
pedicles anatomy

pedicles anatomy is a critical aspect of human anatomy that plays a vital
role in the structural integrity of the vertebral column. Pedicles are short,
bony projections that connect the vertebral body to the vertebral arch,
forming part of the posterior element of the vertebrae. Understanding the
anatomy of pedicles is essential for various medical fields, especially in
orthopedics, neurosurgery, and radiology, as they are involved in spinal
stability and the protection of the spinal cord. This article will delve into
the definition, structure, function, clinical significance, and common
pathologies associated with pedicles. Additionally, we will explore the
implications of pedicle anatomy in surgical practices and imaging techniques.
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Definition and Structure of Pedicles

Pedicles are cylindrical bony structures that extend from the posterior
aspect of the vertebral body to the transverse processes of the vertebrae.
They are an essential part of the vertebral arch, contributing to the overall
stability of the spine. Each pedicle is roughly cylindrical and varies in
size, shape, and orientation depending on the specific region of the spine.

Composition and Morphology

Pedicles are composed of dense cortical bone with a medullary cavity that
contains cancellous (spongy) bone. The morphology of pedicles is crucial as
they provide attachment points for ligaments and muscles, contributing to the
overall biomechanics of the spine. The dimensions and angles of the pedicles
can vary significantly across the different regions of the spine:

Cervical Pedicles: Shorter and more horizontally oriented.

Thoracic Pedicles: Longer, providing more stability, and oriented more
vertically.

Lumbar Pedicles: Thick and robust, designed to bear significant loads.



Function of Pedicles

Pedicles serve several critical functions that are paramount to the overall
health and biomechanics of the spine. They play a vital role in maintaining
spinal stability, facilitating movement, and protecting neural structures.

Support and Stability

The primary function of pedicles is to support the vertebral body and
maintain the alignment of the spine. They act as load-bearing structures,
helping to distribute the weight of the upper body down through the vertebral
column. This distribution of weight is essential for preventing injuries and
maintaining the integrity of the spinal structure.

Protection of Neural Structures

In addition to providing structural support, pedicles also serve to protect
the spinal cord and nerve roots. The pedicles create a protective arch around
the spinal canal, which houses the delicate neural tissues. Damage to the
pedicles can lead to spinal instability and potential injury to these vital
structures.

Clinical Significance of Pedicles

Understanding the anatomy of pedicles is crucial for healthcare
professionals, particularly in diagnosing and treating spinal disorders.
Pedicle anatomy plays a significant role in various clinical scenarios,
including trauma, tumors, and degenerative diseases.

Spinal Surgery and Instrumentation

Pedicles are commonly involved in spinal surgeries, such as spinal fusion and
instrumentation. Surgeons often place screws and rods into the pedicles to
stabilize the spine and promote healing. Accurate knowledge of pedicle
anatomy is essential to avoid complications such as screw misplacement, which
can lead to neurological deficits or mechanical failure of the construct.

Diagnostic Imaging

In radiology, the assessment of pedicle anatomy is critical for diagnosing
conditions such as fractures, tumors, and congenital anomalies. Imaging
modalities such as X-rays, CT scans, and MRIs are utilized to visualize the
pedicles and assess their integrity. Understanding variations in pedicle
anatomy aids in accurate interpretation of these images.

Pathologies Related to Pedicles

Various pathological conditions can affect the pedicles, leading to
significant clinical implications. These conditions can result from trauma,



degenerative changes, or congenital anomalies.

Fractures

Pedicle fractures are often associated with traumatic injuries, such as those
sustained in motor vehicle accidents or falls. These fractures can lead to
instability of the spinal column and may require surgical intervention to
restore structural integrity.

Congenital Anomalies

Congenital anomalies of the pedicles, such as pedicle hypoplasia or aplasia,
can result in spinal deformities and instability. These conditions can be
challenging to diagnose and often require a multidisciplinary approach for
management.

Surgical Implications of Pedicle Anatomy

In surgical practice, pedicle anatomy is vital for successful interventions
in the spine. Knowledge of the precise location, size, and orientation of
pedicles is essential for the safe placement of instrumentation.

Techniques in Pedicle Screw Placement

Various techniques are employed for the placement of pedicle screws,
including fluoroscopic guidance and computer-assisted navigation. These
techniques aim to enhance accuracy and minimize the risk of complications.
Surgeons must be well-versed in the anatomy of pedicles to utilize these
techniques effectively.

Imaging Techniques for Assessing Pedicle
Anatomy

Imaging plays a crucial role in evaluating pedicle anatomy and identifying
any pathological changes. Several modalities are utilized in clinical
practice.

X-rays

X-rays are commonly used to assess the overall alignment of the spine and can
provide a preliminary evaluation of pedicle integrity. However, they may not
offer detailed information on the internal structure of the pedicles.

CT and MRI Scans

Computed tomography (CT) scans provide high-resolution images of the bony
structures, making them ideal for assessing pedicle anatomy. Magnetic



resonance imaging (MRI) is useful for evaluating soft tissue structures and
detecting any associated neurological compromise. Together, these imaging
modalities offer a comprehensive view of the pedicle anatomy and any
underlying conditions.

Conclusion

In summary, pedicles anatomy is a fundamental aspect of spinal structure and
function. Their role in providing stability, protecting neural elements, and
serving as landmarks for surgical interventions emphasizes the need for a
thorough understanding in clinical practice. Knowledge of pedicle anatomy
aids in the diagnosis and management of various spinal disorders, ultimately
contributing to improved patient outcomes.

Q: What are pedicles in the context of spinal
anatomy?
A: Pedicles are short, cylindrical bony projections that connect the
vertebral body to the vertebral arch, forming part of the spinal column’s
stability and protection mechanisms.

Q: How do pedicles contribute to spinal stability?
A: Pedicles provide structural support for the vertebral body, help
distribute weight through the spine, and create a protective arch around the
spinal canal, thus maintaining spinal stability.

Q: What are common pathologies associated with
pedicles?
A: Common pathologies include pedicle fractures due to trauma, congenital
anomalies such as pedicle hypoplasia, and degenerative changes that can lead
to instability.

Q: Why is imaging important for assessing pedicle
anatomy?
A: Imaging is crucial for evaluating the integrity of pedicles, diagnosing
pathologies, and guiding surgical interventions, with modalities like X-rays,
CT, and MRI being commonly used.

Q: What role do pedicles play in spinal surgeries?
A: In spinal surgeries, pedicles serve as critical landmarks for screw
placement and stabilization of the spine, making an understanding of their
anatomy essential for successful surgical outcomes.



Q: How can congenital anomalies of pedicles affect
spinal health?
A: Congenital anomalies, such as hypoplasia or aplasia of pedicles, can lead
to spinal deformities and instability, often requiring specialized management
strategies.

Q: What techniques are used for pedicle screw
placement in surgery?
A: Techniques for pedicle screw placement include fluoroscopic guidance and
computer-assisted navigation, which enhance accuracy and reduce the risk of
complications during surgery.

Q: Can pedicle fractures lead to neurological issues?
A: Yes, pedicle fractures can compromise the stability of the spine and
potentially lead to neurological deficits if they affect the spinal cord or
surrounding nerve structures.

Q: What is the significance of pedicle anatomy in
radiology?
A: Understanding pedicle anatomy helps radiologists accurately interpret
imaging studies, diagnose conditions, and assess the need for surgical
intervention based on the integrity of the pedicles.
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  pedicles anatomy: Glissonean Pedicles Approach in Minimally Invasive Liver Surgery
Benedetto Ielpo, Edoardo Rosso, Alessandro Anselmo, 2023-12-30 Aim of this book is to present the
main minimally invasive approaches to the Glissonean pedicles. This kind of technique for
hepatectomy has been gaining interest in recent years and may represent the ideal method to
achieve anatomical liver resections. Currently the most performed procedure for liver surgery is still
the classic intrafascial approach in which, after entering the Glissonean sheath, the portal triad
elements are singularly dissected and isolated. However, this is a quite challenging technique to
pursue in a minimally invasive setting. Nowadays the laparoscopic and robotic approach for liver
resections are increasing worldwide and the intra or extra hepatic Glissonean approach, in which
the portal triad elements are dissected and isolated “en bloc” without entering the Glissonean
sheath, can facilitate the surgical technique. Furthermore this strategy allows better identification of
the ischemic area and could decrease bloodloss during dissection, as the liver inflow is kept under
control. This book includes a step-by-step description of each pedicle isolation and section, with
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original laparoscopic and robotic pictures and videos. HPB surgeons who are interested in this
technique may find these pages, written in cooperation with some of the most prominent worldwide
experts, to be highly informative and valuable.
  pedicles anatomy: Biomechanics and Biomaterials in Orthopedics Dominique G. Poitout,
2016-06-15 With the constant evolution of implant technology, and improvement in the production of
allograft and bone substitutes, the armamentarium of the orthopaedic surgeon has significantly
expanded. In particular, the recent involvement of nanotechnologies opens up the possibilities of
new approaches in the interactive interfaces of implants. With many important developments
occurring since the first edition of this well-received book, this updated resource informs
orthopaedic practitioners on a wide range of biomechanical advances in one complete reference
guide. Biomechanics and Biomaterials in Orthopedics, 2nd edition compiles the most prominent
work in the discipline to offer newly-qualified orthopedic surgeons a summary of the fundamental
skills that they will need to apply in their day-to-day work, while also updating the knowledge of
experienced surgeons. This book covers both basic concepts concerning biomaterials and
biomechanics as well as their clinical application and the experience from everyday practical use.
This book will be of great value to specialists in orthopedics and traumatology, while also providing
an important basis for graduate and postgraduate learning.
  pedicles anatomy: Anatomy Raymond E. Papka, 2013-11-11 Since 1975, the Oklahoma Notes
have been among the most widely used reviews for medical students preparing for Step 1 of the
United States Medical Licensing Examination. OKN: Anatomy takes a unified approach to the
subject, covering Embryology, Neuroanatomy, Histology, and Gross Anatomy. Like other Oklahoma
Notes, Anatomy contains self-assessment questions, geared to the current USMLE format; tables
and figures to promote rapid self-assessment and review; a low price; and coverage of just the
information needed to ensure Boards success.
  pedicles anatomy: Surgical Techniques in Orthopaedics and Traumatology Jacques
Duparc, 2003 In the 56 articles of this volume, 90 distinguished European specialists describe the
major techniques to manage fractures, ligament injuries, congenital anomalies and other pathologies
affecting the lower leg, ankle and foot. Skin coverage, limb salvage and amputations are covered.
Variations, complications, clinical results and indications are discussed. The surgical techniques are
described step by step and illustrated by more than 650 drawings and photographs.
  pedicles anatomy: Spinal Curvatures: Advances in Research and Treatment: 2011 Edition ,
2012-01-09 Spinal Curvatures: Advances in Research and Treatment: 2011 Edition is a
ScholarlyBrief™ that delivers timely, authoritative, comprehensive, and specialized information
about Spinal Curvatures in a concise format. The editors have built Spinal Curvatures: Advances in
Research and Treatment: 2011 Edition on the vast information databases of ScholarlyNews.™ You
can expect the information about Spinal Curvatures in this eBook to be deeper than what you can
access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The
content of Spinal Curvatures: Advances in Research and Treatment: 2011 Edition has been produced
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors
at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  pedicles anatomy: The Spine: Medical & Surgical Management Alexander Vaccaro,
2019-04-30 The Spine: Medical and Surgical Conditions is a complete, two volume, evidence based
study edited by an internationally recognised team of spine surgeons based in the USA, China,
Canada, Germany, Japan, Brazil, Egypt and India. The two volumes are divided into 137 chapters,
across fourteen sections. The first section covers general topics in spinal medicine, including
anatomy, biomechanics, physical and neurological examination, interventional diagnostics and
therapeutics, and anaesthesia. This is followed by sections on the development of the spine,
metabolic disorders, and bone grafting. Subsequent sections focus on surgery for particular parts of



the spine, including cervical, lumbar and thoracic, as well as sections on spinal cord injuries and
motor preservation. Later sections in the book provide information on the spine in paediatrics, adult
deformity, tumours, vascular malformations and infections, complications of spinal surgery, and a
final section on minimally invasive techniques. Enhanced by 1500 full colour images, The Spine:
Medical and Surgical Conditions is also made available online, complete with text, images and video,
with each physical copy. Key Points Comprehensive, two volume guide to spinal medicine Covers
anatomy, biomechanics, examination, diagnostics, therapeutics, anaesthesia, surgery and
complications Enhanced by 1500 full colour images Includes access to online version with complete
text, images and video
  pedicles anatomy: Manual of Total Mesorectal Excision Brendan Moran, Richard John
Heald, 2013-05-09 Manual of Total Mesorectal Excision is the authoritative manual for the trainee
and qualified surgeon, covering every aspect of total mesorectal excision for rectal cancer.Written
by the surgeons who pioneered and popularized TMEIncludes high-quality colour illustrations to
detail the multidisciplinary management of rectal cancerEndorsed by the Pel
  pedicles anatomy: Venous Embolization of the Liver David C. Madoff, Masatoshi Makuuchi,
Masato Nagino, Jean-Nicolas` Vauthey, 2011-07-28 Venous Embolization of the Liver: Radiologic and
Surgical Practice explores the theoretical advantages and clinical implications for utilizing Venous
Embolization techniques, including portal vein and hepatic vein embolization. The practice of venous
embolization of the liver was originally developed in Japan by Dr. Makuuchi (one of the co-editors of
this book) in 1990 and since then, the techniques reviewed in this book are practiced throughout the
world and are now considered the “standard of care” at many hepatobiliary centres worldwide.
Venous Embolization of the Liver: Radiologic and Surgical Practice covers a multitude of topics,
including: pertinent vascular (microscopic and macroscopic) and surgical anatomy, liver
regeneration (including the atrophy-hypertrophy complex), historical perspectives of major hepatic
resection, various hepatobiliary surgical procedures , factors affecting hypertrophy, pathophysiology
of embolization and resection, embolization techniques (including approaches and embolic agents),
the indications for embolization and resection (including pre-operative volumetric and functional
assessment and post-embolization followup), potential complications, outcomes data for different
diseases, recently advocated strategies (including “definitive” treatment of hepatocellular carcinoma
using portal vein embolization after transcatheter arterial chemoembolization) and future
perspectives. This book is a valuable resource for interventional radiologists and hepatobiliary
surgeons who perform the embolization procedures and liver resections. Venous Embolization of the
Liver: Radiologic and Surgical Practice can also be used secondarily by diagnostic radiologists,
medical oncologists specializing in gastrointestinal malignancies, hepatologists, gastroenterologists,
liver transplant surgeons and basic scientists interested in liver regeneration physiology research.
  pedicles anatomy: Percutaneous Vertebroplasty John M. Mathis, Herve Deramond, Stephen M.
Belkoff, 2002-03-15 A concise and up-to-date reference that details the essentials for setting up a
modern clinical lab, selecting patients, safely performing the procedure and avoiding pitfalls that are
commonly encountered. Over 95 photographs, specially created for this book, provide the reader
with detailed examples of how each aspect of the procedure is performed in an understandable step
by step format. The authors are world-renowned pioneers in the field who have developed the basic
science and clinical information relating to percutaneous vertebroplasty. This rapidly proliferating
procedure is used to treat the pain associated with compression fractures of the spine resulting from
osteoporotic vertebral collapse or tumor destruction.
  pedicles anatomy: Campbell's Operative Orthopaedics: Adult Spine Surgery E-Book S.
Terry Canale, James H. Beaty, 2012-09-04 Now available for the first time - a convenient eBook on
adult spine surgery from Campbell's Operative Orthopaedics, edited by Drs. S. Terry Canale and
James H. Beaty! Load it onto your mobile device or laptop for quick access to world-renowned
guidance on adult spine surgery from the experts at the Campbell Clinic. - 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 in adult spine surgery with practical, high-yield chapters on
Anatomy and Approaches • Fractures and Dislocations • Arthrodesis • LBP / Intervertebral Discs •
Infections • and Other Disorders. - Vividly visualize how to proceed with 3 surgical videos, plus a
wealth of completely new step-by-step illustrations and photos especially commissioned for this
edition. - Depend on the authority of Campbell's Operative Orthopaedics - the most trusted and
widely used resource in orthopaedic surgery, authored by Drs. S. Terry Canale, James H. Beaty, and
5 other authorities from the world-renowned Campbell Clinic. - Access additional high-interest areas
of Campbell's with these other mini eBooks: - Reconstructive Procedures of the Knee:
978-0-323-10135-6 - Sports Injuries of the Shoulder and Elbow: 978-0-323-10136-3 - Hand Surgery:
978-0-323-10138-7
  pedicles anatomy: Schmidek and Sweet: Operative Neurosurgical Techniques 2-Volume
Set Alfredo Quinones-Hinojosa, MD, FAANS, FACS, 2012-06-22 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 Quiñones-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 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 Quiñones-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. With 337
additional expert contributors. Get procedural guidance on the latest neurosurgical operative
techniques from Schmidek & Sweet on your shelf, laptop and mobile device.
  pedicles anatomy: Spinal Cord and Spinal Column Tumors Curtis A. Dickman, Michael G.
Fehlings, Ziya L. Gokaslan, 2011-01-01 784 high quality illustrations, including 369 in brilliant color
This text covers the state-of-the-art techniques for diagnosing and managing tumors of the spine and
spinal cord. From the fundamentals of spinal cord anatomy and the pathology of spinal tumors, to
the evaluation, diagnosis, and treatment techniques for specific spinal tumors, this is the only
comprehensive text devoted to managing tumors both surgically and non-surgically. You'll find the
latest information on surgical approaches for resection, reconstruction, decompression, and internal
stabilization for tumors of the spine, spinal cord, and peripheral nerves. The book also covers such
treatments as systemic and intrathecal chemotherapy, embolization techniques, external beam
radiation therapy, brachytherapy, and stereotactic radiosurgery. Special features: More than 700
high quality illustrations, including 369 in brilliant four color, illuminate concepts in pathology and
surgical technique Full review of the basic science of tumors of the spinal cord and nerves aids the
comprehension of pathology and indications for treatment Step-by-step instruction guides the
clinician through operative approaches, including decompression of tumors, en bloc resection of
primary spinal tumors, reconstruction of the spine, spinal fixation and more Discussion of the
current algorithm techniques to manage metastatic spinal disease This book will benefit established
neurosurgeons, orthopedic surgeons, and residents requiring a complete text on current techniques
in managing tumors of the spine and spinal column.
  pedicles anatomy: The Fellows Manual Techniques of Spine Surgery Barrett S Boody, Glenn S



Russo, Alexander R Vaccaro, Greg Anderson, 2022-11-24 SECTION1: Cervical SECTION 2:
Thoracolumbar SECTION 3: Miscellaneous
  pedicles anatomy: Plastic Surgery E-Book David H. Song, Peter C. Neligan, 2017-08-08
Completely revised to meet the demands of today's trainee and practicing plastic surgeon, Lower
Extremity, Trunk and Burns, Volume 4 of Plastic Surgery, 4th Edition, features new full-color clinical
photos, dynamic videos, and authoritative coverage of hot topics in the field. Editor-narrated video
presentations offer a step-by-step audio-visual walkthrough of techniques and procedures in plastic
surgery. - Offers evidence-based advice from a diverse collection of experts to help you apply the
very latest advances in lower extremity, trunk, and burn surgery and ensure optimal outcomes. -
Provides updated coverage of: Lymphedema microsurgery; Transgender surgery; and Skin grafting
and reconstructive surgery for burns. - Includes brand-new color clinical photos, videos, and
lectures. - 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.
  pedicles anatomy: Complications in Neurosurgery E-Book Anil Nanda, 2018-09-12 Learn from
key leaders in the field of neurosurgery with the practical guidance presented in this first-of-its-kind
resource. Complications in Neurosurgery uses a case-based format to explore complications across
the full range of commonly performed neurosurgical procedures. As you review dozens of up-to-date,
real-life cases, you'll become better equipped to identify pitfalls ahead of time and have the
knowledge to handle difficult situations that arise during surgery. - Presents commonly encountered
cases provided by experienced neurosurgeons in all areas of this challenging specialty. - Includes
high-quality photographs, images, and dynamic video to ensure complete visual understanding of the
procedures. - Uses a consistent, easy-to-read format throughout, covering a wide range of surgeries
including general neurosurgery and cranial complications, as well as spinal and peripheral
complications. - Numerous videos depict possible complications for each type of surgery; for
example, Complications of Cerebral Bypass Surgery includes videos showing how to obtain venous
hemostasis without risking injury to the STA, how to manage atheroma within the donor vessel, and
how to manage intraoperative occlusion of the bypass.
  pedicles anatomy: Complications of Spine Surgery Howard S. An, Louis G. Jenis, 2006 Written
by internationally recognized experts, this book is a comprehensive, practical guide to prevention,
recognition, and management of complications in spine surgery. Sections cover the cervical spine
and the thoracolumbar/lumbosacral spine and discuss the full range of complications that may be
encountered, including those associated with the newest technologies, procedures, and
instrumentation. Each chapter focuses on a specific type of problem and presents how-to strategies
for avoiding and managing the problem in specific surgical procedures. Of special note are the
detailed discussions of complications related to instrumentation. Each chapter includes extensive,
up-to-date references. More than 150 illustrations complement the text.
  pedicles 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.
  pedicles 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.
  pedicles anatomy: Minimally Invasive Spine Surgery Kern Singh, Alexander Vaccaro,
2015-08-31 Minimally Invasive Spine Surgery combines up-to-date research on surgical techniques
with high-definition surgical video and concise algorithmic evidence. Each of its sixteen chapters
begins with a brief summary followed by imaging indications, instrumentation, a step-by-step
surgical technique (and video guide), as well as the potential complications and adverse outcomes
that may develop. Techniques discussed in the text include: Posterior Cervical Foraminotomy;
Percutaneous Posterior Pedicle Screw Placement; Lumbar Discectomy; Transforaminal Lumbar
Interbody Fusion (TLIF); Lateral Lumbar Interbody Fusion (LLIF). Also included is a discussion on
the types of implants and instrumentation available today and the potential advantages they offer,
making Minimally Invasive Spine Surgery an essential and relevant book for orthopaedic and
neurosurgeons. Key Points Authored by experts from Rush University Medical Centre and Thomas
Jefferson University Hospital in the United States Includes DVD to enhance clinical instruction 273
full colour illustrations
  pedicles anatomy: Skeletal Trauma E-Book Bruce D. Browner, Jesse Jupiter, Christian Krettek,
Paul A Anderson, 2019-06-27 Offering expert, comprehensive guidance on the basic science,
diagnosis, and treatment of acute musculoskeletal injuries and post-traumatic reconstructive
problems, Skeletal Trauma, 6th Edition, brings you fully up to date with current approaches in this
challenging specialty. This revised edition is designed to meet the needs of orthopaedic surgeons,
residents, fellows, and traumatologists, as well as emergency physicians who treat patients with
musculoskeletal trauma. International thought leaders incorporate the latest peer-reviewed
literature, technological advances, and practical advice with the goal of optimizing patient outcomes
for the full range of traumatic musculoskeletal injuries. - Offers complete coverage of relevant
anatomy and biomechanics, mechanisms of injury, diagnostic approaches, treatment options, and



associated complications. - Includes eight new chapters dedicated to advances in technology and
addressing key problems and procedures, such as Initial Evaluation of the Spine in Trauma Patients,
Management of Perioperative Pain Associated with Trauma and Surgery, Chronic Pain Management
(fully addressing the opioid epidemic), Understanding and Treating Chronic Osteomyelitis, and
more. - Features a complimentary one-year subscription to OrthoEvidence, a global online platform
that provides high-quality, peer-reviewed and timely orthopaedic evidence-based summaries of the
latest and most relevant literature. Contains unique, critical information on mass casualty incidents
and war injuries, with contributions from active duty military surgeons and physicians in
collaboration with civilian authors to address injuries caused by road traffic, armed conflict, civil
wars, and insurgencies throughout the world. - Features important call out boxes summarizing key
points, pearls and pitfalls, and outcomes. - Provides access to nearly 130 instructional videos that
demonstrate principles of care and outline detailed surgical procedures. - Contains a wealth of
high-quality illustrations, full-color photographs, and diagnostic images. - Enhanced eBook version
included with purchase. Your enhanced eBook allows you to access all of the text, figures, and
references from the book on a variety of devices.
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the Seattle Great Wheel is a towering Ferris wheel that offers more than just a typical ride. It stands
as a beacon of the Seattle
Exploring the Seattle Great Wheel in Seattle, Washington The Seattle Great Wheel is an iconic
tourist attraction located on Pier 57 in downtown Seattle, Washington. This impressive Ferris wheel
stands 175 feet tall, offering visitors breathtaking
Exploring the Seattle Great Wheel: Tips and Fun Facts   The Seattle Great Wheel opened on
June 29, 2012, and has since become a quintessential part of Seattle’s skyline. Located at Pier 57,
this Ferris wheel is one of the tallest
Experience the Thrill of The Seattle Great Wheel - Rising to a height of 175 feet, the wheel
offers a panoramic vista that encompasses the vibrant Seattle skyline, the serene waters of Puget
Sound, and the majestic Cascade Mountains in the
Direxion Daily Junior Gold Miners Index Bull 2X Shares (JNUG) Find the latest Direxion Daily
Junior Gold Miners Index Bull 2X Shares (JNUG) stock quote, history, news and other vital
information to help you with your stock trading and investing
JNUG | Direxion Daily Junior Gold Miners Index Bull 2X - MarketWatch 2 days ago  JNUG | A



complete Direxion Daily Junior Gold Miners Index Bull 2X Shares exchange traded fund overview by
MarketWatch. View the latest ETF prices and news for
JNUG ETF Stock Price & Overview 3 days ago  The Direxion Daily Junior Gold Miners Index Bull
2X Shares (JNUG) is an exchange-traded fund that is based on the MVIS Global Junior Gold Miners
index. The fund provides
Junior Gold Miners Index Bull and Bear 2X ETFs | JNUG JDST   The Direxion Daily Junior Gold
Miners Index Bull (JNUG) and Bear (JDST) 2X Shares seek daily investment results of the
performance of the MVIS Global Junior Gold
JNUG Stock Price | Direxion Daily Junior Gold Miners Bull 2X Find here information about the
Direxion Daily Junior Gold Miners Bull 2X Shares ETF, assess the current JNUG stock price. You can
find more details by going to one of the sections under this
Direxion Daily Junior Gold Miners Idx Bull 2X Shs - Google Get the latest Direxion Daily Junior
Gold Miners Idx Bull 2X Shs (JNUG) real-time quote, historical performance, charts, and other
financial information to help you make more informed trading
Junior Gold Miners Bull 2X ETF Direxion (JNUG-A) Stock Price and Real-time Price Updates
for Junior Gold Miners Bull 2X ETF Direxion (JNUG-A), along with buy or sell indicators, analysis,
charts, historical performance, news and more
JNUG: A Primer On The Structure And Suitability Of This 13 hours ago  Learn why JNUG is
only suitable for intraday trading due to leverage risks and compounding effects
SectorSurfer Online Manual - SumGrowth Although indicator algorithms can be complex and
difficult to understand and configure, the good news is that we have totally automated the indicator
algorithm configuration for each Strategy
Direxion Daily Junior Gold Miners Index Bull 2X Shares - JNUG 4 days ago  Learn everything
about Direxion Daily Junior Gold Miners Index Bull 2X Shares (JNUG). News, analyses, holdings,
benchmarks, and quotes
YouTube Help - Google Help Learn more about YouTube YouTube help videos Browse our video
library for helpful tips, feature overviews, and step-by-step tutorials. YouTube Known Issues Get
information on reported
Create an account on YouTube Once you've signed in to YouTube with your Google Account, you
can create a YouTube channel on your account. YouTube channels let you upload videos, leave
comments, and create playlists
Download the YouTube mobile app Download the YouTube app for a richer viewing experience
on your smartphone
Get help from YouTube Support Get help from YouTube Support This content is available in 24
languages. To choose your language, click the Down arrow at the bottom of this page. What can we
help with? Watching
YouTube TV Help - Google Help Official YouTube TV Help Center where you can find tips and
tutorials on using YouTube TV and other answers to frequently asked questions
Get support for YouTube TV - Computer - YouTube TV Help Get support in YouTube TV In
addition to the “Contact us” button above, you can also get in touch with us in the YouTube TV
mobile app or on your computer. In the navigation bar, click Help .
YouTube Partner Program overview & eligibility The YouTube Partner Program (YPP) gives
creators greater access to YouTube resources and monetization features, and access to our Creator
Support teams. It also allows revenue
NFL Sunday Ticket pricing & billing - YouTube TV Help A YouTube TV Base Plan is $82.99 per
month. Learn how to get NFL Sunday Ticket on YouTube TV. NFL Sunday Ticket on YouTube
Primetime Channels pricing NFL Sunday Ticket on
Troubleshoot YouTube video errors - Google Help Check the YouTube video’s resolution and the
recommended speed needed to play the video. The table below shows the approximate speeds
recommended to play each video resolution. If
Get help signing in to YouTube - YouTube Help - Google Help To make sure you’re getting the



directions for your account, select from the options below
2026 Lexus TX 550h+ – Luxury 3-Row SUV | The Lexus TX is a luxury three-row SUV available in
gas, hybrid and plug-in hybrid versions. 2026 TX line of luxury midsize SUVs
Lexus 3-Row SUVs: Differences Between the TX, GX, and LX   Each Lexus 3-row SUV delivers
style, functionality, and performance that couldn’t be interchanged for a different Lexus model
All Lexus SUV models with 3 rows and 7 seats - SUVCult   Lexus has an impressive SUV line-up
with crossovers, mid-size and full-size SUVs, however only two 2023 Lexus SUV models come with 3
rows
Lexus TX / Discover the Global World of Lexus A 3-row SUV offering a refined driving
experience for all passengers. Introducing the first-ever Lexus TX, a three-row luxury vehicle that
redefines comfort and luxury. Specifically designed
2025 Lexus TX and TXh Luxury 3rd Row SUV | Lexus Canada Explore the 2025 Lexus TX 350
and TX 500h luxury third-row SUV, available in gas and self-charging hybrid, with a luxury interior,
cargo space & more
2025 Lexus TX Review, Pricing, and Specs - Car and Driver The Lexus TX three-row SUV
shares much of its DNA with the Grand Highlander, but it’s got plenty of features aimed at making it
worthy of the Lexus name
Lexus SUV Models (2025-2026) - Dal Motors   Lexus TX The three‑row TX 350 features a 275‑hp
2.4‑liter turbo four with an 8‑speed automatic, while the TX 500h adds an electrified performance
system rated at 366 hp,
Which Lexus SUVs Have A Third Row? Options Compared Discover which Lexus SUVs have
third-row seating, including the spacious TX, versatile GX, and luxurious LX. Compare options to find
the right fit for you
Lexus 3-Row SUV: Lexus TX, GX, LX, Seating Capacity & More! A Lexus three-row SUV gives
you the rare combination of luxury, capability, and space for the whole family. The Lexus lineup
features three strong options with available three-row seating:
Which Lexus Models Have a Third Row? | Lexus of Palm Beach The Lexus RXL, Lexus GX, and
Lexus LX are some of the best third-row SUVs. Lexus of Palm Beach can help you discover the right
luxury SUV or crossover!
How to Cook Perfect Filet Mignon: Easy Filet Mignon Recipe   An intimidating cut of beef with
a fancy French name and price tag to match, filet mignon is actually one of the easier steaks to cook.
Since it comes from the most tender cut of
Best Filet Mignon Recipe - Delish   Avoid the stuffy steakhouse and cook the perfect filet at home
instead. We'll give you all our top tips on how to cook this steak to perfection
How to Cook Filet Mignon in Oven (Best Pan-Seared Recipe   Cook the best filet mignon in the
oven with this easy skillet-to-oven recipe. Time and temperature guides for juicy results like a
steakhouse
Best Filet Mignon Recipe - Taste of Home   This perfectly simple filet mignon recipe, comprising
a few simple ingredients, will render a perfect steak every time. That steak will also pair effortlessly
with your favorite side dish
How to Cook Filet Mignon - Omaha Steaks   Get ready to cook a tender, juicy filet mignon. We’re
going to walk you through six different methods to cook the perfect filet mignon
The Perfect Filet Mignon Recipe - Food Network A luxe cut of meat like filet mignon needs little
embellishment to shine. It’s all about technique—and plenty of butter! Searing the steaks creates a
beautiful crust and basting them
How to Cook Filet Mignon – McCormick 3 days ago  Here&#39;s a look at how to cook filet
mignon to perfection, along with some filet mignon recipe examples to get you started
Pan-Seared Filet Mignon Recipe (No Oven) - Steak Revolution   Pan-seared filet mignon,
basted with butter, garlic, and fresh herbs, is one of the best ways to cook this premium beef cut.
This isn’t just another basic recipe – I’ll share with
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Eduardo Gonzalez Velazquez - lab tech | LinkedIn View Eduardo Gonzalez Velazquez’s profile
on LinkedIn, a professional community of 1 billion members
American Cementing, LLC - LinkedIn Now Hiring: Lab Technician Location: MARSHALL, TX Do
you have a keen eye for detail and a passion for scientific work? Join our team at American
Cementing as a Lab Technician!
30+ perfiles de «Eduardo Gonzalez Velazquez» | LinkedIn Ve los perfiles de profesionales con
el nombre de «Eduardo Gonzalez Velazquez» en LinkedIn. Hay 30+ profesionales con el nombre de
«Eduardo Gonzalez Velazquez» que usan LinkedIn
Eduardo González Velázquez - Inspector de producto - LinkedIn Inspector de calidad de
materia prima, proceso y producto terminado con seguimiento y mejora al sistema de gestión de
calidad. Instrumentación y equipos de medición para los procesos de
Eduardo Gonzalez - Swiss American CDMO | LinkedIn View Eduardo Gonzalez’s profile on
LinkedIn, a professional community of 1 billion members
American Cementing, LLC: Contact Details and Business Profile American Cementing, LLC is
an Oil and Gas, Raw Materials (Non-Wood), and Business/Productivity Software company_reader
located in Tulsa, Oklahoma with 150
American Cementing, LLC hiring Lab Technician in New - LinkedIn The Lab Technician plays
a key role in supporting American Cementing’s field operations by conducting tests on cement,
fluids, and oilfield chemicals according to established procedures
Now Hiring: Lab Technician at American Cementing - Facebook   Join our team at American
Cementing as a Lab Technician! This is a great opportunity to be part of something big, with full
benefits starting from Day 1 and Rotating
Vanessa Garza-Gonzalez on LinkedIn: Check out this job at American American Cementing,
LLC in Pleasanton, Tx has a Field Operator job opportunity. We are an oilfield service company
focused on providing industry-leading cement services and solutions
Eduardo Velázquez González - HR Manager - LinkedIn Coordinar y ejecutar estrategias y
planes destinados a atraer, desarrollar y retener empleados, para responder a los requerimientos de
corto y largo plazo



Related to pedicles anatomy
Frequency of abnormal pedicles highest in the thoracic spine and in patients with
adolescent idiopathic scoliosis (Healio14y) ORLANDO, Fla. — With significant risks associated
with misplaced pedicle screws, researchers who studied the prevalence of abnormal pedicles in the
spine found this abnormality occurred in 10% of
Frequency of abnormal pedicles highest in the thoracic spine and in patients with
adolescent idiopathic scoliosis (Healio14y) ORLANDO, Fla. — With significant risks associated
with misplaced pedicle screws, researchers who studied the prevalence of abnormal pedicles in the
spine found this abnormality occurred in 10% of
Abnormal pedicles more prevalent in patients with adolescent idiopathic scoliosis
(Healio11y) Recent study data have shown patients with adolescent idiopathic scoliosis tend to have
a higher prevalence of abnormal pedicles than patients without spinal deformity. Researchers
analyzed CT images
Abnormal pedicles more prevalent in patients with adolescent idiopathic scoliosis
(Healio11y) Recent study data have shown patients with adolescent idiopathic scoliosis tend to have
a higher prevalence of abnormal pedicles than patients without spinal deformity. Researchers
analyzed CT images
Tissue Relationships in the Development of Pedicles and Antlers in the Virginia Deer
(JSTOR Daily1y) Excision of skin from the presumptive pedicle region of fawns during the early
months of life does not prevent the subsequent growth of pedicles and antlers. Removal of the
osseous primordium of the
Tissue Relationships in the Development of Pedicles and Antlers in the Virginia Deer
(JSTOR Daily1y) Excision of skin from the presumptive pedicle region of fawns during the early
months of life does not prevent the subsequent growth of pedicles and antlers. Removal of the
osseous primordium of the
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