pressures within the heart chambers, take blood samples, and importantly, to perform

angiography, where contrast dye is injected to visualize the coronary arteries.

Coronary Angiography

Coronary angiography, often performed during cardiac catheterization, is a diagnostic imaging technique
used to visualize the coronary arteries. Contrast dye is injected through a catheter into the coronary
arteries, and X-ray images are taken. This allows cardiologists to identify the location and severity of
blockages (stenosis) or narrowing in the arteries that supply blood to the heart muscle. It is the gold

standard for diagnosing coronary artery disease.

Angioplasty

Angioplasty is a procedure used to open narrowed or blocked coronary arteries. Following angiography, a
balloon-tipped catheter is guided to the blockage. The balloon is then inflated, compressing the plaque
against the artery wall and widening the lumen (the open space within the artery). This improves blood

flow to the heart muscle.

Stent Placement

A stent is a small, expandable mesh tube, usually made of metal, that is implanted into a coronary artery to
keep it open after angioplasty. The stent is delivered to the blockage on a balloon catheter. Once the balloon
is inflated, the stent expands and is deployed, acting as a scaffold to support the artery wall and prevent re-
narrowing. Many stents are drug-eluting, meaning they are coated with medication that is slowly released

to prevent scar tissue formation and re-stenosis.

Percutaneous Coronary Intervention (PCI)

Percutaneous Coronary Intervention (PCI), also known as angioplasty with stenting, is a broad term
encompassing the minimally invasive procedures used to open blocked or narrowed coronary arteries. It

involves accessing the artery through a small puncture in the skin (percutaneous) and using catheters to



perform the intervention. PCI is a cornerstone of treatment for acute myocardial infarction (heart attack)

and stable coronary artery disease.

Understanding Electrophysiology Cardiac Procedures

Terminology

Electrophysiology (EP) procedures focus on diagnosing and treating heart rhythm disorders (arrhythmias).
These conditions arise from problems with the heart's electrical system, affecting the rate and regularity of
the heartbeat. EP studies and ablations are specialized procedures that delve into the intricate electrical

pathways of the heart.

Electrophysiology Study (EPS)

An electrophysiology study (EPS) is an invasive diagnostic procedure used to assess the electrical properties
of the heart. Thin, flexible wires (catheters) are inserted into blood vessels and guided to the heart. These
catheters record the heart's electrical signals and can be used to stimulate the heart to try and reproduce
arrhythmias. An EPS helps pinpoint the origin of abnormal heart rhythms and determine the best course of

treatment.

Cardiac Ablation

Cardiac ablation is a procedure used to treat arrhythmias. During an EP study, if an abnormal electrical
pathway or focus is identified as the cause of the arrhythmia, it can be treated with ablation. This typically
involves using radiofrequency energy or cryotherapy (extreme cold) delivered through a special catheter
to create tiny scars in specific areas of heart tissue. These scars block the abnormal electrical signals, thereby

correcting the irregular heartbeat.

Atrial Fibrillation (AFib) Ablation

Atrial fibrillation ablation is a specific type of cardiac ablation performed to treat the most common type of
sustained cardiac arrhythmia, AFib. The procedure aims to isolate the pulmonary veins, which are often
the source of the abnormal electrical signals that trigger AFib. By creating scar tissue around these veins,

the faulty signals are blocked from entering the atria.

Ventricular Tachycardia (VT) Ablation

Ventricular tachycardia ablation targets life-threatening fast heart rhythms originating in the ventricles.



VT can be caused by scar tissue from a previous heart attack or other heart muscle diseases. The EP team

works to map the origin of the VT and then ablate the abnormal tissue responsible for the rapid heartbeat.

Understanding Cardiac Surgery Procedures Terminology

Cardiac surgery, often referred to as open-heart surgery, involves procedures performed on the heart
muscle, valves, or major blood vessels, typically requiring the chest to be opened. While minimally
invasive techniques are advancing, traditional open-heart surgery remains critical for complex repairs and

replacements. The terminology here reflects the more extensive nature of these interventions.

Coronary Artery Bypass Grafting (CABG)

Coronary Artery Bypass Grafting (CABG), commonly known as bypass surgery, is performed to improve
blood flow to the heart muscle when coronary arteries are severely narrowed or blocked. Healthy blood
vessels (grafts) from other parts of the body, such as the chest wall, arm, or leg, are used to create new
pathways around the blocked sections of the coronary arteries. This reroutes blood flow to the heart muscle,

relieving symptoms like angina.

Heart Valve Repair/Replacement

Heart valve procedures involve repairing or replacing damaged heart valves that are not opening or
closing properly. Valvular heart disease can lead to symptoms such as shortness of breath, fatigue, and chest
pain. Valve repair aims to fix the existing valve, while valve replacement involves inserting an artificial
(mechanical or biological) valve. Common valves treated include the aortic, mitral, tricuspid, and

pulmonary valves.

Aortic Aneurysm Repair

An aortic aneurysm is a bulge or swelling in the aorta, the main artery carrying blood from the heart to
the rest of the body. If an aneurysm grows large or is at risk of rupturing, it requires repair. This can be
done through open surgery, where a section of the weakened aorta is replaced with a graft, or

endovascularly, using a stent graft inserted through a catheter.

Heart Transplant

A heart transplant is a surgical procedure for individuals with end-stage heart failure when other
treatments have failed. It involves removing the diseased heart and replacing it with a healthy heart from

a deceased donor. This is a complex procedure reserved for select patients who meet strict criteria and



requires lifelong immunosuppression medication to prevent the body from rejecting the new heart.

Understanding Cardiac Imaging Terminology

Cardiac imaging encompasses a range of techniques that provide visual information about the heart's
structure, function, and blood flow. These non-invasive and minimally invasive methods are essential for
diagnosis and monitoring treatment efficacy. Understanding the specific terms used in these reports is key

to comprehending the findings.

Ejection Fraction (EF)

Ejection fraction (EF) is a measurement of how well the left ventricle of the heart pumps blood with each
contraction. It is expressed as a percentage. For example, a normal EF is typically between 50% and 70%. A
reduced EF can indicate heart muscle damage or weakness, common in conditions like heart failure.

Echocardiography and cardiac MRI are primary methods for measuring EF.

Myocardial Perfusion Imaging

Myocardial perfusion imaging is a type of nuclear cardiology test that evaluates blood flow to the heart
muscle. Radioactive tracers are injected, and a special camera captures images to show how well blood is
reaching different areas of the heart, both at rest and under stress. Areas with reduced or absent uptake of

the tracer may indicate blockages in the coronary arteries or damage from a previous heart attack.

Left Ventricular Ejection Fraction (LVEF)

Left Ventricular Ejection Fraction (LVEF) specifically refers to the ejection fraction of the left ventricle,
which is the heart's main pumping chamber. It is the most commonly reported EF value. A low LVEF is a

significant indicator of systolic heart failure, meaning the heart's ability to contract effectively is impaired.

Coronary Artery Calcium (CAC) Score

A Coronary Artery Calcium (CAC) score is a measurement obtained from a non-contrast CT scan that
quantifies the amount of calcified plaque in the coronary arteries. Calcium deposits are a marker of
atherosclerosis (hardening of the arteries). A higher CAC score indicates a greater risk of future
cardiovascular events such as heart attack or stroke. While it doesn't show blockages directly, it's a powerful

predictor of cardiovascular risk.



Key Terms in Cardiac Catheterization and Angiography

Cardiac catheterization and angiography are pivotal procedures in the diagnosis and treatment of coronary
artery disease. The terminology associated with these procedures is specific and relates to the tools used, the

findings observed, and the interventions performed within the coronary arteries and heart chambers.

Catheter

A catheter is a thin, flexible tube made of plastic or rubber. In cardiac procedures, specialized catheters are
used to access blood vessels and reach the heart. They can be used for diagnostic purposes, such as injecting
contrast dye for angiography or measuring pressures, or for therapeutic interventions like delivering

balloons or stents.

Guidewire

A guidewire is a thin, flexible wire that is advanced through a catheter to help guide it to specific locations
within the blood vessels or heart. Cardiologists use guidewires to navigate complex arterial pathways and

precisely position balloons, stents, or other devices.

Contrast Dye

Contrast dye, also known as a contrast agent or radiocontrast medium, is a special liquid that is injected into
the bloodstream during imaging procedures like angiography or CT scans. The dye makes blood vessels or
structures more visible on X-ray images, allowing for the detection of blockages, abnormalities, or blood

flow patterns.

Lesion

In the context of cardiology, a lesion refers to any abnormal or diseased area within a blood vessel or heart
tissue. This most commonly refers to plaque buildup (atherosclerosis) in the coronary arteries, which can
narrow the vessel and restrict blood flow. Lesions are often described by their location, length, and degree

of narrowing.

Stenosis

Stenosis is a medical term meaning narrowing. In cardiology, it most often refers to the narrowing of a
coronary artery due to plaque buildup, which restricts blood flow to the heart muscle. The degree of

stenosis is usually expressed as a percentage (e.g., 70% stenosis).



Electrophysiology Study (EPS) and Ablation Terminology

Electrophysiology studies and ablations are highly specialized procedures designed to diagnose and treat
electrical problems of the heart. The terminology reflects the focus on electrical signals, pathways, and the

targeted modification of heart tissue.

Arrhythmia

An arrhythmia is an irregular heartbeat. It can manifest as a heart beating too fast (tachycardia), too slow
(bradycardia), or with an irregular rhythm. Arrhythmias can originate in the atria (upper chambers) or

ventricles (lower chambers) of the heart.

Access Site

The access site is the location on the body where the catheters are inserted during an EP study or ablation,
most commonly in the groin (femoral vein) or sometimes in the arm or neck. After the procedure, this site

needs careful attention to prevent bleeding or other complications.

Mapping

Mapping is a critical part of an EP study and ablation. It involves using the recording catheters to create a
detailed map of the heart's electrical activity. This process helps identify the exact origin and pathways of

abnormal electrical signals that cause arrhythmias.

Radiofrequency Ablation (RFA)

Radiofrequency ablation (RFA) is the most common method of cardiac ablation. It uses heat generated by
radiofrequency energy delivered through a specialized catheter to create small, controlled scars in specific
areas of heart tissue. These scars permanently interrupt the abnormal electrical pathways responsible for

the arrhythmia.

Cryoablation

Cryoablation is another method of cardiac ablation that uses extreme cold (cryotherapy) to destroy abnormal
heart tissue. It is often used for specific types of arrhythmias, such as atrial fibrillation, as it can offer certain

advantages in terms of tissue selectivity and reversibility in some cases.



Heart Valve Procedures Terminology

Heart valve procedures address problems with the heart's four valves, which ensure blood flows in the
correct direction. When valves become damaged, they may need to be repaired or replaced. The

terminology here distinguishes between the type of valve issue and the method of correction.

Valvular Heart Disease

Valvular heart disease refers to any condition affecting one or more of the heart's four valves. The most
common problems are stenosis (narrowing of the valve opening, restricting blood flow) and regurgitation

(leakage of blood backward through the valve when it should be closed).

Mitral Valve Prolapse (MVP)

Mitral valve prolapse (MVP) is a condition where the flaps of the mitral valve bulge (prolapse) into the left
atrium during ventricular contraction. While often benign, in some cases, it can lead to mitral

regurgitation.

Transcatheter Aortic Valve Replacement (TAVR)

Transcatheter Aortic Valve Replacement (TAVR), also known as Transcatheter Aortic Valve Implantation
(TAVI), is a minimally invasive procedure to replace a narrowed aortic valve (aortic stenosis). A new
valve, mounted on a balloon-tipped catheter, is inserted through a large artery (usually in the groin) and

guided to the heart, where it is expanded to push the old valve aside and take its place.

Bioprosthetic Valve

A bioprosthetic valve, also known as a biological or tissue valve, is a prosthetic heart valve made from
animal tissue (porcine or bovine) or human tissue. These valves tend to last about 10-15 years and may not

require long-term blood thinners, making them a good option for certain patients.

Mechanical Valve

A mechanical valve is a prosthetic heart valve made of durable materials like carbon or metal. These valves
are designed to last a lifetime but typically require patients to take lifelong anticoagulant medication (blood

thinners) to prevent blood clots from forming on the valve.



Coronary Artery Bypass Grafting (CABG) Terminology

Coronary Artery Bypass Grafting (CABG) is a major surgical procedure to restore blood flow to the heart
muscle. The terminology associated with CABG describes the vessels used for grafting, the surgical

approach, and the goals of the intervention.

Graft Vessel

A graft vessel is a healthy blood vessel taken from another part of the patient's body and used to create a
bypass around a blocked coronary artery during CABG surgery. Common graft vessels include the internal
mammary artery (IMA) from the chest wall, the saphenous vein from the leg, and the radial artery from

the arm.

Anastomosis

Anastomosis refers to the surgical connection between two structures, typically blood vessels. In CABG, it is
the point where the graft vessel is connected to the coronary artery beyond the blockage and to the aorta

(the main artery leaving the heart).

Off-Pump CABG

Off-pump CABG is a technique where the coronary artery bypass surgery is performed without the use of
a heart-lung bypass machine. The surgeon operates on the beating heart, often using specialized

instruments to stabilize the area being worked on. This approach may be preferred for certain patients.

On-Pump CABG

On-pump CABG is the traditional method of performing coronary artery bypass surgery. During this
procedure, the patient's blood is diverted to a heart-lung bypass machine, which takes over the function of

the heart and lungs, allowing the surgeon to operate on a still, bloodless heart.

Pacemaker and Implantable Cardioverter-Defibrillator (ICD)
Terminology

Pacemakers and ICDs are devices implanted to manage heart rhythm abnormalities. Pacemakers help
regulate slow heartbeats, while ICDs can treat dangerously fast heart rhythms and prevent sudden cardiac

arrest. Understanding the components and functions of these devices is essential.



Pacemaker

A pacemaker is a small electronic device implanted under the skin, usually in the chest, to help regulate a
slow heart rate. It consists of a pulse generator containing a battery and circuitry, and one or more leads
(wires) that are threaded through blood vessels to the heart chambers. The pacemaker monitors the heart's

rhythm and delivers electrical impulses to ensure a consistent heartbeat when necessary.

Implantable Cardioverter-Defibrillator (ICD)

An implantable cardioverter-defibrillator (ICD) is a more advanced device than a pacemaker, designed to
treat life-threatening rapid arrhythmias, such as ventricular tachycardia and ventricular fibrillation. Like a
pacemaker, it has a pulse generator and leads. However, an ICD can also deliver a high-energy shock
(defibrillation) to restore a normal heart rhythm if a dangerous arrhythmia is detected. It can also function

as a pacemaker for slow heart rates.

Lead

A lead is an insulated wire that connects the pulse generator of a pacemaker or ICD to the heart muscle.
The leads transmit electrical impulses from the generator to the heart and also carry electrical signals from

the heart back to the generator, allowing the device to monitor heart rhythm.

Pulse Generator

The pulse generator is the main component of a pacemaker or ICD, housed in a small metal casing. It
contains the battery (which typically lasts many years) and the electronic circuitry that monitors the
heart's electrical activity and delivers pacing or defibrillation impulses as needed. The pulse generator is

usually implanted just below the collarbone.

Understanding Cardiac Arrest and Resuscitation Terminology

Cardiac arrest is a critical medical emergency where the heart suddenly stops beating effectively.
Resuscitation efforts are aimed at restoring heart function and circulation. Understanding these terms is

vital for recognizing the emergency and the immediate interventions required.

Cardiac Arrest

Cardiac arrest is a sudden and complete cessation of the heart's pumping function. This leads to an

immediate loss of consciousness, absence of breathing, and loss of pulse. It is a life-threatening medical



emergency requiring immediate intervention.

Cardiopulmonary Resuscitation (CPR)

Cardiopulmonary Resuscitation (CPR) is an emergency life-saving procedure performed when someone's
breathing or heartbeat has stopped. It involves chest compressions and sometimes artificial ventilation
(rescue breaths) to manually circulate blood and oxygen to the brain and vital organs until more advanced

medical help arrives.

Defibrillation

Defibrillation is the administration of an electrical shock to the heart to stop a life-threatening, chaotic
rhythm (like ventricular fibrillation) and allow a normal rhythm to resume. This is performed using a

defibrillator, which can be an external device or part of an ICD.

Automated External Defibrillator (AED)

An Automated External Defibrillator (AED) is a portable medical device designed to be used by laypeople
in emergency situations. It can analyze the heart rhythm and, if necessary, deliver an electrical shock to

the victim. AEDs are commonly found in public places such as airports, shopping malls, and sports arenas.

Common Abbreviations in Cardiac Procedures Terminology

The field of cardiology is replete with abbreviations, which are used extensively in medical charts, reports,
and discussions to save time and space. Familiarity with these common abbreviations is essential for

effective communication and understanding.

List of Common Cardiac Abbreviations

¢ ACS: Acute Coronary Syndrome
o AMI: Acute Myocardial Infarction (Heart Attack)
e CABG: Coronary Artery Bypass Grafting

e CAD: Coronary Artery Disease



ECG/EKG: Electrocardiogram

EF: Ejection Fraction

EP: Electrophysiology

EPS: Electrophysiology Study

ICD: Implantable Cardioverter-Defibrillator

MI: Myocardial Infarction

MVP: Mitral Valve Prolapse

PCI: Percutaneous Coronary Intervention

RFA: Radiofrequency Ablation

TEE: Transesophageal Echocardiogram

TAVR/TAVI: Transcatheter Aortic Valve Replacement/Implantation

o TTE: Transthoracic Echocardiogram

VT: Ventricular Tachycardia

Q What is the difference between angioplasty and bypass surgery?

A: Angioplasty is a minimally invasive procedure that uses a balloon to open blocked coronary arteries,
often with the placement of a stent to keep the artery open. Bypass surgery, or CABG, is open-heart
surgery where healthy blood vessels are used to create new pathways around blockages in the coronary

arteries.

Q What does an ejection fraction of less than 50% mean?

A: An ejection fraction (EF) of less than 50% indicates that the heart's left ventricle is not pumping blood as
effectively as it should. This reduced pumping ability is often associated with heart failure and can signify

damage to the heart muscle.



Q: Is a cardiac ablation painful?

A: During a cardiac ablation procedure, patients are typically given sedation and pain medication, so they
are usually comfortable and may not feel pain directly. Local anesthetic is used at the access site to numb
the skin. The procedure itself is not described as painful, though some patients might feel pressure or minor

discomfort.

Q What is the main purpose of a coronary stent?

A: The main purpose of a coronary stent is to keep a narrowed or blocked coronary artery open after
angioplasty. It acts as a scaffold, preventing the artery from collapsing or re-narrowing, thereby ensuring

improved blood flow to the heart muscle.

Q How does an ICD differ from a pacemaker?

A: A pacemaker primarily monitors the heart rhythm and delivers pacing impulses to correct a slow heart
rate. An ICD does the same but also has the capability to detect and treat life-threatening rapid heart
rhythms by delivering a powerful electrical shock (defibrillation).

Q: What does "stenosis" mean in the context of heart valves?

A: "Stenosis" refers to the narrowing of a heart valve opening. This prevents the valve from opening fully,

restricting the normal flow of blood through the heart and potentially forcing the heart to work harder.

Q What is the role of contrast dye in cardiac procedures?

A: Contrast dye is used in cardiac imaging procedures like angiography and CT scans to make blood vessels
and heart chambers more visible on X-ray images. It allows cardiologists to precisely identify blockages,

evaluate blood flow, and assess the structure of the heart and its vessels.

Q Can someone live a normal life after a heart transplant?

A: Yes, many individuals can live a good quality of life after a heart transplant. However, it requires
lifelong adherence to immunosuppressive medications to prevent organ rejection and regular medical
follow-up. Quality of life can vary depending on the individual's overall health and management of post-

transplant care.
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