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Preface
The invasive cardiovascular laboratory (ICVL) is a fast-
paced, continually evolving medical area. Seemingly 
routine procedures can rapidly become emergency situ-
ations, and an institution’s scheduling can push its staff 
to their limits more often than they find comfortable. 
New devices and treatments are always being developed, 
research projects are carried out, and new staff and new 
operators need to be taught how to work efficiently in 
the system. An ICVL is rarely boring.

For a novice it can be overwhelming. Cath lab per-
sonnel are expected to be knowledgeable and profi-
cient in hundreds of different procedures, from routine 
diagnostics to lifesaving interventional therapies. Most 
of the equipment used in the ICVL is not encountered 
anywhere else in the hospital, so the novice has to 
learn what each device is used for, how it works with 
other devices, how to prepare it, and how to use and 
dispose of it correctly. There is a lot of knowledge to 
assimilate and many new skills to develop. Although it 
may take a few months to learn the basics of the most 
common procedures, it often takes years for a cath lab 
novice to feel comfortable and be competent with all 
aspects of working in an ICVL.

Many textbooks on cardiovascular catheterization 
are available, but the vast majority are written by phy-
sicians for physicians; very few have been written to 
address the training needs of nonphysician members of 
the ICVL team. Although there is a large overlap in the 
knowledge and skills required of physicians and ICVL 
staff, the perspectives are different. What the non-
physician staff does in the lab is not the same as what 
the physicians do. This text was written by cath lab 
nurses, technicians, and educators for cath lab nurses, 
technicians, and educators. It has been designed not 
only to be a helping hand to those just starting out in 
the specialty, but also to serve as a reference for those 
who have been working in our field for years.

The nonphysician staffing mix of an ICVL varies 
among institutions but can include registered nurses 
(RNs), cardiovascular technologists/technicians (CVTs), 
radiologic technologists (RT [Rs]), emergency medical 
technicians/paramedics (EMTs), respiratory therapists 
(RRTs), nurse practitioners (NPs), physician assistants 
(PAs), and nurse anesthetists (CRNAs). It is for these 

people that this book has been written. This multidis-
ciplinary team shares a field of knowledge and range of 
skills that are unique, and the body of information they 
use every day is larger than any one book can cover. 
In this book, we have brought together the basics: the 
what, why, and how we do things in the lab, as well as 
where to go for more information when needed.

Regardless of academic or professional back-
ground, patient care is the central pillar of all work 
carried out by cath lab personnel. Treat every patient 
as you would like to be treated yourself.

New to This Edition
Endovascular cardiovascular therapy continues to grow 
and evolve. Procedures that were experimental when 
our last edition was published may be commonplace 
today, whereas others have fallen out of clinical practice 
and might never be seen again. In such a rapidly chang-
ing field, textbooks need to be updated regularly. The 
decade since we published the third edition has seen 
many changes to the work carried out in the ICVL, and 
these are reflected in changes we have made to the text.

This edition includes the following updates from 
the previous edition:

•	 Learning objectives have been developed for 
each chapter to clearly explain what readers will 
learn from the chapter. They set out the chapter’s 
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xviii Preface

desired outcomes and provide a basis on which 
learning can be gauged.

•	 Each chapter ends with a summary that recaps 
the chapter content.

•	 Self-assesment questions have been added to 
the end of each chapter. An answer key is avail-
able to instructors.   

•	 All references throughout the book have been 
updated.

•	 Slides in PowerPoint format provide a summary 
of each chapter’s content. These slides can be used 
to accompany lessons in a classroom and by stu-
dents who need to compress the relevant informa-
tion prior to assessment.

•	 Each chapter has a corresponding a document 
that provides the reader with a range of vetted, 
relevant Additional Educational Resources. 
These resources provide background information 
and supporting material for trainers and students.

•	 Every chapter has been updated with input 
from experts in our field who come from a wide 
range of backgrounds. All are experienced pro-
fessionals who have worked for many years in 

ICVLs, and many are active in cardiovascular 
education.

•	 This is the first edition printed in color, enabling 
us to create a more visually appealing learning 
experience for the reader. Many new images have 
been added to improve the learner’s understand-
ing of the procedures and technology presented.

•	 More than 470 figures are included in this edi-
tion. They have been developed to help students 
and veterans connect the written descriptions and 
explanations with visual examples.

Changes have also been made to the book’s struc-
ture. Some of the important content changes include 
the following:

•	 A new chapter covering the endovascular treatment 
of pulmonary embolism has been added to the book.

•	 Structural heart procedure chapters have been 
updated and expanded.

•	 Defibrillation, which had its own chapter in the third 
edition, has been added to the Emergencies in the 
Cath Lab chapter, and cardioversions were moved to 
the Temporary Pacing and Cardioversion chapter.

•	 Distal embolic protection and stents, which had 
their own chapters in the third edition, have been 
added to the Percutaneous Carotid Interventions 
chapter in this edition.

•	 The intravascular ultrasound chapter has been 
renamed Intravascular and Intracardiac Imaging to 
include optical coherence tomography.
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•	 Several chapters that were less specific to invasive 
cardiovascular procedures have been removed.

To make it easier to navigate within the book, the 
chapters have been rearranged into six parts or sec-
tions.

•	 Part I: Basics. Covers the basic information that 
everyone who works in an ICVL must have a good 
grasp of, such as cardiovascular anatomy and 
physiology, radiology, asepsis, patient care, etc.

•	 Part II: Diagnostics. Includes diagnostic cardiac 
procedures, hemodynamic measurements, IVUS, 
and the functional assessment of coronary lesions.

•	 Part III: Coronary Interventions. Covers percu-
taneous coronary interventions as well as emer-
gencies, cardiac assist devices, and object-retrieval 
procedures.

•	 Part IV: Cardiac Structural Interventions. 
Includes pacemaker and defibrillator implanta-
tion, valve repair and replacement, electrophysi-
ology, and pediatric procedures.

•	 Part V: Non-cardiac Interventions. Groups 
together peripheral procedures from top to bot-
tom: carotid artery interventions, pulmonary 
embolism treatment, renal artery interventions, 
abdominal aortic aneurysm repair, and subaortic 
interventions.

•	 Part VI: Pharmacology and Research. Includes 
a chapter on cardiovascular pharmacology and 
one on cardiovascular research.

Dedication
When we set out to update this book in February 2020, 
coping with a deadly pandemic was not something we 
had a risk management plan for. The fourth edition of 
Invasive Cardiology: A Manual for Cath Lab Personnel is 
dedicated to our colleagues who have struggled with 
COVID-19, either directly or indirectly. Long shifts, 
changed schedules, losing team members to the virus 
or emotional and physical burnout, and changing reg-
ulations covering work and private life have all made 
these last couple of years more difficult than most. But 

we are resilient, and we are flexible—colleagues who 
do what has to be done to maintain the health of their 
patients, themselves, and their communities.

A special thanks goes out to those colleagues who, 
despite the challenges this virus has added to their 
work, still found time to contribute to this book. Your 
personal time spent writing, revising, and reviewing 
materials made this book fantastic.

Thank you.

Sandy Watson
Ken Gorski

Resources

Student Resources
The following student resources come with the purchase 
of this text (and are available for separate purchase):

•	 eBook 
•	 Step-by-step procedures 
•	 Terminology flashcards
•	 Additional Educational Resources

Instructor Resources
Instructor resources are available to qualified  
instructors:

•	 Slides in PowerPoint format
•	 Lecture Outlines
•	 Image bank
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