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Ff» % (Foreword )

Contrast-Enhanced Ultrasonography

The importance of utilizing ultrasound contrast agents in many areas of the body has been
established throughout the world. The concept of using intravenous injection of gas bubbles to
reflect the ultrasound beam was first demonstrated by Dr. Gramiak, a radiologist, and Dr. Nanda
a cardiologist in the 1960s. They injected intravenously indocyanine green containing small
bubbles of gas and observed a significant enhancement of ultrasound signals when the ultra-
sound transducer was placed over the heart and great vessels. Since then, researchers as well as
pharmaceutical companies around the world have been striving to develop a variety of ultra-
sound contrast agents. Meanwhile, equipment manufactures over these decades have been working
to improve the capabilities of imaging ultrasound contrast agents. At the moment, one can easily
state that both the newest commercially available ultrasound contrast agents and those being
developed, along with the newest equipment advantages, have made the use of these agents an
important addition to our diagnostic and therapeutic armamentarium.

A microbubble-based agent, whose size is no bigger than a red blood cell, can easily pass
through the cardiovascular system. The ability to image very fine vascularity as a result of the
significant enhancement of the acoustic reflections by these microbubbles within the blood ves-
sels provides information that approaches if not equals the fine details that can be obtained with
X-ray angiography. It should also be pointed out that, unlike CT or MRI contrast agents that can
leak through the vascular membrane, ultrasound contrast agents remain within the blood vessels.

As a result of the introduction of ultrasound contrast agents over the last several decades,
a variety of areas have been thoroughly investigated, yielding useful information. The most
established use has been in the evaluation of the cardiovascular system and in the characteriza-
tion of liver masses, differentiating benign from malignant. These results have been shown to be
at least equal to and in some cases even better than CT or MRI contrast-enhanced imaging. With
extensive utilization of ultrasound contrast agents it is predicated that we are on the verge of a
revolution that will significantly increase the diagnostic capabilities of ultrasound.

Other areas of ultrasound contrast imaging have been found to be useful including the
guiding and monitoring of ablation therapy of tumors and the detection of bleeding sites caused
by surgery or trauma. In addition, contrast ultrasound imaging has been utilized to display non-

vascular structures, such as the gastrointestinal tract using oral ultrasound contrast agents, the
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endometrial cannel and fallopian tubes as well as the lymphatics and sentinel lymph nodes.
Research is on-going in an attempt to develop functional contrast agents for specific tumor
diagnosis and therapy.

Research and clinical applications using ultrasound contrast imaging in China have grown
rapidly during the last decade. The Chief Editors, Ji-Bin Liu, MD and Jinrui Wang, MD,
assembled experts in this field to produce this book Contrast-Enhanced Ultrasonography. This
comprehensive book has chapters on the basic understanding of contrast agents, techniques and
a variety of clinical applications. It covers such major established uses including cardiovascular,
gastroenterological, genitourinary, interventional as well as non-vascular ultrasound contrast
imaging. This book can be used as both a learning and reference text which encompasses all the
areas in which ultrasound contrast agents have proven useful as well as recent research advances.

Contrast-enhanced ultrasound imaging for the detection, characterization and treatment of
a variety of abnormalities has shown great promise. More advances are on the way with the
development of advanced imaging techniques and new classes of ultrasound contrast agents.
The need to provide adequate training for a larger number of physicians as well as the necessity
of updating them on the latest technologies served as the motivation for the writing of this book.
It is my strong belief that the editors and authors have succeeded in this goal.

Dr. Liu has been working with me since 1987, especially in the field of ultrasound contrast
research. I am most pleased to having been asked to write this forward for what I believe is a

well-written comprehensive book on contrast ultrasound imaging.

Barry B. Goldberg, MD

Professor and Director

Jefferson Ultrasound Research and Education Institute
Thomas Jefferson University

Co-President

International Contrast Ultrasound Society
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