
anatomy of the human spinal cord

anatomy of the human spinal cord is a fascinating subject that delves into
the intricate structure and function of one of the most critical components
of the human nervous system. The spinal cord acts as a major conduit for
information traveling between the brain and the rest of the body, playing a
vital role in reflex actions, sensory information processing, and motor
control. In this article, we will explore the anatomy of the human spinal
cord in detail, covering its structure, the different regions and segments,
the protective layers surrounding it, and its essential functions.
Understanding the spinal cord's anatomy is crucial for grasping how the
nervous system operates and the implications of spinal injuries and diseases.
This comprehensive guide will provide a thorough overview of the spinal cord,
making it an essential resource for students, healthcare professionals, and
anyone interested in human anatomy.
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Introduction to the Spinal Cord

The spinal cord is a cylindrical structure that runs through the vertebral
column, extending from the base of the skull to the lower back. It is
approximately 18 inches long in adults and is composed of nervous tissue that
facilitates communication between the brain and the rest of the body. The
spinal cord is an integral part of the central nervous system (CNS), along
with the brain. Its primary role is to transmit neural signals, which include
sensory information from the body to the brain and motor commands from the
brain to the muscles.

Structure of the Spinal Cord

Basic Anatomy



The spinal cord is divided into segments that correspond to the vertebral
column. Each segment gives rise to a pair of spinal nerves that exit the
vertebrae and innervate specific regions of the body. The spinal cord is
composed of two main types of tissue: gray matter and white matter.

Gray Matter

Gray matter is located centrally within the spinal cord and appears in an "H"
or butterfly shape. It contains neuronal cell bodies, dendrites, and
unmyelinated axons. Gray matter is organized into horns:

Dorsal Horn: Contains sensory neurons that receive input from the body.

Ventral Horn: Contains motor neurons that send signals to muscles.

Lateral Horn: Present in certain regions, involved in autonomic
functions.

White Matter

White matter surrounds the gray matter and consists of myelinated axons,
which facilitate rapid signal transmission. The white matter is organized
into tracts or pathways that ascend and descend the spinal cord. These tracts
can be categorized as:

Ascending Tracts: Carry sensory information to the brain.

Descending Tracts: Transmit motor commands from the brain to the body.

Regions of the Spinal Cord

Regions Overview

The human spinal cord is divided into four main regions, each containing a
specific number of vertebrae and spinal nerves:

Cervical Region: Comprising eight cervical vertebrae (C1-C8), this
region controls the neck, shoulders, arms, and hands.

Thoracic Region: Comprising twelve thoracic vertebrae (T1-T12), it
innervates the trunk and abdominal muscles.

Lumbar Region: Comprising five lumbar vertebrae (L1-L5), this area



controls the lower back and legs.

Sacral Region: Comprising five sacral vertebrae (S1-S5), it affects the
pelvic organs and lower limbs.

Functional Significance of Each Region

Each region of the spinal cord is specialized for different functions:

The cervical region is critical for motor control and sensation in the
upper body.

The thoracic region plays a role in trunk stability and upper limb
movement.

The lumbar region is essential for leg movement and balance.

The sacral region controls bowel, bladder, and sexual function.

Spinal Nerves and Their Functions

Overview of Spinal Nerves

There are 31 pairs of spinal nerves that emerge from the spinal cord, each
corresponding to a specific spinal segment. Each spinal nerve is a mixed
nerve, containing both sensory and motor fibers.

Function of Spinal Nerves

Spinal nerves are responsible for the following functions:

Transmitting sensory information from the body to the spinal cord and
brain.

Conveying motor commands from the brain to various body parts.

Facilitating reflex actions independently of brain signals.



Protective Layers of the Spinal Cord

Meninges

The spinal cord is protected by three layers known as the meninges:

Dura Mater: The outermost tough layer that provides stability.

Arachnoid Mater: The middle layer that contains cerebrospinal fluid
(CSF), which cushions the spinal cord.

Pia Mater: The innermost delicate layer that closely adheres to the
spinal cord.

Cerebrospinal Fluid (CSF)

CSF circulates around the spinal cord and brain, providing buoyancy,
nutrients, and protection against injury. It plays a crucial role in
maintaining homeostasis within the CNS.

Functions of the Spinal Cord

Role in Reflex Actions

The spinal cord is integral to reflex actions, which are automatic responses
to stimuli. When a sensory receptor detects a stimulus, the signal travels to
the spinal cord, where it is processed and a motor response is generated
without direct involvement from the brain. This rapid reflex arc is essential
for protecting the body from harm.

Coordination of Movement

The spinal cord also coordinates voluntary movements by relaying signals
between the brain and peripheral muscles. It integrates sensory feedback,
allowing for smooth and coordinated actions, such as walking or grasping
objects.

Spinal Cord Injuries and Disorders



Types of Spinal Cord Injuries

Spinal cord injuries can result from trauma, disease, or degeneration. They
can lead to varying degrees of paralysis and loss of sensation, depending on
the location and severity of the injury. Common types of spinal cord injuries
include:

Complete Injury: Total loss of function below the injury site.

Incomplete Injury: Some function remains below the injury site.

Traumatic Injury: Caused by external forces, such as accidents or falls.

Non-Traumatic Injury: Resulting from diseases like multiple sclerosis or
spinal stenosis.

Impact on Quality of Life

Spinal cord injuries and disorders significantly impact individuals' quality
of life, affecting mobility, independence, and overall well-being.
Rehabilitation and support are crucial for managing these challenges and
improving function.

Conclusion

Understanding the anatomy of the human spinal cord is essential for
appreciating its critical role in the nervous system. From its complex
structure and various regions to its protective layers and functions, the
spinal cord is vital for maintaining bodily functions and responding to the
environment. Knowledge of spinal cord anatomy is particularly important for
medical professionals and researchers working in neurology and
rehabilitation, as it lays the groundwork for diagnosing and treating spinal
cord-related conditions. By continuing to explore and learn about this
intricate part of human anatomy, we can enhance our understanding of health
and disease in relation to the spinal cord.

Q: What is the anatomy of the human spinal cord?

A: The anatomy of the human spinal cord includes its cylindrical structure,
composed of gray and white matter, divided into cervical, thoracic, lumbar,
and sacral regions. It contains neuronal cell bodies, myelinated axons, and
spinal nerves that facilitate communication between the brain and body.

Q: What are the main functions of the spinal cord?

A: The main functions of the spinal cord include transmitting sensory
information from the body to the brain, conveying motor commands from the



brain to the body, coordinating reflex actions, and integrating sensory
feedback for smooth voluntary movements.

Q: How is the spinal cord protected?

A: The spinal cord is protected by three layers of meninges: the dura mater
(outer layer), arachnoid mater (middle layer containing cerebrospinal fluid),
and pia mater (inner layer closely adhering to the spinal cord). This
protective system helps safeguard the spinal cord from injury.

Q: What are spinal cord injuries and their effects?

A: Spinal cord injuries can result from trauma or disease and can lead to
varying degrees of paralysis and loss of sensation. The effects depend on the
injury's location and severity, impacting mobility, independence, and overall
quality of life.

Q: What is the difference between complete and
incomplete spinal cord injuries?

A: A complete spinal cord injury results in total loss of function below the
injury site, while an incomplete spinal cord injury allows for some residual
function. The degree of impairment varies based on the injury's
characteristics.

Q: How do spinal cord reflexes work?

A: Spinal cord reflexes occur when a sensory stimulus triggers a reflex arc.
The sensory signal travels through the spinal cord, where it is processed,
and a motor response is generated, allowing for a rapid reaction without
involving the brain.

Q: What are the spinal nerves, and why are they
important?

A: Spinal nerves are mixed nerves that emerge from the spinal cord, each
corresponding to specific spinal segments. They are vital for transmitting
sensory information to the central nervous system and motor commands to the
muscles, facilitating communication between different body parts.

Q: What role does cerebrospinal fluid play in spinal
cord protection?

A: Cerebrospinal fluid (CSF) cushions the spinal cord and brain, providing
buoyancy and reducing the risk of injury. It also helps maintain homeostasis
and delivers nutrients to the nervous system.



Q: What are common disorders associated with the
spinal cord?

A: Common disorders associated with the spinal cord include spinal cord
injuries, multiple sclerosis, spinal stenosis, and amyotrophic lateral
sclerosis (ALS). These conditions can significantly affect mobility and
overall health.

Q: How can rehabilitation help individuals with
spinal cord injuries?

A: Rehabilitation can help individuals with spinal cord injuries by providing
therapies to improve mobility, strength, and independence. It may include
physical therapy, occupational therapy, and psychological support to enhance
their quality of life.
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Shirley Ann Bayer, 2001 There exists a wealth of information about the development of the spinal
cord in journal articles and monographs, yet this beautifully illustrated work is the first book devoted
to this important topic. Because the developing human spinal cord cannot be subjected to
experimental manipulations, the knowledge gained from experimental work in animals is applied
here to an interpretation of the time course and mechanisms of spinal cord development in man. The
book begins with a review of our current understanding of the structure and functions of the spinal
cord. Special reference is made to the phylogeny of the vertebrate spinal cord because the authors'
interpretation of the development and organization of the human spinal cord is specifically an
evolutionary one. Following a detailed experiment-based account of spinal cord development in the
rat, the development of the human spinal cord is described, illustrated and interpreted in separate
chapters during three epochs: the first trimester (the embryonic period), the second and third
trimesters (the fetal period), and the first year of postnatal life. Special attention is paid to such
topics as neurons, and the growth and myelination of the ascending and descending fiber tracts of
the spinal cord. The book ends with a correlation of the development of motor behavior with
different stages in the morphological development of the human spinal cord during the embryonic,
fetal, and postnatal periods. The successive acquisition of voluntary control over different parts of
the body during infancy is correlated with the progressive myelination of the corticospinal tract. *
The book contains an extensive review of work on spinal cord organization and development
throughout the 20th century. * The interpretations are based on experimental studies of spinal cord
development in the rat carried out by the authors and their associates. * The histological material on
human spinal cord development is the largest ever assembled and reproduced (combining the
Carnegie, Minot, and Yakovlev Collections). * The collected material (which varies in quality and
some of it has begun to fade) has been digitized and electronically reprocessed for improved
reproduction. * Discrete components of the spinal cord and new developments are highlighted by
color coding; typically on one side only, leaving the contralateral side untouched to allow the reader
to use his own interpretation. * Summary graphs are presented, many in color, to convey important
structural relationships, developmental events, or theories. * The authors revive a few forgotten
theories and offer several new ones regarding the development and organization of the human spinal
cord. Development of the Human Spinal Cord will be of interest to developmental biologists,
neuroscientists, embryologists, molecular biologists (those working on stem cell research), pediatric
neurologists, pathologists, child and developmental psychologists, and their students and trainees.
  anatomy of the human spinal cord: Neuroanatomical Terminology Larry Swanson,
2014-07-15 Human brain imaging, connectomics, network analysis, and neuroinformatics are just
some of the important current arenas in neuroscience addressed here. The book solves a
fundamental problem by supplying the first global, historically documented, hierarchically organized
human nervous system parts list. This defined vocabulary accurately and systematically describes
every human nervous system structural feature that can be observed with current imaging methods,
and provides an extendible framework for describing accurately the nervous system in all animals
including invertebrates and vertebrates alike. Research for the book began in the late 1990s when
the lack of a systematic vocabulary for neuroanatomy became a critical problem in developing
databases and online knowledge management systems for the NIH Human Brain Project
(1995-2005), which grew out of the Institute of Medicine's Committee on a National Neural Circuitry
Database (1989). One outcome of this research was the publication with Mihail Bota in 2011 of a
Foundational Model of Connectivity. It provides the conceptual framework for this book, which is
divided into three main parts. The first consists of four chapters discussing the rationale behind the
Lexicon of nervous system parts, historical trends in the evolution of neuroanatomical concepts and
nomenclature, the development of hierarchical nomenclature tables, and practical notes on using
the Lexicon. The second part is the Lexicon itself, with separate entries for 1,381 standard terms.
Each standard term has a textual definition including the method used for identification, age, sex,
and species to which it applies, and a citation to the first use of the term as so defined. Each entry
also has, where appropriate, chronological lists of nonstandard terms (10,928 in all): translations,



alternate spellings, earlier delineations before naming, earlier synonyms, later synonyms, and partly
corresponding terms. The third part is a set of 10 hierarchical nomenclature tables of nervous
system standard terms.
  anatomy of the human spinal cord: Human Neuroanatomy J. Edward Bruni, Donald G.
Montemurro, 2009 The Human Brain in Dissection will significantly update the previous edition
published in 1988. The last 20 years have sen a significant shift in the way that neuroanatomy is
taught in both undergraduate and graduate neuroscience courses, as well as doctorate courses: not
only has the time allocated for these courses been reduced, but the methodologies for teaching have
become more focused and specific due to these time constraints. The Human Brain in Dissection,
Third Edition will provide detailed features of the human brain with the above limitations in mind. 50
new plates will be added to the existing 123 in order to permit the student to see all salient
structures and to visualize microscopic structures of the brain stem and spinal cord. Each chapter
will cover a specific are of the human brain in such a way that each chapter can be taught in one
two-hour neuroanatomy course. New to this edition is the inclusion of a section in each chapter on
clinically relevant examples. Each chapter will also include a specific laboratory exercise. And
finally, the author has included a question and answer section that is relevant to the USMLE, as as
recommended readings, neither of which were included in the previous editions. This new edition of
The Human Brain in Dissection will allow the student to: understand basic principles of cellular
neuroscience; learn gross and microscopic anatomy of the central nervous system (Brain, brainstem,
and spinal cord); relate the anatomy of central neural pathways to specific functional systems; be
able to localize and name a CNS legion when presented with neurological symptoms, and appreciate
higher cortical functions and how they relate to the practice of neurology. neuroscience
  anatomy of the human spinal cord: Barr's The Human Nervous System: An Anatomical
Viewpoint John Kiernan, Raj Rajakumar, 2013-03-11 This classic well-illustrated textbook simplifies
neuroscience content to focus coverage on the essentials and helps students learn important
neuroanatomical facts and definitions. Among its many distinctions are its organization by region
and then pathways into and out of the nervous system, which permits students an integrated view of
the anatomy and physiology; level of treatment suited to increasingly shorter neuroanatomy course
hours for medical and allied health students; and the author's succinct writing style.
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Mauricio Castillo, Soonmee Cha, Charles Raybaud, James G. Smirniotopoulos, Spyros Kollias,
2010-08-17 Imaging of the Spine—an exhaustive, full-color reference—combines the ease of use of
an atlas with the comprehensive coverage of a definitive reference work. Renowned experts Drs.
Thomas P. Naidich, Mauricio Castillo, Charles Raybaud, James G. Smirniotopoulos, Soonmee Cha,
and Spyros Kollias cover every aspect of spine imaging, including the latest diagnostic modalities,
interventional techniques, and image-guided procedures through over 1300 digital quality
illustrations. - View 1300 digital quality images of both radiographic images and cutting edge
modalities—MR, multislice CT, ultrasonography, and nuclear medicine. - Consult the expertise of a
diverse group of experts from around the globe on the imaging of the spine. - Tap into
comprehensive coverage that includes diagnostic and therapeutic options, with an emphasis on
cost-effective imaging. - Find information quickly and easily thanks to consistent and tightly focused
chapters, a full color design, and key points boxes.
  anatomy of the human spinal cord: The Human Nervous System George Paxinos, 2012-12-02
The Human Nervous System is a definitive account of human neuroanatomy, with a comprehensive
coverage of the brain, spinal cord, and peripheral nervous system. The cytoarchitecture,
chemoarchitecture, connectivity, and major functions of neuronal structures are examined by
acknowledged authorities in the field, such as: Alheid, Amaral, Armstrong, Beitz, Burke, de Olmos,
Difiglia, Garey, Gerrits, Gibbins, Holstege, Kaas, Martin, McKinley, Norgren, Ohye, Paxinos,
Pearson, Pioro, Price, Saper, Sasaki, Schoenen, Tadork, Voogd, Webster, Zilles, and their associates.
- Large, clearly designed 8-1/2 x 11 format - 35 information-packed chapters - 500 photomicrographs



and diagrams - 6,200 bibliographic entries - Table of contents for every chapter - Exceptionally
cross-referenced - Detailed subject index - Substantial original research work - Mini atlases of some
brain regions
  anatomy of the human spinal cord: A Text-book of Human Physiology Austin Flint, 1896
  anatomy of the human spinal cord: Injury Analysis and Treatment Planning with Virtual
Human Body Models Fuhao Mo, Jingwen Hu, Xiaogai Li , Lizhen Wang, 2024-07-25 Life-saving
medical and scientific research-based interventions are extending people's lives and saving the lives
of people who have suffered from diseases and injuries. This has led to an increased need for the
development of technical and medical devices for the prevention, rehabilitation, and treatment of
injuries. With the development of computer technology, more and more virtual models of the human
body have been developed for biomedical and biomechanical research and application. Reliable
virtual body models can efficiently improve injury prediction and rehabilitation, as well as disease
diagnosis and treatment. For the past decade, biomechanical virtual human body models have
experienced major advancements in terms of development methods, model biofidelity, availability,
and applications.
  anatomy of the human spinal cord: Bergman's Comprehensive Encyclopedia of Human
Anatomic Variation R. Shane Tubbs, Mohammadali M. Shoja, Marios Loukas, 2016-04-25 Building on
the strength of the previous two editions, Bergman's Comprehensive Encyclopedia of Human
Anatomic Variation is the third installment of the classic human anatomical reference launched by
Dr. Ronald Bergman. With both new and updated entries, and now illustrated in full color, the
encyclopedia provides an even more comprehensive reference on human variation for anatomists,
anthropologists, physicians, surgeons, medical personnel, and all students of anatomy. Developed by
a team of editors with extensive records publishing on both human variation and normal human
anatomy, Bergman's Comprehensive Encyclopedia of Human Anatomic Variation is the long awaited
update to this classic reference.
  anatomy of the human spinal cord: Interventional Neuroradiology , 2020-12-01
Interventional Neuroradiology, Volume 179, provides a basic outline of the field of interventional
neuroradiology that is accessible to fellows, residents, clinicians and researchers in various
disciplines, from diagnostic and interventional radiology to vascular neurology, general and vascular
neurosurgery, and vascular biology. This volume offers a timely update to experienced clinical
practitioners in a logical, easy-to-follow format. Content includes neurovascular anatomy, vascular
biology, neurovascular physiology, vascular imaging, as well as sections on the diagnosis and
therapeutic treatment of neurovascular disease. - Explores the general scope of current clinical
interventional neuroradiology, both for endovascular and percutaneous image-guided diagnosis and
interventions in a variety of pathologies - Defines basic physiological principles (e.g., cerebral
perfusion pressure, intracranial pressure, vasospasm, tissue osmolality) with reference to those most
essential to the management of neurovascular diseases - Discusses pathophysiology and the unique
challenges of pediatric cerebrovascular diseases, as well as endovascular and surgical therapies
  anatomy of the human spinal cord: Clinical Neuroanatomy Hans J. ten Donkelaar,
2020-06-18 Connections define the functions of neurons: information flows along connections, as
well as growth factors and viruses, and even neuronal death can progress through connections.
Accordingly, knowing how the various parts of the brain are interconnected to form functional
systems is a prerequisite for properly understanding data from all fields in the neurosciences.
Clinical Neuroanatomy: Brain Circuitry and Its Disorders bridges the gap between neuroanatomy
and clinical neurology. It focuses on human and primate data in the context of brain circuitry
disorders, which are so common in neurological practice. In addition, numerous clinical cases are
presented to demonstrate how normal brain circuitry can be interrupted, and what the effects are.
Following an introduction to the organization and vascularization of the human brain and the
techniques used to study brain circuitry, the main neurofunctional systems are discussed, including
the somatosensory, auditory, visual, motor, autonomic and limbic systems, the cerebral cortex and
complex cerebral functions. In this 2nd edition, apart from a general updating, many new



illustrations have been added and more emphasis is placed on modern techniques such as diffusion
magnetic resonance imaging (dMRI) and network analysis. Moreover, a developmental ontology
based on the prosomeric model is applied, resulting in a more modern subdivision of the brain. The
new edition of Clinical Neuroanatomy is primarily intended for neurologists, neuroradiologists and
neuropathologists, as well as residents in these fields, but will also appeal to (neuro)anatomists and
all those whose work involves human brain mapping.
  anatomy of the human spinal cord: Rothman-Simeone The Spine E-Book Harry N. Herkowitz,
Steven R. Garfin, Frank J. Eismont, Gordon R. Bell, Richard A. Balderston, 2011-02-10
Rothman-Simeone The Spine helps you achieve optimal outcomes in the clinical practice of spine
surgery in adults and children. Drs. Harry N. Herkowitz, Steven R. Garfin, Frank J. Eismont, Gordon
R. Bell, Richard Balderston, and an internationally diverse group of authorities help you keep up
with the fast-paced field and get the best results from state-of-the-art treatments and surgical
techniques, such as spinal arthroplasty and the latest spinal implants and equipment. An all-new
full-color design and surgical videos online at www.expertconsult.com make this classic text more
invaluable than ever before. Get the best results from the full range of both surgical and
non-surgical treatment approaches with guidance from the world’s most trusted authorities in
orthopaedic spine surgery. Find important information quickly through pearls, pitfalls, and key
points that highlight critical points. Watch experts perform key techniques in real time with videos,
on DVD and online, demonstrating minimally invasive surgery: SED procedure; thorascopic
techniques; lumbar discectomy; pedicle subtraction osteotomy (PSO); C1, C2 fusion; intradural
tumor; cervical laminoforaminoty; and much more. Apply the newest developments in the field
thanks to expert advice on minimally invasive surgery, spinal arthroplasty and the latest spinal
implants and equipments. See procedures clearly through an all new full-color design with 2300
color photographs and illustrations placed in context. Access the fully searchable contents of text
online at www.expertconsult.com.
  anatomy of the human spinal cord: Spine Intervention, An Issue of Neuroimaging Clinics of
North America Majid Khan, 2019-11-12 This issue of Neuroimaging Clinics of North America focuses
on Spine Intervention and is edited by Dr. Majid Khan. Articles will include: The Spine: Embryology
and anatomy; Osteoporosis and tumoral spine involvement: Overview and diagnosis; Hot and cold
spine tumor ablations; Vertebral compression fractures treatment with cement augmentation
procedures; Sacral fractures and sacroplasty; Conventional image guided procedures for painful
spine; Advanced image guided procedures for painful spine; Image guided percutaneous treatment
of lumbar stenosis and disc degeneration; Overview, diagnosis and treatment of spinal CSF leak;
Overview, diagnosis and treatment of Spine vascular malformation; Rapid onsite evaluation (ROSE)
for spine biopsies; and more!
  anatomy of the human spinal cord: Rothman-Simeone The Spine E-Book Steven R. Garfin,
Frank J. Eismont, Gordon R. Bell, Christopher M. Bono, Jeffrey S. Fischgrund, 2017-09-11 Get
comprehensive, practical coverage of both surgical and non-surgical treatment approaches from the
world's most trusted authorities in spine surgery and care. Rothman-Simeone and Herkowitz's The
Spine, 7th Edition, edited by Drs. Steven R. Garfin, Frank J. Eismont, Gordon R. Bell, Jeffrey S.
Fischgrund, and Christopher M. Bono, presents state-of-the-art techniques helping you apply today's
newest developments in your practice. - Highlights critical information through the use of pearls,
pitfalls, and key points throughout the text, as well as more than 2,300 full-color photographs and
illustrations. - Offers a newly revised, streamlined format that makes it easier than ever to find the
information you need. - Contains new chapters on the clinical relevance of finite element modeling
and SI joint surgery. - Includes an expanded section on minimally invasive spine surgery, including
recent developments and future directions. - Provides the latest evidence-based research from
high-quality studies, including new randomized controlled trials for lumbar stenosis, surgery, fusion,
and injections. - Presents the knowledge and expertise of new international contributors, as well as
new editorial leadership from Dr. Steven Garfin. - Expert ConsultTM eBook version included with
purchase. This enhanced eBook experience allows you to search all of the text, figures, and



references from the book on a variety of devices.
  anatomy of the human spinal cord: Nolte's The Human Brain - E-BOOK Todd W. Vanderah,
Douglas J. Gould, 2025-03-11 **Selected for 2025 Doody's Core Titles® in Neuroscience**Acquiring
a solid understanding of the gross anatomy of the brain, spinal cord, and brainstem is a challenging
task—one that's made easier and more enjoyable with Nolte's The Human Brain: An Introduction to
Its Functional Anatomy, 9th Edition. This highly regarded textbook demystifies the complexities of
all key topics in functional neuroanatomy and neuroscience, using a clear writing style, interesting
examples, and high-quality visual cues to provide the ideal depth of well-rounded coverage. - Uses a
succinct, easy-to-understand writing style and plentiful diagrams to help you understand a difficult
and often intimidating subject - Features highly templated, concise chapters that reinforce and
expand your knowledge - Includes more Clinical Focus Boxes throughout, including neuropathology
and neuropharmacology - Provides a real-life perspective through clinically relevant examples,
up-to-date neuroimaging techniques, integrated coverage of neurogenetics and neuroimmunology,
and superb illustrations that support and explain the text - Features a glossary of key terms that
elucidates every part of the text, complemented by 3-dimensional images of the brain and the most
up-to-date terminology throughout. - Helps you gauge your mastery of the material and build
confidence with multiple choice questions that provide effective chapter review and quick practice
for your exams Evolve Instructor site with an image and test bank is available to instructors through
their Elsevier sales rep or via request at https://evolve.elsevier.com.
  anatomy of the human spinal cord: Research Grants Index National Institutes of Health
(U.S.). Division of Research Grants, 1975
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