anatomy of the spine and spinal cord

Anatomy of the Spine and Spinal Cord: Exploring the Backbone of the Human Body

anatomy of the spine and spinal cord offers a fascinating glimpse into one of the most critical
structures supporting our bodies and enabling our nervous system to function. Often taken for
granted, this complex framework not only provides physical support but also safeguards the delicate
spinal cord, a vital communication highway between the brain and the rest of the body.

Understanding the detailed anatomy of the spine and spinal cord can shed light on common health
issues, improve posture, and even inform rehabilitation strategies after injuries.

The Structure of the Spine: More Than Just Bones

When we think about the spine, the first image that probably comes to mind is the column of bones
running down our back. However, the spine is much more than just a stack of vertebrae; it's a
dynamic, multi-functional structure that balances strength and flexibility.

Vertebrae: The Building Blocks

The human spine consists of 33 vertebrae, which are irregular bones stacked on top of one another.
These vertebrae are divided into five regions:

e Cervical Spine: The top 7 vertebrae (C1-C7) located in the neck area, responsible for
supporting the head and allowing a wide range of motion.

e Thoracic Spine: The next 12 vertebrae (T1-T12) which connect to the ribs and form the upper
back, providing stability and protecting vital organs.

e Lumbar Spine: The lower 5 vertebrae (L1-L5) in the lower back, designed to bear much of the
body’s weight and allow for flexibility.

e Sacral Spine: 5 fused vertebrae (S1-S5) forming the back part of the pelvis.

¢ Coccygeal Spine: Usually 4 fused vertebrae forming the tailbone.

Each vertebra has a strong, rounded front part called the vertebral body and a protective arch at the
back that encloses the spinal canal.

Intervertebral Discs: The Spine’s Shock Absorbers

Between most vertebrae lie intervertebral discs, which act as cushions preventing bones from



grinding against each other. These discs consist of a tough outer layer called the annulus fibrosus
and a gel-like center known as the nucleus pulposus. Together, they absorb shock from everyday
movements like walking, running, or jumping, while also allowing the spine to bend and twist.

Spinal Curves: Nature’s Design for Balance

The spine isn’t straight—it has natural curves that give it an “S” shape when viewed from the side.
These curves help distribute mechanical stress during movement and maintain balance:

e Cervical Lordosis: An inward curve in the neck area.

e Thoracic Kyphosis: An outward curve in the upper back.

e Lumbar Lordosis: An inward curve in the lower back.

Maintaining these curves is essential for proper posture and spinal health.

Understanding the Spinal Cord: The Nervous System’s
Superhighway

The spinal cord is a long, cylindrical structure made of nervous tissue that extends from the
brainstem down through the spinal canal formed by the vertebrae. It plays a crucial role in
transmitting signals between the brain and the rest of the body, controlling motor functions, sensory
information, and reflexes.

Layers Protecting the Spinal Cord

The spinal cord is protected by several layers:

e Vertebrae: The bony structures surrounding the spinal canal.

e Meninges: Three protective membranes—the dura mater (outermost), arachnoid mater
(middle), and pia mater (innermost)—that encase the spinal cord and cerebrospinal fluid.

e Cerebrospinal Fluid (CSF): A clear fluid that cushions the spinal cord, provides nutrients,
and removes waste.

These layers work together to shield the spinal cord from injury.



Gray Matter and White Matter: Inside the Spinal Cord

The spinal cord’s internal anatomy comprises two main types of tissue:

e Gray Matter: Located centrally and shaped roughly like a butterfly, gray matter contains
neuron cell bodies and is responsible for processing information.

e White Matter: Surrounding the gray matter, white matter consists of myelinated nerve fibers
(axons) that carry signals up and down the spinal cord to and from the brain.

This organization supports rapid communication and reflexive actions.

Spinal Nerves: Connecting the Body to the Brain

Emerging from the spinal cord are 31 pairs of spinal nerves, which branch out to innervate different
parts of the body. These nerves exit the spinal column through openings called intervertebral
foramina and are classified as:

8 cervical nerves

12 thoracic nerves

5 lumbar nerves

5 sacral nerves

1 coccygeal nerve

Each spinal nerve carries both motor commands from the brain to muscles and sensory information
from the body back to the brain. This intricate network allows us to feel sensations and control
voluntary movements.

Common Conditions Related to Spine and Spinal Cord
Anatomy

An understanding of the anatomy of the spine and spinal cord also helps explain why certain
conditions occur and how they affect the body.



Herniated Discs

When an intervertebral disc’s nucleus pulposus pushes through the outer annulus fibrosus, it can
compress nearby spinal nerves, causing pain, numbness, or weakness. This condition is common in
the lumbar and cervical regions due to their mobility and load-bearing nature.

Spinal Stenosis

This condition involves the narrowing of the spinal canal, which can put pressure on the spinal cord
or nerve roots. It often results from age-related changes like bone spurs or thickened ligaments and
can lead to pain, balance difficulties, or numbness.

Spinal Cord Injuries

Damage to the spinal cord, whether from trauma, disease, or compression, can lead to partial or
complete loss of motor and sensory functions below the injury site. The severity depends on the
location and extent of the injury, highlighting the importance of spinal cord protection.

Maintaining a Healthy Spine and Spinal Cord

Since the spine and spinal cord play such vital roles, keeping them healthy is essential for overall
well-being. Here are a few tips to support spinal health:

e Practice Good Posture: Maintaining the natural curves of your spine reduces strain and
prevents chronic pain.
e Regular Exercise: Strengthening core muscles supports spinal alignment and flexibility.

e Ergonomic Workspaces: Proper desk and chair setups prevent undue stress on the neck and
back.

¢ Avoid Prolonged Sitting: Take breaks to stretch and move, reducing pressure on
intervertebral discs.

e Maintain a Healthy Weight: Excess weight increases the load on the lumbar spine,
potentially leading to degeneration.

Understanding the anatomy of the spine and spinal cord empowers individuals to make informed
decisions about their health and recognize early signs of problems.

The spine and spinal cord truly are the backbone of human movement and sensation. By



appreciating their complexity and significance, we can better respect the small yet powerful
structures that keep us upright and connected to the world around us.

Frequently Asked Questions

What are the main regions of the human spine?

The human spine is divided into five main regions: cervical, thoracic, lumbar, sacral, and coccygeal.
Each region has a specific number of vertebrae and distinct characteristics.

How many vertebrae make up the spinal column?

The spinal column typically consists of 33 vertebrae: 7 cervical, 12 thoracic, 5 lumbar, 5 fused
sacral, and 4 fused coccygeal vertebrae.

What is the primary function of the spinal cord?

The spinal cord serves as a critical communication pathway, transmitting nerve signals between the
brain and the rest of the body, and also coordinates reflexes.

How are spinal nerves organized and what is their role?

Spinal nerves emerge from the spinal cord at each vertebral level and are organized into pairs. They
carry motor, sensory, and autonomic signals to and from the body.

What structures protect the spinal cord within the vertebral
column?

The spinal cord is protected by the vertebrae, intervertebral discs, ligaments, and meninges (dura
mater, arachnoid mater, and pia mater), as well as cerebrospinal fluid cushioning it inside the spinal
canal.

Additional Resources
Anatomy of the Spine and Spinal Cord: An In-Depth Exploration

anatomy of the spine and spinal cord constitutes a foundational topic within human biology and
medicine, critical for understanding movement, sensation, and the body’s central nervous system
functions. The spine, often referred to as the vertebral column, not only provides structural support
but also safeguards the delicate spinal cord—a vital communication pathway between the brain and
the rest of the body. This article delves into the intricate anatomy of these interconnected
structures, elucidating their components, functions, and clinical significance.



Structural Overview of the Spine

The spine is a complex, segmented structure composed of 33 vertebrae arranged in a column. These
vertebrae are categorized into five regions, each with unique features adapted to their functional
demands:

Cervical Spine

The cervical region consists of seven vertebrae (C1-C7). This section supports the skull, enables
head movement, and protects the uppermost portion of the spinal cord. Notably, the first two
vertebrae—atlas (C1) and axis (C2)—are specialized to facilitate rotational motion, crucial for head-
turning capabilities.

Thoracic Spine

Comprising twelve vertebrae (T1-T12), the thoracic spine anchors the rib cage, providing protection
for vital organs like the heart and lungs. The thoracic vertebrae are less mobile than cervical
vertebrae, emphasizing stability over flexibility.

Lumbar Spine

The lumbar region contains five vertebrae (L1-L5). These are the largest and bear the most weight,
contributing to the spine’s capacity for supporting the upper body. This section allows for flexion
and extension movements such as bending and lifting.

Sacrum and Coccyx

Below the lumbar spine lie the sacrum and coccyx, consisting of fused vertebrae. The sacrum (five
fused vertebrae) connects the spine to the pelvis, while the coccyx (four fused vertebrae) is a
vestigial tailbone, providing attachment points for ligaments and muscles.

Anatomy of the Spinal Cord

Encased within the vertebral foramen of the spine, the spinal cord is a cylindrical structure of
nervous tissue extending from the brainstem to the lumbar region. It functions as a critical conduit
for transmitting nerve signals between the brain and peripheral nervous system.

Spinal Cord Segmentation

The spinal cord is divided into segments corresponding to the spinal vertebrae. Each segment gives
rise to paired spinal nerves that innervate specific body regions, a concept known as dermatomes.
These nerves carry sensory and motor signals, facilitating sensation and muscle control.



Protective Layers and Surroundings

Surrounding the spinal cord are three protective membranes called meninges: dura mater,
arachnoid mater, and pia mater. Between these layers lies cerebrospinal fluid (CSF), which cushions
the spinal cord and maintains a stable environment.

White and Gray Matter Distribution

The spinal cord's interior is organized into gray matter (neuronal cell bodies) centrally, shaped like a
butterfly, and white matter (myelinated axons) peripherally. This arrangement supports the
processing and transmission of neural information.

Functional Interplay Between Spine and Spinal Cord

The spine and spinal cord operate in tandem to uphold the body’s structural integrity and neural
communication. The vertebrae form a bony protective tunnel, while intervertebral discs between
vertebrae provide shock absorption and flexibility.

Intervertebral Discs and Their Role

Each disc consists of a tough outer layer (annulus fibrosus) and a gel-like center (nucleus pulposus).
These discs facilitate movement and act as cushions. However, degeneration or herniation of discs
can compress spinal nerves or the cord, leading to pain or neurological deficits.

Spinal Nerves and Neural Pathways

Emerging from the spinal cord, spinal nerves branch into dorsal (sensory) and ventral (motor) roots.
This division allows for the bidirectional flow of information—sensory input travels to the brain,
while motor commands travel outward to muscles.

Clinical Significance and Common Disorders

Understanding the anatomy of the spine and spinal cord is crucial for diagnosing and treating a
range of conditions. Disorders may arise from trauma, degenerative changes, infections, or
congenital anomalies.

Spinal Cord Injuries

Damage to the spinal cord can result in partial or complete loss of motor and sensory functions
below the injury site. The level and severity of injury dictate clinical outcomes, with cervical injuries
often leading to quadriplegia and lower injuries causing paraplegia.



Degenerative Spine Diseases

Conditions such as osteoarthritis, spinal stenosis, and herniated discs can compromise spinal
integrity and nerve function. Lumbar disc herniation is particularly common, often manifesting as
sciatica due to nerve root compression.

Scoliosis and Structural Abnormalities

Structural deformities like scoliosis (lateral curvature of the spine) affect spinal alignment and can
impact spinal cord function if severe. Early detection and management are essential to prevent
progression.

Comparative Anatomy and Evolutionary Perspectives

Examining the anatomy of the spine and spinal cord across species provides insights into
evolutionary adaptations. For instance, the increased lumbar vertebrae count in quadrupeds versus
bipeds reflects different locomotive and weight-bearing needs. Human spinal curvature—cervical
and lumbar lordosis, thoracic kyphosis—facilitates upright posture and bipedalism.

Advantages of Spinal Curvature

The natural curves act as shock absorbers, distributing mechanical stress during movement.
However, abnormal curvatures, such as kyphosis or lordosis, can impose strain on the spinal cord
and surrounding structures.

Technological Advances in Spinal Anatomy
Visualization

Modern imaging techniques have revolutionized the study of spinal anatomy and pathology.
Magnetic resonance imaging (MRI) offers detailed views of soft tissues, including the spinal cord
and intervertebral discs, while computed tomography (CT) scans provide high-resolution images of
bony structures.

These tools enhance diagnostic precision and guide surgical interventions, improving patient
outcomes. Innovations like diffusion tensor imaging (DTI) further allow visualization of spinal cord
tracts, aiding research and clinical management.

The anatomy of the spine and spinal cord reveals a remarkably intricate system indispensable to
human function. Continuous advancements in medical science deepen our understanding, fostering
improved treatments for spinal disorders and injuries. As research progresses, the integration of
anatomical knowledge with emerging technologies promises to unlock further insights into this vital
region of the human body.



Anatomy Of The Spine And Spinal Cord

anatomy of the spine and spinal cord: Clinical Anatomy of the Spine, Spinal Cord, and ANS
Gregory D. Cramer, Susan A. Darby, 2013-02-26 This one-of-a-kind text describes the specific

anatomy and neuromusculoskeletal relationships of the human spine, with special emphasis on
structures affected by manual spinal techniques. A comprehensive review of the literature explores
current research of spinal anatomy and neuroanatomy, bringing practical applications to basic
science. - A full chapter on surface anatomy includes tables for identifying vertebral levels of deeper
anatomic structures, designed to assist with physical diagnosis and treatment of pathologies of the
spine, as well as evaluation of MRI and CT scans. - High-quality, full-color illustrations show fine
anatomic detail. - Red lines in the margins draw attention to items of clinical relevance, clearly
relating anatomy to clinical care. - Spinal dissection photographs, as well as MRIs and CTs, reinforce
important anatomy concepts in a clinical context. - Updated, evidence-based content ensures you
have the information needed to provide safe, effective patient care. - New section on fascia provides
the latest information on this emerging topic. - New illustrations, including line drawings, MRIs CTs,
and x-rays, visually clarify key concepts.

anatomy of the spine and spinal cord: Basic and Clinical Anatomy of the Spine, Spinal Cord,
and ANS - E-Book Gregory D. Cramer, Susan A. Darby, 2005-05-25 This one-of-a-kind text describes
the specific anatomy and neuromusculoskeletal relationships of the human spine, with special
emphasis on structures affected by manual spinal techniques. A comprehensive review of the
literature explores current research of spinal anatomy and neuroanatomy, bringing practical
applications to basic science. A full chapter on surface anatomy includes tables for identifying
vertebral levels of deeper anatomic structures, designed to assist with physical diagnosis and
treatment of pathologies of the spine, as well as evaluation of MRI and CT scans. High-quality,
full-color illustrations show fine anatomic detail. Red lines in the margins draw attention to items of
clinical relevance, clearly relating anatomy to clinical care. Spinal dissection photographs, as well as
MRIs and CTs, reinforce important anatomy concepts in a clinical context. Revisions to all chapters
reflect an extensive review of current literature. New chapter on the pediatric spine discusses the
unique anatomic changes that take place in the spine from birth through adulthood, as well as
important clinical ramifications. Over 170 additional illustrations and photos enhance and support
the new information covered in this edition.

anatomy of the spine and spinal cord: Functional Anatomy of the Spine Alison
Middleditch, Jean Oliver, 2005-09-30 This book provides the solid foundation of knowledge
therapists need to safely and accurately treat musculoskeletal disorders of the spine. It presents a
comprehensive view of applied functional anatomy and biomechanics of the whole spine, examining
normal and abnormal function of the spine, the response of tissues to injury, and the effects of
age-related changes. Thoroughly referenced and extensively illustrated with over 200 original,
high-quality diagrams, it serves as an excellent resource for clinical decision making. The 2nd
edition explores several areas in greater depth - including the sacroiliac joint, thoracic
biomechanics, muscles - and reviews recent papers and the scientific evidence of functional
anatomy. Accessory and physiological spinal movements are thoroughly described. Palpation is
covered in detail. Numerous guidelines for safe practice are provided. A valuable, comprehensive
chapter covers posture, lifting, and the prevention of injury. Coverage of applied anatomy and
biomechanics is written by therapists for therapists. New theories on thoracic biomechanics are
presented, rarely covered by other anatomy books. All topics have been updated to reflect recent
scientific evidence, enabling the reader to more effectively formulate and manage treatment plans.
New illustrations to complement the text and improve readers' understanding of the material. A
one-of-a-kind chapter covering the sacroiliac joint has been comprehensively revised. Expanded
material is provided on the autonomic nervous system, thoracic spine biomechanics, and the
biomechanics of the lower limb as it relates to the spine. New sections address adverse neural
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tension, cervical discs, proprioception and muscle imbalance, and mechanics of the jaw and upper
cervical spine. An update on vertebral artery and blood supply presents the latest knowledge on the
subject.

anatomy of the spine and spinal cord: Surgery of the Spine and Spinal Cord Charles
Harrison Frazier, Alfred Reginald Allen, 1918

anatomy of the spine and spinal cord: Basic and Clinical Anatomy of the Spine, Spinal
Cord, and Ans Gregory D. Cramer, Susan A. Darby, 2005-05-25 This is a Pageburst digital textbook;
This one-of-a-kind text describes the specific anatomy and neuromusculoskeletal relationships of the
human spine, with special emphasis on structures affected by manual spinal techniques. A
comprehensive review of the literature explores current research of spinal anatomy and
neuroanatomy, bringing practical applications to basic science. A full chapter on surface anatomy
includes tables for identifying vertebral levels of deeper anatomic structures, designed to assist with
physical diagnosis and treatment of pathologies of the spine, as well as evaluation of MRI and CT
scans. High-quality, full-color illustrations show fine anatomic detail. Red lines in the margins draw
attention to items of clinical relevance, clearly relating anatomy to clinical care. Spinal dissection
photographs, as well as MRIs and CTs, reinforce important anatomy concepts in a clinical context.
Revisions to all chapters reflect an extensive review of current literature. New chapter on the
pediatric spine discusses the unique anatomic changes that take place in the spine from birth
through adulthood, as well as important clinical ramifications. Over 170 additional illustrations and
photos enhance and support the new information covered in this edition.

anatomy of the spine and spinal cord: Neuraxial Therapeutics Tony Yaksh, Salim Hayek,
2024-01-02 This book is a comprehensive reference of the neuraxial route for the delivery of
therapeutics. It reviews the historical evolution of this approach from its inception in the later 1800's
to present day. This amply referenced text covers basic discussions of spinal anatomy,
embryogenesis, neuraxial vascularity, cerebrospinal fluid flow dynamics and parenchymal molecule
movement. The pharmacokinetic and pharmacodynamic properties of different intrathecal agents
are explored in detail with particular reference to clinical correlates in pain and spasticity.
Particular attention is paid to the issues relevant to preclinical models of intrathecal delivery and the
assessment of spinal pathologies arising from acute and chronic intrathecal drug delivery. Chapters
provide essential discussions of clinical aspects of patient care, including patient evaluation and
screening, trialing and device management, troubleshooting problems and addressing complications,
best practices, cost-effectiveness and future of the therapy. Clinicians and researchers who practice
intrathecal therapy and study neuraxial mechanisms will find Neuraxial Therapeutics, to be an
invaluable guide to this treatment modality.

anatomy of the spine and spinal cord: Tumors of the Spinal Canal Ankit I. Mehta, 2021-12-10
A state-of-the-art resource on current and future advances in the treatment of intradural spinal
tumors FIVE STARS from Doody's Star Ratings™ Tumors of the spinal canal provide unique
challenges in terms of surgical approaches and oncological treatment. Management requires
in-depth knowledge of the intricate anatomical relationships between the tumors and normal spinal
pathways, restricted corridors of entry, and limitations of drug penetration. Over the past few
decades, significant strides have been made in the treatment of these tumors. Development of
minimally invasive techniques and greater understanding of these pathologies has resulted in
improved safety, precision, and outcomes. Tumors of the Spinal Canal: Surgical Approaches and
Future Therapies by Ankit I. Mehta and esteemed contributors is the most comprehensive textbook
written to date on this topic. The book starts with two opening chapters covering an overview and
anatomy, followed by three sections and 11 chapters on intramedullary spinal tumors, intradural
extramedullary tumors, and peripheral nerve tumors. The comprehensive review encompasses
anatomy, pathophysiology, therapeutic and surgical advances, diverse surgical techniques, and
future directions. Throughout the text, readers are provided with the necessary tools to master
management of these clinically difficult tumors, from both a medical and surgical standpoint. Key
Highlights Treatment algorithms, clinical study summaries, and differential diagnoses presented in



reader-friendly tables enhance acquisition and retention of knowledge Comprehensive analyses and
pearls from masters provide insights on how to manage complications and improve patient outcomes
Discussion of current research innovations, clinical trials, and future directions that have the
potential to change the treatment paradigm Neurosurgical residents, spine fellows, and complex
spine surgeons will benefit from reading this resource, while the intradural spinal tumor treatment
paradigms provide an invaluable clinical tool for neurooncologists and oncologists.

anatomy of the spine and spinal cord: Operative Surgery, Covering the Operative Technic
Involved in the Operations of General and Special Surgery Warren Stone Bickham, Calvin Mason
Smyth, 1924

anatomy of the spine and spinal cord: Health Knowledge; a Thorough and Concise
Knowledge of the Prevention, Causes, and Treatments of Disease John Leader Corish, 1919

anatomy of the spine and spinal cord: Library of Congress Subject Headings Library of
Congress. Subject Cataloging Division, 1980

anatomy of the spine and spinal cord: Library of Congress Subject Headings Library of
Congress, Library of Congress. Office for Subject Cataloging Policy, 2012

anatomy of the spine and spinal cord: Anatomy of the Brain and Spinal Cord J. Ryland
Whitaker, 1889

anatomy of the spine and spinal cord: Library of Congress Subject Headings: P-Z Library of
Congress. Subject Cataloging Division, 1989

anatomy of the spine and spinal cord: The Growing Spine Behrooz A. Akbarnia, Muharrem
Yazici, George H. Thompson, 2015-11-02 The second edition of The Growing Spine has been
extensively revised to cover recent advances in knowledge and management. The book is intended
as a comprehensive, one-stop reference for specialists and health professionals who care for young
children with spinal deformities. In addition, it will effectively help to standardize the care of these
patients. Depending on the etiology, children with spinal deformities are often cared for by multiple
specialists, including pediatricians, pediatric orthopaedists or orthopaedic spine surgeons,
neurologists, pediatric surgeons, pediatric neurosurgeons, oncologists, and pulmonologists. The
multidisciplinary nature of care is reflected in The Growing Spine, which will be of value for all
involved practitioners rather than just orthopaedic specialists. It will also be an ideal reference for
nurses, physical therapists, and healthcare professionals in training, who are usually unfamiliar with
spinal deformities in children.

anatomy of the spine and spinal cord: Spinal Anatomy Jean Marc Vital, Derek Thomas
Cawley, 2019-12-16 This richly illustrated and comprehensive book covers a broad range of normal
and pathologic conditions of the vertebral column, from its embryology to its development, its
pathology, its dynamism and its degeneration. The dynamic anatomy of the living subject is viewed
using the latest technologies, opening new perspectives to elucidate the pathology of the spine and
improve spinal surgery. The respective chapters review in depth all sections of the vertebral column
and offer new insights, e.g. the 3D study of vertebral movements using the “EOS system,” which
makes it possible to define an equilibrium of posture and its limits. New histological and chemical
findings on the intervertebral disc, as well as detailed descriptions of the aponeuroses and fasciae,
are also provided. Bringing together the experience of several experts from the well-known French
school, this book offers a valuable companion for skilled experts and postgraduate students in
various fields: orthopedic surgery, neurosurgery, physiotherapy, rheumatology, musculoskeletal
therapy, rehabilitation, and kinesiology.

anatomy of the spine and spinal cord: Library of Congress Subject Headings Library of
Congress. Cataloging Policy and Support Office, 2003

anatomy of the spine and spinal cord: A Text-book of operative surgery Warren Stone
Bickham, 1904

anatomy of the spine and spinal cord: Surgical Management of Cervical Disc Herniation PS
Ramani, P. S. Ramani, 2012-05-18 Cervical disc herniations occur in the neck and are usually the
result of a medical condition caused by trauma or disease. Symptoms can affect the back of the




skull, the neck, shoulder girdle, scapula, shoulder, arm and hand. This book discusses the surgical
management of a herniated cervical intervertebral disc. Beginning with an introduction to the
clinical and applied anatomy of subaxial cervical spine, the following chapters examine surgical
procedures for different spinal diseases and disorders. The final chapter describes the advantages
and disadvantages of anterior and posterior surgical approaches. With contributions from
recognised authors from Europe, the USA and Asia, this manual includes more than 250 colour
images and illustrations.

anatomy of the spine and spinal cord: Computed Tomography & Magnetic Resonance
Imaging Of The Whole Body E-Book John R. Haaga, Daniel Boll, 2016-06-06 Now more streamlined
and focused than ever before, the 6th edition of CT and MRI of the Whole Body is a definitive
reference that provides you with an enhanced understanding of advances in CT and MR imaging,
delivered by a new team of international associate editors. Perfect for radiologists who need a
comprehensive reference while working on difficult cases, it presents a complete yet concise
overview of imaging applications, findings, and interpretation in every anatomic area. The new
edition of this classic reference — released in its 40th year in print — is a must-have resource, now
brought fully up to date for today's radiology practice. - Includes both MR and CT imaging
applications, allowing you to view correlated images for all areas of the body. - Coverage of
interventional procedures helps you apply image-guided techniques. - Includes clinical
manifestations of each disease with cancer staging integrated throughout. - Expert Consult eBook
version included with purchase. This enhanced eBook experience allows you to search all of the text,
figures, images, and references from the book on a variety of devices. - Over 5,200 high quality CT,
MR, and hybrid technology images in one definitive reference. - For the radiologist who needs
information on the latest cutting-edge techniques in rapidly changing imaging technologies, such as
CT, MRI, and PET/CT, and for the resident who needs a comprehensive resource that gives a broad
overview of CT and MRI capabilities. - Brand-new team of new international associate editors
provides a unique global perspective on the use of CT and MRI across the world. - Completely
revised in a new, more succinct presentation without redundancies for faster access to critical
content. - Vastly expanded section on new MRI and CT technology keeps you current with
continuously evolving innovations.

anatomy of the spine and spinal cord: The Spinal Cord Charles Watson, George Paxinos,
Gulgun Kayalioglu, 2009-11-27 Many hundreds of thousands suffer spinal cord injuries leading to
loss of sensation and motor function in the body below the point of injury. Spinal cord research has
made some significant strides towards new treatment methods, and is a focus of many laboratories
worldwide. In addition, research on the involvement of the spinal cord in pain and the abilities of
nervous tissue in the spine to regenerate has increasingly been on the forefront of biomedical
research in the past years. The Spinal Cord, a collaboration with the Christopher and Dana Reeve
Foundation, is the first comprehensive book on the anatomy of the mammalian spinal cord. Tens of
thousands of articles and dozens of books are published on this subject each year, and a great deal
of experimental work has been carried out on the rat spinal cord. Despite this, there is no
comprehensive and authoritative atlas of the mammalian spinal cord. Almost all of the fine details of
spinal cord anatomy must be searched for in journal articles on particular subjects. This book
addresses this need by providing both a comprehensive reference on the mammalian spinal cord and
a comparative atlas of both rat and mouse spinal cords in one convenient source. The book provides
a descriptive survey of the details of mammalian spinal cord anatomy, focusing on the rat with many
illustrations from the leading experts in the field and atlases of the rat and the mouse spinal cord.
The rat and mouse spinal cord atlas chapters include photographs of Nissl stained transverse
sections from each of the spinal cord segments (obtained from a single unfixed spinal cord), detailed
diagrams of each of the spinal cord segments pictured, delineating the laminae of Rexed and all
other significant neuronal groupings at each level and photographs of additional sections displaying
markers such as acetylcholinesterase (AChE), calbindin, calretinin, choline acetlytransferase,
neurofilament protein (SMI 32), enkephalin, calcitonin gene-related peptide (CGRP), and neuronal




nuclear protein (NeuN). - The text provides a detailed account of the anatomy of the mammalian
spinal cord and surrounding musculoskeletal elements - The major topics addressed are:
development of the spinal cord; the gross anatomy of the spinal cord and its meninges; spinal
nerves, nerve roots, and dorsal root ganglia; the vertebral column, vertebral joints, and vertebral
muscles; blood supply of the spinal cord; cytoarchitecture and chemoarchitecture of the spinal gray
matter; musculotopic anatomy of motoneuron groups; tracts connecting the brain and spinal cord;
spinospinal pathways; sympathetic and parasympathetic elements in the spinal cord; neuronal
groups and pathways that control micturition; the anatomy of spinal cord injury in experimental
animals - The atlas of the rat and mouse spinal cord has the following features: Photographs of Nissl
stained transverse sections from each of 34 spinal segments for the rat and mouse; Detailed
diagrams of each of the 34 spinal segments for rat and mouse, delineating the laminae of Rexed and
all other significant neuronal groupings at each level. ; Alongside each of the 34 Nissl stained
segments, there are additional sections displaying markers such as acetylcholinesterase, calbindin,
calretinin, choline acetlytransferase, neurofilament protein (SMI 32), and neuronal nuclear protein
(NeuN) - All the major motoneuron clusters are identified in relation to the individual muscles or
muscle groups they supply
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of morphology concerned with the study of the internal and external structure of organisms and
their parts. [2]

TeachMeAnatomy - Learn Anatomy Online - Question Bank Explore our extensive library of
guides, diagrams, and interactive tools, and see why millions rely on us to support their journey in
anatomy. Join a global community of learners and

Anatomy - MedlinePlus Anatomy is the science that studies the structure of the body. On this



page, you'll find links to descriptions and pictures of the human body's parts and organ systems from
head

Human body systems: Overview, anatomy, functions | Kenhub This article discusses the
anatomy of the human body systems. Learn everything about all human systems of organs and their
functions now at Kenhub!

Anatomy Learning - 3D Anatomy Atlas. Explore Human Body in Explore interactive 3D human
anatomy with AnatomyLearning.com. Designed for students, health professionals, and educators
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