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To the patients with spinal deformities and their families, whose
sufferings and expectations have encouraged me so much to build up

my experience in spinal surgery.

AR 2 R M HUBh A= £ IR F K69 Agnieszka,Charlotte fe
Alexandre!
To Agnieszka,Charlotte and Alexandre, for their constant encour-

agement and support in making it all worthwhile.

—— 5 B Yong Qiu,MD
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To the seniors who led me to the spinal deformity correction field,
my colleagues who dealt with it in a very determined way and my dear
friends who expressed their concern over this field!

—— ZE VAR Yipeng Wang, MD
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Significant progresses in the diagnosis and treatment of spinal deformities and cord malformations have been
achieved in the past decades due to the advance in the radiological techniques and surgical treatment. However,
challenges still exist in accurate diagnosis and treatment of spinal deformity because of the diversity in deformity and the
versatility in etiopathogenesis. Based on the decades’clinical practice and related research work, and the comprehensive
review on the current literature, the authors illustrate here more than one hundred various spinal deformities in this
textbook. The first part of this book focuses on the spinal deformities, including congenital spinal anomalies, develop-
mental spinal deformities, and spinal deformities caused by kinds of syndromic diseases (connective tissue disease,
metabolic disease, neuromuscular disease and et al). The disease spectrum ranged from infant to elderly with degenera-
tive disease. In the second part, spinal tumors and tumor-like lesions are introduced. Different from the traditional
textbook with rich but verbiage text, this book illustrates the diseases based on the large number of radiological images,
in addition with description on the epidemiological information, clinical presentation, radiological presentation, patho-
logical information, clinical diagnosis and treatment methods. These made this book easy to be understood and become
a useful textbook for orthopaedic surgeons, radiologists, and neurosurgeons.

Besides, All the spine X-ray images in the book (except for the specially annotated) are PA radiographs, as in
accordance with the international standard for clinical study in spine surgery, which means, the left side of the X-ray
image is the left side of the patient and the right side of the X-ray image is the right side of the patient. In addition, all the

spinal tumor or infection cases are pathologically and surgically proved.
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Foreword

I take great pleasure in writing the foreword for Professor Qiu Yong’s edited book Spinal Deformities and Cord
Malformations: Radiological Evaluation and Clinical Relevance. I met Professor Qiu back in 1990 in France where he
took orthopedic residency training. After eight years of training and working in France, he returned to China in 1997,
hoping to help those scoliosis patients with his profound knowledge and sophisticated skills in spine surgery. He soon
established a Scoliosis Center at Drum Tower Hospital in Nanjing, which today has become the largest of its kind in
China, thus making the hospital one of the nation’s best in spine surgery.

During the past decades, Professor Qiu has been dedicated to research and treatment of spine diseases. He has
developed innovative treatment methods and cured patients suffering from spinal deformities. He is not only a doctor
respected for his superb s}dlls and work ethics, but also a groundbreaking researcher, and he has won such awards as
Technology Progress Awards at both national and provincial levels, National Best Worker, and National Career Star
“Award.

In addition to his role as doctor and researcher, Professor Qiu is also a distinguished scholar. He has published
extensively in medical journals inside and outside China, and served on the editorial board of some prestigious domestic
and international journals on orthopedics and spine surgery. Moreover, he has initiated many research projects that won
grants from national and provincial science foundations. To keep abreast of the latest development in his field and to
bring his discoveries to a wider community, he regularly attends and speaks at international conferences. Besides,
Professor Qiu has made great contribution to cultivating young professionals and promoting idea exchanges in orthope-
dics and spine surgery through supervising master’s and doctoral students, organizing national and international
forums, and offering intensive training courses for spine surgeons all over China.

The book Spinal Deformities and Cord Malformations: Radiological Evaluation and Clinical Relevance pre-
sents remarkable work by Professor Qiu and his colleagues at Drum Tower Hospital and Peking Union Hospital on a
variety of spinal deformities, including congenital spinal deformity, developmental deformity, spinal tumors and other
associated diseases. With detailed analyses of radiographic features and clinical treatment methods as well as multimedia
graphs such as X-ray, CT and MR, it provides readers with an in-depth knowledge about all kinds of spinal deformities
and their treatment plans. Readers can use it either as a textbook of clinical practice or as an encyclopedia of spinal
radiography.

For Professor Qiu and other contributing authors, this over 500-page book reflects their years of unceasin g interest
and hard work in developing theories and methods for treating spinal deformities. With detailed records of clinical cases,

it is undoubtedly an invaluable asset in spine surgery.
Jack C.Y. Cheng

Vice Chancellor of Chinese University of Hong Kong

Lecture Professor of Orthopedic Surgery and Traumatology
Spring of 2009
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Preface

There has been in recent years continuous progress in spine surgery, especially spine deformity correction. There
has also been rapid development in the diagnosis and treatment of spinal tumors and tumor-like diseases. Pre-surgery
radiographic evaluation is highly emphasized during the treatment of spinal deformities and tumors. With new CT scan
and MRI technology, more advanced methods of radiographic diagnosis have been applied in spine surgery. Therefore,
a book devoted to the radiographic and clinical diagnosis of spinal deformities and tumors is of great significance to
guide the clinical practice of spine surgeons, radiologists, neurosurgeons, neurologists, oncologists and radiotherapists.

This book foregrounds radiographic assessment and diagnosis. To facilitate readers’ understanding and memory,
description of each disease is accompanied by radiographs to vividly illustrate its features and symptoms. Half of the 500
pages are photos. Moreover, an outline of clinically significant etiology, differential diagnosis, clinical manifestations,
natural history and prognosis and treatment methods are provided to help readers attain a systematic understanding of
a given disease within a short period of time. Written from the perspective of a spine surgeon and imaging clinician, this
book expounds radiographic evaluation of different kinds of spine diseases, and more importantly, the clinical relevance
of a variety of imaging techniques. Clinicians or radiologists can use this book either as a reference book or an atlas of
radiographs, or clinical guidebook.

Since the early stage of the book, the authors have realized the importance of the extent, scope, quality and
representativeness of the radiographs, as well as the invaluable insight the long term follow-up of spinal deformities and
corrections could offer the clinical physicians. In accordance, the authors spent decades constructing a multimedia
databank of spine surgery, which includes over 6,000 cases and profiles of spinal deformities. Readers can view in this
book many rare radiographs, such as the tracking of 50 years of the natural history of idiopathic scoliosis and scoliosis
associated with Gorham disease, only 100 cases of which were reported in the international journals. Many a little makes
a mickle. We hope that the resources we compile can help the readers.

We were fortunate to have invited Academician Qiu Guixing, a legendary spine surgeon, to be the advisor, whose
visionary and meticulous supervision of the book ensured its academic excellence. We feel truly indebted.

Our heartfelt thanks also go to colleagues at Nanjing Drum Tower Hospital and Peking Union Hospital, who
contributed invaluable time, energy and wisdom, especially to Dr. Ma Weiwei. Without her persistence and immaculate
documentation of each individual case of surgery, it would be impossible for us to complete the book. And cordial thanks
are expressed to Dr. Yin Gang, Dr. Chen Wenjun, and Dr. Li Weiguo, and the PhD candidate Shao Xiang, who have spent
a lot of time and energy in making the book possible. We are very grateful to their hard work and support.

It took us three years and a dozen revisions to embody our decades of experience in the current edition. We are,
though with an aspiration for perfection, responsible for all the possible mistakes or errors. We welcome your comment
and suggestions!

Yong Qiu, Yipeng Wang
Spring 2009
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Biography of Editors

Yong Qiu was born in 1960. He graduated from Suzhou Medical College in 1982 and received Master Degree in 1988.
In 1989, he went to France for orthopedic residency training, under the guidance of Prof. Cotrel and Prof. Dubousset,
both of whom are the top great masters in the field of Spine Surgery. Prof. Qiu went back to homeland in 1997, and built
up the department of Spine Surgery in Drum Tower Hospital of Nanjing University. Now, he is the Chief Director of the
Orthopedics Department and Spine Surgery, and also is accredited as Tutor of Ph.D students in Medical School of
Nanjing University.

Prof. Qiu''s achievements have earned him positions in a wide range of national and international medical organiza-
tions in the fields of Spine Surgery. He has become a member of world-famous societies, including Scoliosis Research
Society, Groupe International CD, Spine Arthroplasty Society and Groupe d’Etude Scoliose de France. And he also
assumes numerous leadership roles in nationally respected medical organizations including the Orthopedic Division of
Chinese Medical Association, the Orthopedic Division of Chinese Medical Doctor Association, the Spinal Injury Com-
mittee of Chinese Rehabilitation Society, and so on. As an outstanding expert in Spine Surgery, he is the editorial
committee member of famous peer-reviewed publications such as European Spine Journal and Chinese Journal of Surgery.
He is Co-editor-in-chief of Chinese Journal of Orthopedics, Chinese Journal of Spine and Spinal Cord, and Chinese
Journal of Bone and Joint Surgery.

In Prof. Qiu’s professional life, research into spine surgery continues to be an important constant. He is devoting
himself to the clinical practice and basic research in spine surgery, and has improved the modern spinal correction
technique in order to make it most suitable for Chinaj s patients with spinal deformities. During the passed twelve years,
he has completed nearly 4,000 correction surgeries for patients with severe spinal deformities, with a high correction rate
and a reseanable complication rate. Further, he leads his team in the basic research related to scoliosis. His team has
gained a rich output especially in the etiopathogenesis of idiopathic scoliosis, which has been paid a close attention to
internationally.

Prof. Qiu is a prolific author who has published a lot of his research findings in journal articles, abstracts, textbooks,
and in editorials. He has presented his scientific findings in peer-reviewed journals and at professional national and
international meetings. There are totally 27 articles in journals indexed by SCI, and he has participated in contributions of
26 books on Spine Surgery. At the same time, he sticks to holding the National Symposium on Spinal Deformities every
year, and to training more than 1,000 spine surgeons who come from all over the country, with the only purpose of making
the advanced concepts and techniques in spine surgery more widespread.

Prof. Qiu is an active participant in the act of public benefits and charity, with a benevolent mind and advanced
crafts. Every year, he and his colleagues treat a couple of young patients coming from a faraway depressed area for free.
He is always taking a long way to Tibet, Inner Mongol, Guangxi Province and other places to perform correction surgery
for charity. His distinguished achievements have been extensively reported by mainstream media including CCTV and

People’s Daily.



FLRA, 1956 7 R A TEMEKED. 1982 FEVTFHAREE
MKRZ, EVESEZELRHNER I, 19891991 £ EXEEEE
M7 AR Z R Shriners ERE, STAR Fellowship $#24)l], 1991—1995 4725
EMMRZERESREZRENNEDNEIREHTEMTR. X
BEEl%, MELTERHAERSRK. BFE. BLL£800,

BIEMUREREXEFZFIHNE, —EBAOTEEND. EONSE.
MooR, EFMRE. WES/ BERSRBHEIRELR. LK
THIRASLABEFFTENHAR. EBNELR. ZRBRERFNIZH
MEFTEREFENRERER, THEKEANE,. XFHIRRER
BMERERIZE. SEEMNG., EAMRKIZHE BEMENYIRE
E. BHEZEAT . BE8T. HEXE. SERENRE. 8.
WEE: SR REREEREFESEMHERERNATATEEN
IRARLERER.

FNE, BTHT, TEEERZEZERIIBNEE “Spine” RE
AEMZOCET EAREX. FR 100 RE. SRS (BRITFAE)
(B3R C(EREMRIIFARY (1R, F£2 R (BREETFM. (%
TERBEAND). (BREMEINRIE) FLHMEE. FEPEEFESILER
DTEBRTVERRETAEZAR. EEBRENFREFEEZEAR. P&
EFRERFSEHFHER. BRENFAREK. AOSpine HEIE
. SOSGHERAAE. BHEERIAE, FEIIRZEE. J of Orthopedic
Surgery and Research EZFIRZE. MEAMA ARATHERRAREHR
BHAE 2T, WREAMEENL. FREBSENOTEBHETT AN
MR, EAERSSA, ERRAERAREPRABREMET., SHEF
ZTRMRE.



Biography of Editors

Yipeng Wang was born in July in 1956 in Changchun, Jilin province. He graduated from the Norman Bethune
Medical College in 1982 and worked in the Peking Union Medical College Hospital since then. From 1989 to 1991,
he completed the 3 years’fellowship training in the Shriners Hospital, Kentucky State University Medical School
in the United States.From 1991 to 1995, he worked in the Orthopedics and Biomechanics laboratory in University
of California Irvine Medical School for post-doctoral training. At present he is a full professor of Orthopedics and
is appointed as the vice-president of Peking Union Medical College Hospital. He is also a supervisor for the
Master students & PhD candidates.

After graduation and during his stay in the United States, he had spent a lot of time on the researches of
scoliosis and kyphosis, scoliosis classification, selective fusion, comparison of anterior and posterior approaches
for thoracolumbar/lumbar scoliosis, recognition and treatment of the proximal thoracic curve, etc. He has great
experience in the diagnosis and treatment of skeletal disorders, especially in the clinical treatment and related basic
research of spinal surgery, joint surgery and osteoporosis. He is an expert of spinal deformity correction, spinal
tumor resection, diagnosis and treatment of spinal tuberculosis, cervical spondylosis and protrusion of intervetebral
disc, decompression and reduction of spinal fracture, spinal stenosis and spondylolisthesis.

He has published more than 100 articles in international journals and Chinese Journals, such as Spine, Natal
Med J China, J Spinal Surg, Chin Med Sci J, Chin J of Spine and Spinal Cord. As an editor, he has published more
than 10 medical books including the Operative Orthopaedics, “The current techniques in spine surgery”, “Scolio-
sis Surgery”, and some others.He is appointed as the vice-president of Beijing Orthopedic Association, vice-
president of Beijing Orthopedic Association Osteoporosis Committee, vice-president of Osteoporosis Society of
Chinese Orthopedic Association. He is also a member of Spine Society of Chinese Orthopedic Association, a
board Member of AO Spine International China Chapter and SDSG China Section. He is the member of the editorial
board of Chinese Journal of Orthopedics, Chinese Journal of Surgery, Journal of Orthopedic Surgery and Research,
etc.Aside from the busy clinical work and teaching task, he also does scientific researches on idiopathic scoliosis,
early onset scoliosis which were supported by different funds. As the co-researcher, he has gained over 10 prizes,

nation-based, province-based or others for the scientific researches. And as a supervisor, he has supervised some

masters and doctors.
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PART 1 Spinal Deformities and Cord Malformations
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