cl c2 anatomy

cl c2 anatomy is a crucial aspect of human anatomy that pertains to the upper
cervical spine, specifically the first two cervical vertebrae known as Cl
(Atlas) and C2 (Axis). Understanding the anatomy of Cl and C2 is essential
for various medical and therapeutic professions, as these vertebrae play a
pivotal role in supporting the skull, facilitating head movement, and
protecting the spinal cord. This article will delve into the anatomical
features of C1 and C2, their functions, clinical significance, and common
pathologies associated with these vertebrae. We will also explore imaging
techniques used to assess the condition of these structures.
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Anatomy of Cl1l (Atlas)

The C1 vertebra, known as the Atlas, is the topmost vertebra in the cervical
spine. Its unique structure allows it to support the skull and facilitate
nodding movements of the head. Unlike other vertebrae, the Atlas lacks a
vertebral body, which is replaced by an anterior arch and a posterior arch,
creating a ring-like structure. The Cl vertebra articulates with the
occipital condyles of the skull, forming the atlanto-occipital joint.

Key anatomical features of the Atlas include:

e Anterior Arch: The anterior arch of the Atlas is smaller compared to its
posterior arch and contains a facet for articulation with the dens of
the C2 vertebra.

e Posterior Arch: This arch is broader and contains a groove for the
vertebral artery, which supplies blood to the brain.

e Lateral Masses: These are the thickest parts of the Cl vertebra,
providing stability and support for the skull's weight.



The Atlas allows for a wide range of motion, including flexion and extension
of the head, which is essential for various daily activities such as looking
up and down.

Anatomy of C2 (Axis)

The C2 vertebra, known as the Axis, is characterized by a unique structure
called the odontoid process or dens, which projects superiorly and fits into
the ring of the Atlas. This anatomical feature is critical for rotation of
the head, allowing for the "no" motion. The Axis has a more traditional
vertebral structure than the Atlas, featuring a vertebral body, pedicles, and
laminae.

Notable anatomical characteristics of the Axis include:

e Dens (Odontoid Process): The dens acts as a pivot point around which the
Atlas and skull rotate. It is crucial for axial rotation.

e Vertebral Body: The body of the Axis is larger than that of the Atlas,
providing additional stability and support.

e Transverse Ligament: This ligament secures the dens against the Atlas,
preventing excessive movement that could damage the spinal cord.

The Axis allows for significant rotational movement of the head and neck,
making it vital for activities that involve turning the head, such as driving
or looking around.

Functional Importance of Cl and C2

The C1 and C2 vertebrae play an essential role in the overall functioning of
the cervical spine. Their unique anatomical characteristics allow for a wide
range of motion while providing stability and support. The combined action of
these vertebrae facilitates various head movements, including:

e Nodding (flexion and extension)
e Rotation (side-to-side movement)

e Lateral flexion (tilting the head towards the shoulder)

Moreover, Cl and C2 are crucial for protecting the spinal cord and the
vertebral arteries that supply blood to the brain. Damage to these areas can
lead to serious consequences, including neurological deficits and compromised
blood flow.



Common Pathologies

Several conditions can affect the C1 and C2 vertebrae, leading to pain,
reduced mobility, and neurological issues. Some common pathologies include:

e Atlantoaxial Instability: This condition occurs when there is excessive
movement between the Atlas and Axis, often due to ligament laxity or
trauma.

e 0dontoid Fracture: A fracture of the dens can occur due to trauma,
leading to instability and potential spinal cord injury.

e Arthritis: Degenerative changes in the cervical spine can lead to
osteoarthritis, causing pain and reduced range of motion.

e Basilar Invagination: This condition occurs when the dens protrudes into
the skull, potentially compressing the brainstem.

Diagnosis and management of these conditions typically involve imaging
studies and, in some cases, surgical intervention to restore stability and
alleviate symptoms.

Imaging Techniques

To assess the condition of the C1 and C2 vertebrae, several imaging
techniques are employed. These methods provide valuable insights into the
anatomy, alignment, and integrity of these crucial structures. Common imaging
modalities include:

e X-rays: Standard X-rays are often the first step in evaluating cervical
spine injuries, particularly to check for fractures or dislocations.

e CT Scans: Computed tomography provides detailed images of bone
structures and is particularly useful for assessing complex fractures.

e MRI: Magnetic resonance imaging is vital for evaluating soft tissues,
including ligaments and the spinal cord, particularly in cases of
suspected instability or neurological symptoms.

These imaging techniques allow healthcare providers to develop appropriate
treatment plans based on the specific conditions affecting the C1 and C2
vertebrae.



Conclusion

The anatomy of C1 and C2 is a sophisticated system that facilitates essential
functions related to head movement and spinal stability. Understanding the
structural features and clinical significance of these vertebrae is vital for
medical professionals and anyone interested in human anatomy. By recognizing
the common pathologies and employing appropriate imaging techniques,
healthcare providers can effectively diagnose and treat conditions that
affect the upper cervical spine, ensuring better outcomes for patients.

Q: What is the primary function of the C1l vertebra?

A: The primary function of the Cl vertebra, or Atlas, is to support the skull
and facilitate nodding movements of the head, allowing for flexion and
extension.

Q: How does the C2 vertebra contribute to head
movement?

A: The C2 vertebra, or Axis, features the odontoid process (dens), which acts
as a pivot point for the rotation of the head, enabling side-to-side
movement.

Q: What are common injuries associated with C1l and
C2?

A: Common injuries include atlantoaxial instability, odontoid fractures, and
degenerative changes such as arthritis, all of which can lead to pain and
neurological issues.

Q: Why are imaging techniques important for Cl and
C2 assessment?

A: Imaging techniques such as X-rays, CT scans, and MRIs are crucial for
diagnosing injuries, assessing structural integrity, and planning appropriate
treatment for conditions affecting C1 and C2.

Q: What role do ligaments play in the stability of
Cl and C2?

A: Ligaments, such as the transverse ligament, provide stability by securing
the dens against the Atlas, preventing excessive movement that could
compromise spinal cord integrity.



Q: Can C1l and C2 pathologies lead to neurological
issues?

A: Yes, pathologies affecting C1 and C2 can lead to neurological issues due
to potential compression of the spinal cord or vertebral arteries, resulting
in symptoms such as pain, weakness, or altered sensation.

Q: What movements are primarily facilitated by C1
and C2?

A: C1 and C2 facilitate nodding (flexion and extension), rotation (side-to-
side), and lateral flexion (tilting the head), allowing for a wide range of
head movements.

Q: What is the significance of the dens in the Axis
vertebra?

A: The dens is significant because it serves as a pivot for the rotation of
the Atlas and the head, making it essential for the "no" motion.

Q: How does degeneration affect C1l and C2 vertebrae?

A: Degeneration can lead to conditions like osteoarthritis, causing pain,
inflammation, and reduced range of motion in the cervical spine.
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c1 c2 anatomy: Campbell's Operative Orthopaedics E-Book Frederick M. Azar, S. Terry Canale,
James H. Beaty, 2016-11-01 Unrivalled in scope and depth, Campbell’s Operative Orthopaedics
continues to be the most widely used resource in orthopaedic surgery, relied on for years by
surgeons across the globe. It provides trusted guidance on when and how to perform every
state-of-the-art procedure that's worth using, with updates to the new edition including hundreds of
new techniques, illustrations, and digital diagnostic images to keep you abreast of the latest
innovations. Each chapter follows a standard template, with highlighted procedural steps that lead
with art and are followed by bulleted text. Covers multiple procedures for all body regions. In-depth
coverage helps you accommodate the increasing need for high-quality orthopaedic care in our aging
population. Achieve optimal outcomes with step-by-step guidance on today's full range of
procedures, brought to you by Drs. Canale, Beaty, and Azar, and many other contributors from the
world-renowned Campbell Clinic. Expanded online library boasts high-quality videos of key
procedures. Includes approximately 100 new techniques, 300 new illustrations, and 500 new or
updated photos and high-quality digital diagnostic images. Features evidence-based surgical
coverage wherever possible to aid in making informed clinical choices for each patient. Highlights
the latest knowledge on total joint arthroplasty in the ambulatory surgery center, including how to
manage metal sensitivity. Provides up-to-date details on rib-based distraction implants (VEPTR) and
remote-controlled growing rods (MAGEC) for scoliosis; diagnosis of femoroacetabular impingement
(FAI) and its influence on development of osteoarthritis; and the treatment of FAI with the mini-open
direct anterior approach. Extensive art program is consistent throughout the 4 volumes, providing a
fresh, modern look. Expert Consult eBook version included with purchase. This enhanced eBook
experience allows you to search all of the text, figures, images, videos, and references from the book
on a variety of devices.

cl c2 anatomy: The Cervical Spine Edward C. Benzel, Patrick J. Connolly, 2012-08-29 The
Cervical Spine is the most comprehensive, current, and authoritative reference on the cervical spine.
Prepared by internationally recognized members of The Cervical Spine Research Society Editorial
Committee, the Fifth Edition presents new information, new technologies, and advances in clinical
decision making. The text provides state-of-the-art coverage of basic and clinical research,
diagnostic methods, and medical and surgical treatments, bringing together the latest thinking of
the foremost orthopaedic surgeons, neurosurgeons, neurologists, rheumatologists, radiologists,
anatomists, and bioengineers. Chapters cover anatomy, physiology, biomechanics, neurologic and
functional evaluation, and radiographic evaluation and address the full range of pediatric problems,
fractures, spinal cord injuries, tumors, infections, inflammatory conditions, degenerative disorders,
and complications. Accompanying the text is a website with the fully searchable text plus a color
image bank.

cl c2 anatomy: Biomechanics of Spine Stabilization Edward C. Benzel, 2011-01-01 Over
the past two decades there have been major advances in the treatment of spinal disorders including
anterior decompression of the neural structures as well as various forms of spinal stabilization by
utilization of implants. These changes primarily reflect the development of better techniques of
diagnosis and anesthesia, as well as new fusion procedures that are often supplemented with
instrumentation. Biomechanics of Spine Stabilization bridges the gap that has existed between the
physics of biomechanical research and the clinical arena. The book helps surgeons to plan
treatments for the injured spine based on sound biomechanical principles - principles that will
influence the surgeon's choice for the surgical approach, type of fusion and type of instrumentation.
Biomechanics of Spine Stabilization begins with the essentials, proceeds gradually toward the
development of an understanding of biomechanical principles, and, finally, provides a basis for
clinical decision-making. These features make it a cover-to-cover must-read for anyone who is
involved with the care of a patient with an unstable spine. Chocked full of illustrations,



Biomechanics of Spine Stabilization includes: -Physical principles and kinematics -Segmental motion,
stability and instability -Spine and neural element pathology -Surgical approaches and spinal fusion
-Spinal instrumentation: General principles -Spinal instrumentation constructs: biomechanical
attributes and clinical applications -Non-operative spinal stabilization -Special concepts and
concerns -CD-ROM containing illustrations from book to create mental images of critical anatomical,
biomechanical and clinical points

cl c2 anatomy: Spine Surgery Alexander R. Vaccaro, Eli M. Baron, 2012 Spine Surgery, 2nd
Edition delivers step-by-step, multimedia guidance to help you master the must-know techniques in
this field. Part of the popular and practical Operative Techniques series, this orthopaedics reference
focuses on individual procedures, each presented in a highly visual, easy-to-follow format for quick
reference. Elsevier does not support Expert Consult access to institional customers.

cl c2 anatomy: The Netter Collection of Medical Illustrations: Musculoskeletal System,
Volume 6, Part II - Spine and Lower Limb E-Book Joseph P. Iannotti, Richard Parker, Tom Mroz,
Brendan Patterson, Abby Abelson, 2023-12-27 Offering a concise, highly visual approach to the basic
science and clinical pathology of the musculoskeletal system, this updated volume in The Netter
Collection of Medical Illustrations (the CIBA Green Books) contains unparalleled didactic
illustrations reflecting the latest medical knowledge. Revised by Drs. Joseph Iannotti, Richard
Parker, Tom Mroz, Brendan Patterson, and other experts from the Cleveland Clinic, Spine and Lower
Limb, Part 2 of Musculoskeletal System, Volume 6, integrates core concepts of anatomy, physiology,
and other basic sciences with common clinical correlates across health, medical, and surgical
disciplines. Classic Netter art, updated and new illustrations, and modern imaging continue to bring
medical concepts to life and make this timeless work an essential resource for students, clinicians,
and educators. - Provides a highly visual guide to the spine; pelvis, hip, and thigh; knee; lower leg;
and ankle and foot, from basic science and anatomy to orthopaedics and rheumatology - Covers new
orthopaedic diagnostics and therapeutics from radiology to surgical and laparoscopic approaches -
Shares the experience and knowledge of Drs. Joseph P. Iannotti, Richard D. Parker, Tom E. Mroz,
and Brendan M. Patterson, and esteemed colleagues from the Cleveland Clinic, who clarify and
expand on the illustrated concepts - Compiles Dr. Frank H. Netter's master medical artistry—an
aesthetic tribute and source of inspiration for medical professionals for over half a century—along
with new art in the Netter tradition for each of the major body systems, making this volume a
powerful and memorable tool for building foundational knowledge and educating patients or staff -
NEW! An eBook version is included with purchase. The eBook allows you to access all of the text,
figures, and references, with the ability to search, make notes and highlights, and have content read
aloud

cl c2 anatomy: Operative Techniques: Spine Surgery E-Book Alexander R. Vaccaro, Eli M.
Baron, 2024-06-11 Part of the superbly illustrated Operative Techniques series, Spine Surgery, 4th
Edition, brings you up to speed with must-know surgical techniques in today's technically
demanding spine surgery. Step-by-step, evidence-based guidance walks you through both common
and uncommon situations you're likely to see in your practice, including trauma-related cases.
Concise, detailed text accompanies the excellent visuals to provide a comprehensive, practical tool
ideal for orthopaedic and neurosurgery residents, fellows, and practicing surgeons. - Focuses on
individual procedures, each presented in an easy-to-follow format for quick reference. - Combines
brief bulleted descriptions of surgical procedures with crisp, clear illustrative drawings and images,
clinical pearls, and just the right amount of relevant science. - Contains seven all-new chapters:
Adolescent Idiopathic Scoliosis: Lenke Classification and Surgical Indications; NOMS Framework:
Approach to the Treatment of Spinal Metastatic Tumors; Antepsoas Approach for Lumbar Interbody
Fusion; Robotically-Assisted Spinal Surgery: Setup and Workflow; Virtual Reality/ Augmented
Reality in Spinal Surgery: Setup and Workflow; Endoscopic Discectomy and Foraminotomy; and
Awake Spinal Surgery. - Includes surgical videos available online that demonstrate how to perform
state-of-the-art procedures.

cl c2 anatomy: Neurosurgery Tricks of the Trade Remi Nader, Scott C Berta, Cristian



Gragnaniello, Abdulrahman J Sabbagh, Michael L. Levy, 2014-04-01 Neurosurgery Tricks of the
Trade: Spine and Peripheral Nerves presents core surgical procedures in a concise, highly didactic
format, enabling surgeons to quickly grasp their essence from the bulleted text and superb
illustrations that accompany them. Expert neurosurgeons specializing in the spine and peripheral
nerves describe how they perform common procedures and offer surgical tips and pearls. Key
Features: Distills a wealth of information in a concise, step-by-step format, making it easy for
neurosurgeons and other spine specialists to review how procedures are performed Includes more
than 100 procedures focusing on the spine and peripheral nerves, each accompanied by high-quality,
original illustrations Presents all procedures using a consistent outline and covers topics in either a
pathology-based or an approach-based manner Surgeons at all levels, from residents learning
procedures to experienced practitioners needing a quick refresher, will find this book and its
companion volume, Neurosurgery Tricks of the Trade: Cranial, to be invaluable resources
throughout their surgical careers. This book has been developed from Thieme eNeurosurgery, the
world's most comprehensive neurosurgical resource online. For a free trial, go to:
http://thieme.com/eneurotrial

c1 c2 anatomy: Spine Trauma Vikas V. Patel, Evalina Burger, Courtney W. Brown, 2010-08-24
Spinal surgeons treat spinal trauma patients on a regular basis in their hospital emergency rooms.
This well-illustrated, hands-on guide to the many surgical techniques required in these situations
provides a solid basis for the management of spinal trauma.

cl c2 anatomy: Campbell's Operative Orthopaedics E-Book S. Terry Canale, James H. Beaty,
2012-10-29 Campbell's Operative Orthopaedics, by Drs. S. Terry Canale and James H. Beaty,
continues to define your specialty, guiding you through when and how to perform every
state-of-the-art procedure that's worth using. With hundreds of new procedures, over 7,000 new
illustrations, a vastly expanded video collection, and new evidence-based criteria throughout, it
takes excellence to a new level...because that is what your practice is all about. Consult this title on
your favorite e-reader with intuitive search tools and adjustable font sizes. Elsevier eBooks provide
instant portable access to your entire library, no matter what device you're using or where you're
located. Achieve optimal outcomes with step-by-step guidance on today's full range of procedures
from Campbell’s Operative Orthopaedics - the most trusted and widely used resource in orthopedic
surgery - authored by Drs. S. Terry Canale, James H. Beaty, and 42 other authorities from the
world-renowned Campbell Clinic. Access the complete contents online with regular updates, view all
the videos, and download all the illustrations at www.expertconsult.com. See how to proceed better
than ever before with 45 surgical videos demonstrating hip revision, patellar tendon allograft
preparation, open reduction internal fixation clavicle fracture, total shoulder arthroplasty, total
elbow arthroplasty, and more - plus over 7,000 completely new step-by-step illustrations and photos
commissioned especially for this edition. Make informed clinical choices for each patient, from
diagnosis and treatment selection through post-treatment strategies and management of
complications, with new evidence-based criteria throughout. Utilize the very latest approaches in hip
surgery including hip resurfacing, hip preservation surgery, and treatment of hip pain in the young
adult; and get the latest information on metal-on-metal hips so you can better manage patients with
these devices. Improve your total joint arthroplasty outcomes by reviewing the long-term data for
each procedure; and consider the pros and cons of new developments in joint implant technology,
including customized implants and their effect on patient outcomes. Implement new practices for
efficient patient management so you can accommodate the increasing need for high-quality
orthopaedic care in our aging population.

cl c2 anatomy: Pathology and surgery around the vertebral artery Bernard George, Michaél
Bruneau, Robert F. Spetzler, 2013-02-11 This is the first comprehensive book about surgery on and
around the vertebral artery all along its cervical and intracranial course. This vessel has been
considered for long as out of surgical reach leaving many different pathologies not or incompletely
treated. The surgical exposure and control of the vertebral artery not only permit to treat lesions of
the vertebral artery wall or developed in contact to it but also to improve the access to the



intervertebral foramen (tumors, osteophytes), to the anterior aspect of the spinal cord (tumors,
spondylotic spurs), to the foramen magnum and to the jugular foramen. This book written by leading
experts includes all aspects of vertebral artery surgery from anatomy to imaging, surgical
techniques and pathologies; it is illustrated by many figures especially operative views and
schematic drawings so that the beginner as well as the experienced surgeon find useful information.
One of the editors of this book (B. GEORGE) was recently awarded the Olivecrona award for his
work on the surgery of the vertebral artery.

cl c2 anatomy: Operative Techniques: Spine Surgery E-Book Eli M. Baron, Alexander R.
Vaccaro, 2016-11-27 Focusing solely on must-know procedures, Operative Techniques: Spine
Surgery, 3rd Edition offers a highly visual, step-by-step approach to the latest techniques in the
field. Thorough updates keep you current with recent changes in spine surgery, and new
contributors bring a fresh perspective to this rapidly-changing specialty. Part of the popular
Operative Techniques series, this practical reference focuses on individual procedures, each
presented in an easy-to-follow format for quick reference. - Step-by-step intraoperative photos depict
each technique, and high-quality radiographs show presenting problems and post-surgical outcomes.
- Clean design layout features brief, bulleted descriptions, clinical pearls, and just the right amount
of relevant science. - Ideal for orthopaedic and neurosurgery residents, fellows, and practicing
surgeons. - Updated coverage includes hybrid surgery, coflex fusion, and modifications to the lateral
transosseous approach.

cl c2 anatomy: Schmidek and Sweet: Operative Neurosurgical Techniques E-Book
Alfredo Quinones-Hinojosa, 2012-05-10 Wherever, whenever, or however you need it, unmatched
procedural guidance is at your fingertips with the new edition of Schmidek & Sweet: Operative
Neurosurgical Techniques! Completely revised under the auspices of new editor-chief Dr. Alfredo
Quinones-Hinojosa, this comprehensive medical reference examines indications, operative
techniques, complications, and results for nearly every neurosurgical procedure. Full-color
illustrations, 21 new chapters, internationally-acclaimed contributors, surgical videos, and online
access make it a must have for today's practitioner. Hone your skills for Master virtually every
routine and specialized procedure for brain, spinal, and peripheral nerve problems in adult patients.
Review clinical information on image-guided technologies and infections. Easily understand and
apply techniques with guidance from more than 1,600 full-color illustrations. Rely on the knowledge
and experience of new editor-in-chief Dr. Alfredo Quifiones-Hinojosa and leading international
authorities, who offer multiple perspectives on neurosurgical challenges, from tried-and-true
methods to the most current techniques. See exactly how to proceed with online surgical videos that
guide you through each technique and procedure to ensure the best possible outcomes and results.
Apply the latest techniques and knowledge in deep brain stimulation for epilepsy, movement
disorders, dystonia, and psychiatric disorders; surgical management of blast injuries; invasive
electrophysiology in functional neurosurgery; and interventional management of cerebral aneurysms
and arterio-venous malformations. Take it with you anywhere! Access the full text, downloadable
image library, video clips, and more at www.expertconsult.com.

cl c2 anatomy: Skeletal Trauma E-Book Bruce D. Browner, Alan M. Levine, Jesse B. Jupiter,
Peter G. Trafton, Christian Krettek, 2008-12-22 Obtain the best outcomes from the latest techniques
with help from a who's who of orthopaedic trauma experts! In print and online, you'll find the
in-depth knowledge you need to manage any type of traumatic injury in adults. Major updates keep
you up to speed on current trends such as the management of osteoporotic and fragility fractures,
locked plating technology, post-traumatic reconstruction, biology of fracture repair, biomechanics of
fractures and fixation, disaster management, occupational hazards of radiation and blood-borne
infection, effective use of orthotics, and more. A DVD of operative video clips shows you how to
perform 25 key procedures step by step. A new, full-color page layout makes it easier to locate the
answers you need quickly. And now, for the first time, you can access the complete contents online,
for enhanced ease and speed of reference! Complete, absolutely current coverage of relevant
anatomy and biomechanics, mechanisms of injury, diagnostic approaches, treatment options, and



associated complications equips you to confidently approach every form of traumatic injury.
Enhanced and updated coverage keeps you current on the latest knowledge, procedures, and trends
- including post-traumatic reconstruction, management of osteoporotic and fragility fractures, locked
plating systems, mini incision techniques, biology of fracture repair, biomechanics of fractures and
fixation, disaster management, occupational hazards of radiation and blood-borne infection, effective
use of orthotics, and much more. More than six hours of operative videos on DVD demonstrate 25 of
the very latest and most challenging techniques in real time, including minimally invasive vertebral
disc resection, vertebroplasty, and lumbar decompression and stabilization. Online access allows you
to rapidly search the complete contents from any computer. New editor Christian Kretek contributes
additional international expertise to further enhance the already exceptional editorial lineup. An
all-new, more user-friendly full-color text design enables you to find answers more quickly, and more
efficiently review the key steps of each operative technique. More than 2,400 high-quality line
drawings, diagnostic images, and full-color clinical photos show you exactly what to look for and how
to proceed.

c1 c2 anatomy: Adult and Pediatric Spine Trauma, An Issue of Neurosurgery Clinics of North
America Douglas L. Brockmeyer, Andrew T. Dailey, 2016-11-26 This issue will focus on both adult
and pediatric spine trauma. Featured articles are as follows: Pharmacologic Treatment of SCI;
Classification of Adult Subaxial Cervical Trauma; Classification and Management of Pediatric
Craniocervical Injuries; Classification and Management of Pediatric Subaxial Injuries; Classification
of Adult Thoracolumbar Injuries; Management of Pediatric Thoracolumber Injuries; Treatment of
Odontoid Fractures in the Aging Population; Treatment of Facet Fractures in the Cervical Spine; and
many more!

cl c2 anatomy: Rothman-Simeone The Spine E-Book Steven R. Garfin, Frank J. Eismont,
Gordon R. Bell, Christopher M. Bono, Jeffrey S. Fischgrund, 2017-09-11 Get comprehensive,
practical coverage of both surgical and non-surgical treatment approaches from the world's most
trusted authorities in spine surgery and care. Rothman-Simeone and Herkowitz's The Spine, 7th
Edition, edited by Drs. Steven R. Garfin, Frank ]. Eismont, Gordon R. Bell, Jeffrey S. Fischgrund, and
Christopher M. Bono, presents state-of-the-art techniques helping you apply today's newest
developments in your practice. - Highlights critical information through the use of pearls, pitfalls,
and key points throughout the text, as well as more than 2,300 full-color photographs and
illustrations. - Offers a newly revised, streamlined format that makes it easier than ever to find the
information you need. - Contains new chapters on the clinical relevance of finite element modeling
and SI joint surgery. - Includes an expanded section on minimally invasive spine surgery, including
recent developments and future directions. - Provides the latest evidence-based research from
high-quality studies, including new randomized controlled trials for lumbar stenosis, surgery, fusion,
and injections. - Presents the knowledge and expertise of new international contributors, as well as
new editorial leadership from Dr. Steven Garfin. - Expert ConsultTM eBook version included with
purchase. This enhanced eBook experience allows you to search all of the text, figures, and
references from the book on a variety of devices.

cl c2 anatomy: Accident and Emergency Radiology: A Survival Guide Nigel Raby, Laurence
Berman, Simon Morley, Gerald de Lacey, 2014-04-23 Since it was first published, Accident and
Emergency Radiology: A Survival Guide has become the classic reference and an indispensable aid
to all those who work in the Emergency Department. The core and substantial value lies in the
step-by-step analytical approaches which help you to answer this question: These images look
normal to me, but . . . how can I be sure that I am not missing a subtle but important abnormality? -
Ensure accuracy in reading and interpretation of any given image. Common sources of error and
diagnostic difficulty are highlighted. - Prevent mistakes. Pitfalls and associated abnormalities are
emphasized throughout. - Avoid misdiagnoses. Normal anatomy is outlined alongside schemes for
detecting variants of the norm. Each chapter concludes with a summary of key points. Will provide a
useful overview of the most important features in diagnosis and interpretation. - Easily grasp
difficult anatomical concepts. Radiographs accompanied by clear, explanatory line-drawings. - Spend



less time searching with an improved layout and design with succinct, easy-to-follow text. A
templated chapter approach helps you access key information quickly. Each chapter includes key
points summary, basic radiographs, normal anatomy, guidance on analyzing the radiographs,
common injuries, rare but important injuries, pitfalls, regularly overlooked injuries, examples, and
references. - Grasp the nuances of key diagnostic details. Updated and expanded information, new
radiographs, and new explanatory line drawings reinforce the book's aim of providing clear,
practical advice in diagnosis. - Avoid pitfalls in the detection of abnormalities that are most
commonly overlooked or misinterpreted. - Access the complete contents and illustrations online at
Expert Consult—fully searchable!

cl c2 anatomy: Operative Techniques: Orthopaedic Trauma Surgery E-Book Emil
Schemitsch, Michael D. McKee, 2019-08-17 Part of the practical, highly illustrated Operative
Techniques series, this fully revised book from Drs. Emil H. Schemitsch and Michael D. McKee
brings you up to speed with must-know surgical techniques in today's technically demanding
orthopaedic trauma surgery. Step-by-step, evidence-based guidance walks you through both
common and unique cases you're likely to see in your practice, including upper extremity, lower
extremity, spine, pelvis, and acetabulum trauma. Practical features such as pearls of wisdom, key
points, and potential pitfalls detailed by the authors in order to successfully manage patients with
complex fracture patterns have all been reinforced in this new edition. - Includes all-new chapters on
Acromioclavicular Joint Injuries, Sternoclavicular Joint Open Reduction and Internal Fixation,
Intramedullary Fixation of Clavicle Shaft Fractures, Use of the Reamer Irrigator Aspirator (RIA) for
Bone Graft Harvesting, Fractures of the Posterior Tibial Plateau, Reverse Total Shoulder
Arthroplasty for Proximal Humerus Fractures, and many more. - Features high-quality line drawings,
diagnostic and intraoperative images, and radiographs alongside expert technical guidance on
instrumentation, placement, step-by-step instructions and more - all supported by best evidence. -
Includes practical videos online to support visual understanding and implementation into practice. -
A bulleted, highly templated format allows for quick understanding of surgical techniques. - Outlines
positioning, exposures, instrumentation, and implants to equip you to be more thoroughly prepared
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