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Foreword

As the internet has become the most commonly used source of medical
information for patients and physicians alike, very few textbooks retain their
relevance; however, Noninvasive Vascular Diagnosis: Practical Textbook for
Clinicians, in its fifth edition, is an exception. It retains its relevance by
covering a huge field, noninvasive vascular diagnosis, where the technology
for many vascular diagnostic devices has been developed by many medical
specialties, in addition to vascular surgery, so publications related to their
value are spread throughout medical and engineering journals. It would take
a lifetime to collect and read all the information included in this textbook.

As diagnostic and treatment options have become minimally invasive and
procedures can now be done in an outpatient center or office by many
specialties, a textbook like Noninvasive Vascular Diagnosis: Practical Text-
book for Clinicians has value to physicians and nurses from many specialties
who diagnose or treat a range of vascular diseases in either outpatient or
inpatient sites.

From Drs. Ali AbuRahma and Bruce Perler, senior editors, to associate
editors Drs. Dennis Bandyk and Jan Brunkwall, each has organized their part
anatomically and reported on the diagnostic techniques for the wide spectrum
of vascular diseases in their anatomic region. The authors in each part repre-
sent the acknowledged experts in their respective fields, as well as being on the
cutting edge of research; each is published widely on their topic, making each
chapter both relevant and including the most up-to-date information.

The basic principles of vascular disease evaluation and diagnosis have
remained the same for many years – most patients require only a carefully
conducted history and physical exam to make a vascular disease diagnosis;
however, noninvasive vascular diagnostic testing is often required to confirm
the diagnosis and objectively document it. As Eugene Strandness, one of the
pioneers of vascular ultrasound, often said, duplex ultrasound is the “eyes and
ears” of the vascular specialist. Noninvasive imaging is often also useful in
helping decide on the best treatment option, as well as guiding the treatment
and assessing its impact. Vascular imaging and physiologic testing also help
determine when a treatment is failing, allowing intervention before complete
failure.

The book takes the reader through a process, from learning the principles of
vascular physics, hemodynamics, and ultrasound to systematically organized
parts and chapters that teach about each region of the body, first for arterial
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disease, followed by venous disease, and lastly addressing unusual vascular
diseases, such as vascular malformations, that also benefit from noninvasive
testing.

The first part, Vascular Laboratory Operations, discusses the principles in
setting up a vascular lab and developing a quality program, as well as the
qualifications of physicians who should interpret vascular lab studies.

The editors have then organized their parts using an anatomic approach,
starting with cerebrovascular disease, where they cover the most important
imaging techniques, including duplex ultrasound for screening, criteria for
diagnosis of stenoses, assessing proximal arch vessels, and using transcranial
Doppler during carotid stenting.

The next part discusses the multiple physiologic and anatomic methods of
diagnosing and monitoring lower and upper extremity arterial vascular dis-
ease. Although anatomy is important, the physiologic impact of arterial dis-
eases is emphasized in this part, as well as correlating arterial disease with
symptoms and the degree of limb ischemia.

The next part focuses on diagnostic techniques to evaluate and treat venous
disease, including the use of plethysmography, duplex ultrasound, and cross-
sectional imaging for diagnosis and during venous procedures, including
ablation, placement of filters, stents, and closure of venous malformations.

The final anatomic part addresses vascular diseases of the abdominal and
visceral vessels, including the diagnostic criteria for aneurysms, visceral
occlusive diseases, and uncommon diseases of the abdominal arteries and
veins.

A concluding part addresses less commonly used techniques such as
TCPO2 and 3-D ultrasound, which are currently not part of many vascular
labs, as well as chapters on competing technologies such as CT and MR
scanning. Lastly, there is a chapter on the management of a successful
vascular lab.

Noninvasive Vascular Diagnosis: Practical Textbook for Clinicians retains
its relevance by providing the foundation for understanding vascular disease
diagnosis. It helps the well-motivated vascular specialist diagnose a broad
range of vascular diseases and also assists by providing the diagnostic criteria
for delivering the most appropriate, cost-effective care. In addition, it is a great
resource for residents in training and practicing physicians to pass certifying
exams, which enable their participation in accredited noninvasive
vascular labs.

Read it from cover to cover or when you have a challenging diagnostic
vascular problem, in either case, you will not be disappointed!

viii Foreword



Preface to the Fifth Edition

This fifth edition of the popular textbook, Noninvasive Vascular Diagnosis:
Practical Textbook for Clinicians, highlights further new advances in nonin-
vasive vascular diagnostics. The format of this new edition follows the same
practical methodology of previous editions, comprehensively covering vari-
ous noninvasive methodologies in diagnosing vascular diseases, region by
region. Each part is closed with a chapter covering the clinical implications of
these noninvasive vascular methods with emphasis on unusual clinical topics
that are not covered in separate chapters. This book covers the entire spectrum
of vascular noninvasive diagnosis issues, including all necessary technology,
details of laboratory operation, accreditation, and the totality of clinical appli-
cations. As such, this book should serve as an unparalleled resource for
vascular trainees and experienced clinicians alike across all specialties who
care for vascular patients, as well as those who manage vascular laboratory
operations.

All chapters have been updated, including references, with new authors
added to some chapters, based on their most recent interests and areas of
expertise. This new edition also contains several new chapters with new
authors, covering several topics of special interest to the vascular specialist.
For example, new chapters were added to cover: “Ergonomics and Vascular
Lab,” “Correlation of Doppler PSV >230 c/s to Positive Predictive Value in
Predicting >70% and >80% Carotid Stenosis,” “Incidence of Subclavian
Steal as Detected by Carotid Duplex Ultrasound and Its Clinical Implications,”
“Duplex Ultrasound Surveillance After Carotid Endarterectomy,” “Role of
Follow-Up Duplex Ultrasound Post Deep Vein Thrombosis,” “Role of Duplex
Ultrasound Screening/Surveillance in High-Risk Deep Vein Thrombosis
Patients,” “Duplex Ultrasound of Renal Transplants,” “Clinical Validation of
3-Dimensional Ultrasound for Diagnosis of Abdominal Aortic Aneurysm,”
“Duplex Ultrasound Screening for Abdominal Aortic Aneurysm,” and “Role
of CT Angiography in Pre- and Postabdominal Aortic Aneurysm Endo-
vascular Grafts.”

A new associate editor, Dr. Jan Brunkwall of University of Cologne,
Germany, was also assigned to Part II, Vascular Hemodynamics and Basic
Vascular Physics, and Part VII, Miscellaneous, based on his interests and
expertise.

As in previous editions, Dr. Robert Zwolak, a nationally recognized expert
in coding and reimbursement for vascular laboratory testing, provided a
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comprehensive updated chapter, which is extremely critical for many of the
independent vascular laboratories and their reimbursement.

The editors and associate editors would like to express their most sincere
appreciation to all contributors to this new edition, for without their help, this
edition would not have been possible.

Charleston, WV, USA Ali F. AbuRahma
Baltimore, MD, USA Bruce A. Perler
February 2022

x Preface to the Fifth Edition



Preface to the Fourth Edition

This 4th edition of this popular textbook, Noninvasive Vascular Diagnosis:
Practical Textbook for Clinicians, will highlight further advances in noninva-
sive diagnostic methods of vascular diseases. As you will notice, the format of
this new edition follows the same practical methodology of previous editions,
comprehensively covering various noninvasive methodologies in diagnosing
vascular disease, region by region; and each part is closed with a chapter
covering the clinical implications of these noninvasive methods with emphasis
on unusual topics that are not covered in separate chapters.

Most, if not all, chapters have been updated, including references, with new
authors added to some chapters, based on their most recent interests and areas
of expertise. This new edition also contains some new chapters with new
authors, covering several topics of special interest to the vascular specialist.
For example, new chapters were added: “Carotid Duplex Consensus Criteria
on Interpretation of Carotid Duplex Ultrasound,” “Color Duplex Ultrasound
for Diagnosis of Peripheral Artery Aneurysms (Lower and Upper Extremity),”
“Color Duplex Scanning of Superior Mesenteric and Celiac Artery Stenting,”
“Computed Tomographic Angiography in the Diagnosis of Peripheral Arterial
Disease,” and “Magnetic Resonance Angiography in the Diagnosis of Periph-
eral Arterial Disease.”

A new associate editor, Henrik Sillesen, was assigned to Part II, Noninva-
sive Diagnosis of Abdominal/Visceral Arteries, and Patrick A. Stone was
assigned to Part VII, Miscellaneous, based on their interests and expertise.

You will also notice in this new edition that Dr. Robert Zwolak, a nationally
recognized expert in coding and reimbursement for vascular laboratory testing,
provided a comprehensive updated chapter, which is extremely critical for
many of the independent vascular laboratories and their reimbursement.

The editors and associate editors would like to express their most sincere
appreciation to all contributors to this new edition, for without their help, this
edition would not have been possible.

Charleston, WV, USA Ali F. AbuRahma
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