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Introduction

Computed tomography (CT) has become an important modality for diagnosing diseases. The
most prominent advantages Spectral CT has over conventional CT are its set of quantitative analysis
tools as well as its integrated diagnostic method based on multi-parameter images, including
material-decomposition images, monochromatic images and spectral curves. On the other hand,
this unique multi-parameter imaging method has also introduced unprecedented challenges to
radiologists accustomed to the single-parameter diagnostic mode. It is thus important for radiologists
to understand the imaging principles, image appearance, and clinical applications of Spectral CT. As
the first book on Spectral CT imaging in China (and globally), Principles and Clinical Applications
of Spectral CT Imaging systematically introduces the basic principles of Spectral CT imaging and
its values in clinical applications. This book consists of 11 chapters with 46 sections, and is divided
into two parts: the basic principles of Spectral CT imaging, and clinical applications of Spectral CT

imaging.

The first part begins by reviewing the history of CT and energy CT with emphases on the
necessity of the development of energy CT and the different ways of realizing energy CT in clinical
applications, followed by a thorough analysis of the fundamentals of Spectral CT imaging with
single tube-fast kVp acquisition approach in terms of its necessary hardware platform, image
generation algorithm, and image analysis platform. It then demonstrates the ability of Spectral CT
imaging in quantification and material characterization using phantom experiments and finally,
predicts the potential of Spectral CT imaging in clinical applications. The second part describes the
clinical applications of Spectral CT imaging in various anatomic areas, including head and neck,
thorax, abdomen, pelvis, and bone and joints. This part of the book systematically discusses the
scanning protocols, analyzing methods and main diagnostic points. It describes the applications of
Spectral CT imaging for the detection, qualitative and quantitative evaluation, characterization of
neoplastic diseases and vascular diseases, and image evaluation after iatrogenic implants. It reveals
the tremendous value of Spectral CT in improving image quality as well as enhancing the detection

and characterization of lesions.

This book could be used as reading material for radiologists specializing in CT, a reference for
medical students and professionals in other imaging and clinical departments, and as a primer for

our colleagues wanting to gain a systematic understanding of Spectral CT.
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