jugular foramen anatomy

jugular foramen anatomy is a crucial aspect of human cranial structure,
playing a significant role in various neurological functions. This foramen
acts as a passage for vital cranial nerves and vessels, contributing to the
overall functionality of the head and neck region. Understanding the anatomy
of the jugular foramen is essential for medical professionals, particularly
those specializing in neurology, otolaryngology, and anatomy. In this
article, we will explore the detailed anatomy of the jugular foramen, its
contents, clinical significance, and related conditions. We will also provide
insights into the surrounding structures and their relevance to the jugular
foramen.
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Overview of Jugular Foramen Anatomy

The jugular foramen is an essential anatomical structure located at the base
of the skull, specifically at the junction between the temporal bone and the
occipital bone. It is classified as a large irregular opening that allows for
the passage of critical neurovascular elements. The jugular foramen is
divided into two primary compartments: the anterior and posterior
compartments. This division is significant as each compartment houses
different anatomical structures.

Understanding the anatomy of the jugular foramen involves recognizing its
dimensions and its orientation within the cranial cavity. The foramen
typically measures about 1-2 centimeters in diameter, and its orientation is
primarily obligque, running from the anterior lateral aspect to the posterior
medial aspect. This anatomical positioning is important for various surgical
approaches and interventions in the area.

Contents of the Jugular Foramen

The jugular foramen serves as a passageway for several critical structures,



including cranial nerves and venous pathways. The major contents of the
jugular foramen include:

Cranial Nerve IX (Glossopharyngeal Nerve)

Cranial Nerve X (Vagus Nerve)

Cranial Nerve XI (Accessory Nerve)
e Internal Jugular Vein

e Meningeal Branches of the Occipital Artery

Pharyngeal Branch of the Vagus Nerve

Cranial Nerve IX, the glossopharyngeal nerve, is responsible for functions
related to taste and the gag reflex, while cranial nerve X, the vagus nerve,
controls a vast array of autonomic functions including heart rate and
digestion. The accessory nerve (cranial nerve XI) primarily innervates the
sternocleidomastoid and trapezius muscles, facilitating head movement and
shoulder elevation. The internal jugular vein plays a pivotal role in
draining blood from the brain, neck, and face, making its presence in the
jugular foramen critically important.

Surrounding Structures

The anatomical context of the jugular foramen is enriched by various nearby
structures that play a role in its functionality and clinical relevance.
These structures include:

Temporal Bone

e Occipital Bone

Carotid Canal

e F'oramen Magnum

Cranial Cavity

The temporal bone encases the jugular foramen laterally, while the occipital
bone provides a posterior boundary. The carotid canal, which is adjacent to
the jugular foramen, is significant as it transmits the internal carotid
artery, a major supplier of blood to the brain. The foramen magnum, located
inferiorly, serves as a passage for the spinal cord and is a critical
landmark in neurosurgery.



Clinical Significance

Understanding jugular foramen anatomy is vital for diagnosing and treating
various medical conditions. Pathologies arising in this area can lead to
significant neurological deficits, making it essential for healthcare
professionals to be familiar with the anatomical features of the jugular
foramen.

Conditions such as jugular vein thrombosis, tumors, or infections can involve
the jugular foramen. These conditions may compress or invade the cranial
nerves traversing the foramen, leading to symptoms such as dysphagia,
hoarseness, or shoulder weakness. Additionally, surgical approaches to the
jugular foramen often require a comprehensive understanding of its anatomy to
minimize risks and complications.

Common Conditions Related to Jugular Foramen

Several clinical conditions can directly affect the jugular foramen and its
contents. These include:

e Jugular Vein Thrombosis

Schwannomas of Cranial Nerve XI

Glomus Jugulare Tumors

Infections such as Mastoiditis

e Trauma leading to Fractures

Jugular vein thrombosis can result from various factors, including surgery or
malignancy, causing potential neurological deficits due to increased
intracranial pressure. Schwannomas, benign tumors of the nerve sheath, can
arise from cranial nerve XI, presenting with weakness in shoulder elevation.
Glomus Jjugulare tumors, although rare, arise from chemoreceptor cells and can
cause significant local symptoms due to their growth pattern. Infections like
mastoiditis can extend to involve the jugular foramen, necessitating prompt
medical attention.

Conclusion

In summarizing the essential aspects of jugular foramen anatomy, it is
evident that this structure is integral to the proper functioning of cranial
nerves and vascular supply to the brain. Its complex relationships with
surrounding bones and structures underscore its clinical significance. A
thorough understanding of the jugular foramen is crucial for healthcare
professionals in diagnosing and managing conditions affecting this vital
anatomical region. As our knowledge of cranial anatomy continues to evolve,
the importance of the jugular foramen remains clear in both anatomical



studies and clinical practice.

Q: What is the location of the jugular foramen?

A: The jugular foramen is located at the base of the skull, specifically at
the junction of the temporal bone and the occipital bone.

Q: Which cranial nerves pass through the jugular
foramen?

A: The cranial nerves that pass through the jugular foramen include cranial
nerve IX (glossopharyngeal nerve), cranial nerve X (vagus nerve), and cranial
nerve XI (accessory nerve).

Q: What are the primary functions of the
glossopharyngeal nerve?

A: The glossopharyngeal nerve is involved in taste sensation, the gag reflex,
and the regulation of blood pressure through baroreceptors in the carotid
artery.

Q: How can jugular vein thrombosis affect
neurological function?

A: Jugular veiln thrombosis can increase intracranial pressure, potentially
leading to symptoms such as headache, visual disturbances, and neurological
deficits due to venous drainage obstruction.

Q: What is a glomus jugulare tumor?

A: A glomus jugulare tumor is a rare, usually benign tumor that arises from
chemoreceptor cells at the jugular foramen, often leading to hearing loss and
other neurological symptoms.

Q: Why is understanding jugular foramen anatomy
important for surgeons?

A: Understanding jugular foramen anatomy is crucial for surgeons to avoid
damaging critical structures during procedures involving the base of the
skull, thereby minimizing complications.

Q: What are some common symptoms of conditions
affecting the jugular foramen?

A: Common symptoms include dysphagia, hoarseness, shoulder weakness, and
other neurological deficits depending on the affected cranial nerves.



Q: Can infections affect the jugular foramen?

A: Yes, infections such as mastoiditis can spread to the jugular foramen,
causing significant complications and necessitating medical intervention.

Q: What role does the internal jugular vein play in
the jugular foramen?

A: The internal jugular vein is responsible for draining blood from the
brain, neck, and face, and it passes through the jugular foramen, making it
vital for venous return.

Q: How is the jugular foramen related to the carotid
canal?

A: The jugular foramen is located near the carotid canal, which transmits the
internal carotid artery; both structures are critical for supplying blood to
the brain.
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jugular foramen anatomy: Skull Base Imaging Vincent Chong, 2017-10-05 Use today's latest
technology and methods to optimize imaging of complex skull base anatomy. This practical reference
offers expert guidance on accurate preoperative lesion localization and the evaluation of its
relationship with adjacent neurovascular structures. - Features a wealth of information for
radiologists and surgeons on current CT and MR imaging as they relate to skull base anatomy. -
Covers localizing skull base lesions, reaching the appropriate differential diagnosis, and deciding
which surgical approach is best. - Consolidates today's available information and guidance in this
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jugular foramen anatomy: Neuroanatomy Guidance to Successful Neurosurgical Interventions
Imad N. Kanaan, Vladimir Benes, 2024-11-08 This unique book covers a wide spectrum of
neurosurgical science and practice. Authored by world-renowned neurosurgeons, it aims to bridge
the gap between practical anatomy and the recent advances in neurosurgical interventions. A
special section on neurovascular surgery demonstrates the surgical skills required and challenges
faced during surgery of complex aneurysms, vascular malformations and options for special
revascularization procedures. Distinctive chapters highlight the anatomical landmarks for tailored
microsurgical and endoscopic approaches to skull base, ventricular and spinal tumors. This textbook
outline the role of white matter dissection in glioma and epilepsy surgery with an update on
functional and peripheral nerves neurosurgery and a special chapter on the anticipation and
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Piazza, Seung-Ho Shin, Sean Flanagan, Fernando Mancini, 2013-05-29 Representing the pinnacle of
skull base surgery, paraganglioma management requires the advanced surgical skills and expertise
that are presented by Dr. Mario Sanna and his team in this comprehensive reference. It incorporates
extensive surgical and radiological data compiled over 20 years at the preeminent Gruppo Otologica
Clinic in Piacenza, Italy, and features the exquisite intraoperative photographs and schematic
diagrams that are a hallmark of the highly regarded Sanna texts. All head and neck and skull base
surgeons will find their knowledge, technical proficiency, and ability to manage these challenging
tumors vastly increased by this informative resource. Special Features: Step-by-step descriptions of
the full range of head and neck paraganglioma procedures, including the infratemporal fossa
approach type A, the extreme lateral approach, and the transcervical approach, plus guidance on
managing complex tympanojugular paragangliomas More than 1,800 clearly labeled, high-quality
intraoperative photographs correlated to full-color schematic drawings for an in-depth
understanding of techniques Detailed discussion of managing the internal carotid artery during
procedures, including the neuroradiological use of stents Pathology-oriented structure that allows
the reader to identify a lesion at a particular stage and then follow the critical thinking, assessment,
pre-operative management, and intra-operative course taken by the surgeon Comprehensive
sections on pathology, physiology, anatomy, epidemiology, and new genetic breakthroughs that lay
the groundwork for the surgical chapters Tips, hints, and pitfalls at the end of each chapter that
offer valuable insights for managing different clinical scenarios Demonstrating the complex
decision-making process in many actual cases and offering practical advice for handling
complications, this book puts the reader into the operating room with the surgeon. It is
indispensable for all head and neck and skull base surgeons who manage paragangliomas and
related pathologies, as well as for otolaryngologists, neurosurgeons, maxillofacial surgeons,
radiologists, and interventional radiologists involved in assessing these intricate conditions.

jugular foramen anatomy: Gross Anatomy, Neuroanatomy, and Embryology for Medical
Students Jonathan Leo, 2025-05-27 This work is an essential resource for medical students seeking a
deep, long-term understanding of anatomy. Combining and updating two of the author’s previous
Springer titles—one on gross anatomy and another on medical neuroanatomy—this book also
includes a wealth of new material designed to support comprehensive learning. Rather than
emphasizing rote memorization, this guide helps students grasp the most complex anatomical
concepts they will encounter in their first year of medical school, with a focus on clinical application.
Each topic is presented with real-world scenarios in mind, making it a valuable reference not only
for preclinical students but also for third- and fourth-year trainees looking for a refresher during
clinical rotations. The book is organized into three sections: Section One covers the gross anatomy of
the head and neck, abdomen, thorax, pelvis and perineum, lower limb, upper limb, and back. Section
Two presents clinical neuroanatomy in a lesion-based format, emphasizing diagnosis through signs
and symptoms. Section Three explores embryology and organ system development, also with a
clinical focus. Comprehensive, accessible, and richly illustrated, Gross Anatomy, Neuroanatomy, and
Embryology for Medical Students: The Ultimate Survival Guide is a must-have companion for
medical students navigating the challenging world of anatomy.

jugular foramen anatomy: Anatomy ;Ocular physiology ;Biochemistry and genetics
;Pathology ;Microbiology ;Immunology ;Growth and senescence ;Optics ;Therapeutics
;Lasers and instrument technology ;Basic biostatistical and epidemiological terms Louise
Bye, Neil Modi, Miles Stanford, 2013-05-23 An indispensable and fully comprehensive textbook, this
covers the basic sciences in ophthalmology and is the only book you need to pass the FRCOphth Part
1 exam.

jugular foramen anatomy: Radiology of the Petrous Bone Marc Lemmerling, Spyros S. Kollias,
2012-12-06 This volume provides a complete overview of the imaging of the normal and diseased
petrous bone. After an introduction describing the anatomy of the area, subsequent chapters
address the various diseases and conditions affecting the petrous bone that are encountered in daily
practice. At the beginning of each of these chapters an otologist explains what is expected of the



radiologist. The various classic imaging methods are described and discussed in detail, and
individual chapters are included on newer techniques such as functional imaging and virtual
imaging. Imaging findings are documented with the aid of numerous informative high-quality
illustrations. This book, with its straightforward structure based essentially on topography, will
prove of immense value in daily practice.

jugular foramen anatomy: Inderbir Singh's Textbook of Anatomy V Subhadra Devi, 2019-06-29

jugular foramen anatomy: Human Anatomy part - 4 Mr. Rohit Manglik, 2024-05-20 EduGorilla
Publication is a trusted name in the education sector, committed to empowering learners with
high-quality study materials and resources. Specializing in competitive exams and academic support,
EduGorilla provides comprehensive and well-structured content tailored to meet the needs of
students across various streams and levels.

jugular foramen anatomy: Contemporary Management of Jugular Paraganglioma George B.
Wanna, Matthew L. Carlson, James L. Netterville, 2017-11-09 This text will serve as a useful
resource for physicians managing jugular paragangliomas;the most common tumors of the jugular
foramen. It reviews the challenges often faced in the management of these tumors due to the close
proximity to critical adjacent structures including the dura, major vasculature, otic capsule and
coursing cranial nerves. More conservative treatment options such as single fraction or fractionated
stereotactic radiotherapy, subtotal tumor resection, and conservative observation that minimize
morbidity and improve patient function and quality of life is also covered. Contemporary
Management of Jugular Paraganglioma provides a concise yet comprehensive overview of the
current status of the field that will help guide otolaryngologists, neurosurgeons, facial plastic
surgeons, speech pathologists and residents involved in the care of patients with jugular
paraganglioma.

jugular foramen anatomy: Skull Base Imaging, An Issue of Radiologic Clinics of North
America Nafi Aygun, 2016-11-29 This issue of Radiologic Clinics of North America focuses on Skull
Base Imaging, and is edited by Dr. Nafi Aygun. Articles will include: Overview of Expanded
Endonasal Approaches to the Skull Base for Radiologists; Imaging of Paranasal Sinuses and Anterior
Skull Base; Imaging of the Sella Turcica and Pituitary Gland; Imaging of Diplopia; Imaging of the
Central Skull Base; Imaging of Vascular Compression Syndromes (Including Trigeminal Neuralgia
and Hemifacial Spasm); Imaging of the Posterior Skull Base (Lower Cranial Nerves Excluding the
7th and 8th Nerves); Imaging Evaluation and Treatment of Vascular Lesions at the Skull Base;
Perineural Spread of Tumor in the Skull Base; Advanced Imaging Techniques of the Skull Base; High
Resolution Imaging of the Skull Base; Imaging of Cerebrospinal Fluid Rhinorrhea and Otorrhea, and
more!

jugular foramen anatomy: Scott-Brown's Otorhinolaryngology and Head and Neck Surgery,
Eighth Edition John Watkinson, Ray Clarke, 2018-07-17 Scott-Brown's Otorhinolaryngology is used
the world over as the definitive reference for trainee ENT surgeons, audiologists and trainee head
and neck surgeons, as well as specialists who need detailed, reliable and authoritative information
on all aspects of ear, nose and throat disease and treatment. Key points: accompanied by a fully
searchable electronic edition, making it more accessible, containing the same content as the print
edition, with operative videos and references linked to Medline highly illustrated in colour
throughout to aid understanding updated by an international team of editors and contributors
evidence-based guidelines will help you in your clinical practice features include key points, best
clinical practice guidelines, details of the search strategies used to prepare the material and
suggestions for future research new Endocrine section. Scott-Brown will provide trainee surgeons
(ENT and Head and Neck), audiologists and ENT physicians with quick access to relevant
information about clinical conditions, and provide them with a starting point for further research.
The accompanying electronic edition, enhanced with operative videos, will enable both easy
reference and accessibility on the move.

jugular foramen anatomy: Manual Therapy for the Cranial Nerves E-Book Jean-Pierre Barral,
Alain Croibier, 2008-08-13 Classically, manipulations of the cranium address the sutures, the




membranes and the circulation of cerebral spinal fluid. The proper functioning of these elements
requires not only the mechanical harmony of the craniosacral system, but relies also on the
exchange of information organized around proprioceptors, baroreceptors and chemoreceptors.
These receptors are extremely sensitive. It is the nervous system -cranial nerves and the autonomic
nervous system - which transports this intelligence. Neural dysfunctions have, therefore the ability
to disturb the fundamental components of the primary respiratory mechanism. Entirely new, original
and abundantly illustrated, this book is an essential guide with which to visualize and become
familiar with the cranial nerves. It will teach the practitioner manipulations of this delicate neural
system as well as new techniques which permit one to have an effect on the most precious part of
the cranium: the brain.

jugular foramen anatomy: Samii's Essentials in Neurosurgery Ricardo Ramina, Paulo
Henrique Pires de Aguiar, Marcos Tatagiba, 2014-06-23 This second edition of Samii's Essentials in
Neurosurgery contains revised and updated versions of chapters from the first edition plus
contributions on new topics written by leading neurosurgeons who were trained by Professor Madjid
Samii in Hannover, Germany. Almost all fields of neurosurgery are covered. The authors follow the
traditional principles of Samii’s philosophy in the diagnosis and management of various
neurosurgical pathologies, while presenting their own personal experiences. The extensively
illustrated texts document clearly how cutting-edge technology in neurosurgery is being applied in
new approaches and techniques. This book will greatly assist neurosurgeons, ENT surgeons,
neuroradiologists, neurologists, and neurophysiotherapists in their everyday practice.

jugular foramen anatomy: Textbook of Contemporary Neurosurgery (Volumes 1 & 2) Vincent
A Thamburaj, 2012-08-31 This two volume set is a comprehensive guide to neurosurgery. Each
section covers neurological disorders in different parts of the body, beginning with an introduction
and ending with key practice points for quick review, integrating theory and practice. Genetics,
ethics and physiotherapy are also discussed. With contributions from recognised specialists in the
USA and Europe, this practical manual includes more than 1000 images and illustrations to assist
learning and understanding. Key Features Comprehensive two volume set giving complete review of
field of neurosurgery Covers numerous neurological disorders in different parts of the body Each
section feature key practice points for quick review Integrates theory and practice More than 1000
images and illustrations Contributions from US and European specialists

jugular foramen anatomy: Human Anatomy A. Halim, 2008-01-31 The present book, profusely
illustrated with more than 1000 illustrations, covers the syllabus recommended by the Dental
Council of India. Since the Head and the Neck has to be studied in all its details, it has been dealt
with thoroughly. Gross anatomy of brain, and cranial nerves has been covered with a view for the
greater understanding of the anatomy of head and neck and its importance in clinical application.
Gross anatomy of thorax and abdomen has been dealt with in a manner which will facilitate physical
examination of a medial or surgical case when the students are taught general medicine and surgery
and should have a knowledge of the viscera in the chest or abdomen. Anatomy of the extremities
described gives an idea of the construction of the limbs in general and covers the anatomy of the
whole body. Fundamentals of medical genetics are dealt with so that the student can understand the
genetic basis of diseases. General principles of anthropology is briefly covered to make the student
appreciate that anatomy is the foundation not only of medicine, but also of man's physical and
cultural development. It is hoped that the present book will prove a suitable text for dental students.

jugular foramen anatomy: Head and Neck Imaging E-Book Peter M. Som, Hugh D. Curtin,
2011-04-11 Head and Neck Imaging, by Drs. Peter M. Som and Hugh D. Curtin, delivers the
encyclopedic and authoritative guidance you've come to expect from this book - the expert guidance
you need to diagnose the most challenging disorders using today's most accurate techniques. New
state-of-the-art imaging examples throughout help you recognize the imaging presentation of the full
range of head and neck disorders using PET, CT, MRI, and ultrasound. Enhanced coverage of the
complexities of embryology, anatomy, and physiology, including original color drawings and new
color anatomical images from Frank Netter, help you distinguish subtle abnormalities and



understand their etiologies. - Compare your imaging findings to thousands of crystal-clear examples
representing every type of head and neck disorder. - Gain an international perspective from global
authorities in the field. - Find information quickly with a logical organization by anatomic region. -
Master the latest approaches to image-guided biopsies and treatments. - Utilize PET/CT scanning to
its fullest potential, including head and neck cancer staging, treatment planning, and follow up to
therapy. - Visualize head and neck anatomy better than ever before with greatly expanded
embryology, physiology and anatomy content, including original drawings and new color anatomical
images. - Grasp the finer points of head and neck imaging quickly with more images, more detail in
the images, and more anatomic atlases with many examples of anatomic variants. Access the
complete content- and illustrations online at www.expertconsult.com - fully searchable!

jugular foramen anatomy: Textbook of Neurosurgery Prakash Narain Tandon, 2012

jugular foramen anatomy: Cummings Otolaryngology - Head and Neck Surgery E-Book
Paul W. Flint, Bruce H. Haughey, Valerie J. Lund, John K. Niparko, K. Thomas Robbins, J. Regan
Thomas, Marci M. Lesperance, 2014-11-28 Now in its 6th edition, Cummings Otolaryngology
remains the world's most detailed and trusted source for superb guidance on all facets of head and
neck surgery. Completely updated with the latest minimally invasive procedures, new clinical
photographs, and line drawings, this latest edition equips you to implement all the newest
discoveries, techniques, and technologies that are shaping patient outcomes. Be certain with expert,
dependable, accurate answers for every stage of your career from the most comprehensive,
multi-disciplinary text in the field! Consult this title on your favorite e-reader, conduct rapid
searches, and adjust font sizes for optimal readability. Overcome virtually any clinical challenge with
detailed, expert coverage of every area of head and neck surgery, authored by hundreds of leading
luminaries in the field. Experience clinical scenarios with vivid clarity through a heavily illustrated,
full-color format which includes approximately 3,200 images and over 40 high quality procedural
videos. Get truly diverse perspectives and worldwide best practices from a multi-disciplinary team of
contributors and editors comprised of the world’s leading experts. Glean all essential, up-to-date,
need-to-know information. All chapters have been meticulously updated; several extensively revised
with new images, references, and content. Stay at the forefront of your field with the most updated
information on minimally-invasive surgical approaches to the entire skull base, vestibular implants
and vestibular management involving intratympanic and physical therapy-based approaches,
radiosurgical treatment of posterior fossa and skull base neoplasms, and intraoperative monitoring
of cranial nerve and CNS function. Apply the latest treatment options in pediatric care with new
chapters on pediatric sleep disorders, pediatric infectious disease, and evaluation and management
of the infant airway. Find what you need faster through a streamlined format, reorganized chapters,
and a color design that expedites reference. Manage many of the most common disorders with
treatment options derived from their genetic basis. Assess real-world effectiveness and costs
associated with emergent technologies and surgical approaches introduced to OHNS over the past
10 years. Incorporate recent findings about endoscopic, microscopic, laser, surgically-implantable,
radiosurgical, neurophysiological monitoring, MR- and CT-imaging, and other timely topics that now
define contemporary operative OHNS. Take it with you anywhere! With Expert Consult, you'll have
access the full text, video clips, and more online, and as an eBook - at no additional cost!

jugular foramen 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.

jugular foramen anatomy: Issues in Surgical Research, Techniques, and Innovation: 2011
Edition , 2012-01-09 Issues in Surgical Research, Techniques, and Innovation: 2011 Edition is a
ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive information about
Surgical Research, Techniques, and Innovation. The editors have built Issues in Surgical Research,
Techniques, and Innovation: 2011 Edition on the vast information databases of ScholarlyNews.™
You can expect the information about Surgical Research, Techniques, and Innovation 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 Issues in Surgical Research, Techniques, and Innovation:
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/.
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