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English Textbook for Clinical Medicine - Introduction

In 1995, China recruited overseas medical students of full English teaching for the first time. Up to
2015, more than 40 institutions enrolled overseas MBBS (Bachelor of Medicine & Bachelor of Surgery)
students. The number of MBBS institutions and overseas students are continuously increasing. At the
meantime, medical colleges’ application for bilingual or full English teaching in different size and range
in five-year and long-term professional clinical medicine teaching results to increasingly demand for a
set of practical, systematic and high-qualified English teaching material.

In order to meet the teaching needs and to implement the regulations of relevant documents issued
by Ministry of Education including “Some Suggestions to Strengthen the Undergraduate Teaching and
to Improve the Teaching Quality” and “Interim Provisions on Quality Control Standards of International
Medical Undergraduate Education (English teaching)”, as well as to standardize and improve the qual-
ity of the bilingual teaching and English teaching of the five-year, long-term and international students
(MBBS) of clinical medicine in China’s higher medical colleges so as to promote the healthy and order-
ly development of medical bilingual teaching and international students education and to improve and
standardize the system of English clinical medicine textbooks, after full investigation, People’s Medical
Publishing House (PMPH) held the writing discussion meeting of English textbook for clinical medi-
cine department of national colleges and universities in 2015. After the repeated demonstration in and
after the meeting, PMPH ultimately determined to organize the compilation of a set of national planning
English textbooks which are suitable for China’s actual clinical medicine teaching of medical colleges
and universities. This set will be published as spring and autumn textbooks of 2017.

This set of English textbooks meets the overall requirements of the Ministry of Education and Na-
tional Health and Family Planning Commission, the editorial committee includes the experts from major
medical colleges and universities as well as teaching hospitals, the main features are as follows:

1. Textbooks compilation is started to meet the teaching needs, extensive and deep research and
demonstration are conducted across the country, the main target readers, the model and subject of com-
pilation and selection conditions of authors are scientifically designed in accordance with the reference
of domestic and foreign medical personnel training model and experience in teaching materials.

2. Adhere to the teaching materials compiling principles of “three foundations, five characteristics,
and three specialties” and “multi-level demonstration”, the organization of English teaching experts
with rich experience from major medical schools and teaching hospitals ensures the high quality of pub-
lication.

3. In order to ensure the accuracy and standardization of English expression, most of the textbooks
are modeled on original English textbooks, and adapted based on national syllabus and main content of
the eighth round of clinical medicine textbooks which were published by PMPH, fully reflecting the sci-
entificity, authority, applicability and practicality.

4. All aspects of teaching materials are arranged reasonably, based on original textbooks,the chapter
summary, key terms (English and Chinese), review questions, and recommended readings are added to
promote students’ independent learning in accordance with teaching needs and the characteristics of the
target readers.

This set of English textbooks for clinical medicine includes 38 species which are among “13th Five-
Year” planning textbooks of National Health and Family Planning Commission, and will be all pub-
lished in 2017.
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PREFACE

Medical Imaging is a specialty that uses medical
imaging techniques to diagnose diseases seen within
the body. This textbook discusses a variety of imag-
ing techniques such as X-ray radiography, computed
tomography (CT), magnetic resonance imaging
(MRI), ultrasound, and nuclear medicine includ-
ing positron emission tomography (PET), which
are used for diseases diagnosis. Medical Imaging also
includes aspects of treatment procedures using the
guidance of imaging technologies, namely, interven-
tional radiology.

Medical Imaging evolved as a basic textbook that
residents and students of medical imaging students
would first turn to for an introduction to our fasci-
nating and expanding specialty. This is a truly out-
standing book with information and images are of
the highest quality.

This textbook is mostly oriented more toward
students, foreign medical students studying in China,
interns, residents, and other health care professional.
I hope that this book will maintain its role as the
leading general textbook for those pursuing radio-
logical training in China and the rest of Asia, and

that it will become a valuable resource for medical
imaging residents at any level. Students who used our
text as we conceived it have motivated us to produce
the best updated edition that we can offer.

Now in the third edition of the textbook, I have
invited radiologists who have highly successful
careers in China to contribute for the evolution and
updating of many chapters. We tried our best to
match the excellent work of our contributors with
updates of the fundamentals of digital imaging,
molecular imaging, nuclear medicine and inter-
ventional radiology. You won’t be a radiologist after
you have read this book, but you should be able to
recognize abnormalities and interpret images better,
and you will assist in the care of patients with more
assurance and confidence.

We thank all our authors for their dedication
to teaching and their superb contributions to our
text. Their thoughtful suggestions and support have
greatly improved the quality of this edition.

Baozhong Shen Qiyong Gong
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HISTORY AND DEVELOPMENT OF MEDICAL
IMAGING

Medical imaging is an application in clinical medi-
cine comprising several minimally invasive tech-
niques for visualizing internal organs and tissues in
order to diagnose and treat medical conditions. Med-
ical imaging includes Diagnostic imaging and Inter-
ventional radiology, and the latter can be divided
into Interventional diagnosis and Interventional
therapy. These techniques give important insights
into normal internal anatomy and physiology, which
can be used to identify abnormalities as well as to
diagnose and treat disease.

In 1895, German physics professor Wilhem Roent-
gen discovered the X-rays, an achievement that earned
him the first Nobel Prize in physics in 1901. Shortly
after this discovery X-rays began being used for diag-
nosis of human disease, thus building the founda-
tions of a new Medical Imaging field.

Ultrasonography (US) is a technology that has
been applied in Medical Imaging since 1940 and
which uses high frequency sound waves reflected
by tissues into varying degrees to produce images.
Several other imaging technologies were developed
in the 20th century, including: X-ray Computed
Tomography (X-ray CT) and Magnetic Resonance
Imaging (MRI). Conventional X-ray imaging has
also been adopted for X-ray Computed Radiography
(CR), Digital Radiography (DR) and Digital Subtrac-
tion Angiography (DSA). The development of these

new imaging technologies greatly broadened the
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original diagnostic radiology field.

Although these various imaging systems differ
in the imaging principle, method of examination,
diagnostic value and limitations, they are all used to
reveal morphological, physiological and pathologi-
cal changes in the human internal organs, with the
aim of providing an accurate and minimally invasive
diagnosis. Thus, medical imaging is an important
and unique diagnostic technology with marked dif-
ferences from traditional diagnostic methods such
as clinical physical exams and laboratory analyses.
Moreover, while traditional diagnosic approaches
rely on morphological changes, medical imaging
technology can provide a more detailed diagno-
sis based on morphology function and metabolic
changes of integrated systems.

Over the past 30 years, there has been a rapid
development in diagnostic imaging technology.
More advanced imaging equipment has been put
into clinical application, such as multi-detector row
CT (MDCT), high field MR machines, Color Dop- -
pler ultrasonic diagnostic apparatus, digital gastroin-
testinal machine, digital mammography, and hybrid
operating room. Inspection technology is also con-
stantly innovative, with recent examples including
imaging with energy spectrum CT, weighted mag-
netic susceptibility and ultrasound. Finally, new image
post-processing software have been introduced, as well
as avariety of contrast agents such as cell- and protein-
specific contrast agents for MRI image post-process-
ing. The development of these new imaging equip-

ments and technologies has significantly contributed
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for the improvement of imaging performance and
quality. Indeed, while detecting the original organ
morphology and structural organization remains
challenging, it is now possible to clearly assess the
function and metabolism of internal anomalies. CR,
DR, DSA, CT, MRI and US are all digital imaging
technologies. Digital imaging has transformed the
way in which traditional X-ray imaging is utilized
and also how the data is handled. Notably, the appli-
cation of digital information to picture archiving
and communication systems vastly facilitated image
. data storage, retrieval and transmission, thereby pro-
moting the development of real-time remote con-
sultation via teleradiology. Moreover, digital imaging
introduced computer-assisted detection and diagno-

sis, thus improving efficacy, consistency and accuracy -

in clinical diagnosis.

Applications of medical imaging

Medical imaging is sometimes referred to as diagnos-
tic imaging because it is often used to assist doctors
in diagnosis. Although there are a large number of
different types of technologies used in medical imag-
ing, they all aim at providing an internal picture of
the body in a way that is as non-invasive as possible.
Imaging technology can be used to identify a variety
of anomalies including broken bones, tumors and
leaking blood vessels. This clinical imaging data is
utilized for diagnosis, monitoring and treatment of

human disease, but also as teaching tools.

Learning and applying diagnostic imaging

The training of physicians for diagnostic imaging
is inherently different from the clinician culture.
During this learning process the physician should:
(i) Become familiar with the basic principles of vari-
ous imaging techniques and inspection methods,
including identifying their strengths and weaknesses,
to be capable of making correct choices in their clini-
cal work; (ii) Grasp the image features of various
imaging techniques and inspection methods, and
identify from which technology an image is derived;
(iii) Become aware of normal and abnormal perfor-

mance of imaging technology and inspection meth-

ods, as well as of the resulting acquired images, as
this the main basis for imaging diagnosis; key reports
should therefore be compared; (iv) Master the multi-
ple imaging diagnosis of some common diseases and
pathogenesis, and the execution of diagnostic imag-
ing reports on the performance assessment of disease
severity and prognosis.

Imaging technology and inspection methods are
the clinician’s primary link to diagnosis, and they
effectively are the best economic versus diagnostic
efficacy choice for providing important diagnostic
information. It is therefore essential to fully grasp the
scope and limits of these technologies when dealing
with imaging diagnostic reports. Moreover, another
relevant aspect of reporting diagnostic imaging data
is to consider the diagnostic clinical reports. The cli-
nicians should combine the specific circumstances of
the patient and if necessary communicate with the
Diagnostic Imaging physician, in order to maximize
the benefits of diagnostic imaging and optimize the
follow-up treatment.

Learning and applying interventional radiology

For the clinician, intervention radiology learning should
mainly focus on its basic concepts. Interventional
radiology contains a variety of treatment technologies
and basic principles including adaptations, contrain-
dications, complications, and clinical efficacy, which
are comparable to the advantages and characteristics
of traditional clinical treatment methods. Interven-
tional radiology diagnosis and treatment methods
can achieve the best treatment effectiveness depend-

ing on the disease or phase of disease progression.

X-ray

Regular X-rays (plain X-rays, also called radiographs)
account for about 75% of imaging examinations
and consist of X-rays beams that pass through the
patient. A portion of the X-rays are absorbed or scat-
tered by the patient’s internal structures, and the
remaining X-ray pattern is transmitted to a detector
that records an image. Although the absorption and

scattering of X-rays causes the deposition of energy



