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PREFACE

As in the first and second editions, Netter’s Atlas of Neuroscience, 3rd edition, 
combines the richness and beauty of Dr. Frank Netter’s illustrations with key 
information about the many regions and systems of the brain, spinal cord, and 
periphery. Jim Perkins and John Craig have contributed additional outstanding 
illustrations to complement the original Netter illustrations.

The first edition included cross-sectional illustrations through the spinal cord 
and brain stem, as well as coronal and axial (horizontal) sections. The second 
edition built on the first edition with several additional illustrations and exten-
sive new imaging using computed tomography (CT), magnetic resonance 
imaging (MRI), both T1- and T2-weighted, positron emission tomography 
(PET) scanning, functional MRI (fMRI), and diffusion tensor imaging (DTI), 
which provides pseudocolor images of central axonal commissural, association, 
and projection pathways. Full-plate MRIs were included for direct side-by-side 
comparisons with Dr. John Craig’s illustrations of the brain stem cross sections 
and axial and coronal sections. More than 200 “clinical boxes” were added to offer 
succinct clinical discussions of the functional importance of key topics. These 
clinical discussions were intended to assist the reader in bridging the anatomy 
and physiology depicted in each relevant plate to important related clinical 
issues.

This third edition has many new components. Chapter 1, in the Overview 
section, “Neurons and Their Properties,” has been extensively revised and reor-
ganized. Approximately 15 new plates on molecular and cellular topics such as 
astrocytes, microglia, oligodendrocytes, axonal transport, growth and trophic 
factors, nuclear transcription factors, neuronal stem cell biology, and others have 
been added. Almost 50 new plates have been added throughout the atlas. Many 
of these plates reflect Jim Perkins’ outstanding ability to represent molecular and 
cellular concepts in lucid and beautiful form. We have added histological cross 
sections of the spinal cord and brain stem to match the previous illustrations. 
We also added brain stem sections illustrating the major vascular syndromes of 
the medulla, pons, and midbrain. Many new photomicrographs have been intro-
duced to plates throughout the atlas to add clarity to the illustrations.

The third edition retains the organization of the first and second editions: (I) 
Overview, (II) Regional Neurosciences, and (III) Systemic Neurosciences. Further 
breaks in these sections into component chapters aides in ease of use. We have 
provided succinct figure legends to point out some of the major functional 
aspects of each illustration, particularly as they relate to problems that a clinician 
may encounter in the assessment of a patient with neurological symptoms. We 
believe that it is important for an atlas of the depth and clarity of Netter’s Atlas 
of Neuroscience to let the illustrations provide the focal point for learning, not 
long and detailed written explanations that constitute a full textbook in itself. 
However, the figure legends, combined with the excellent illustrations and the 
clinical discussions, provide content for a thorough understanding of the basic 
components, organization, and functional aspects of the region or system under 
consideration.
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Netter’s Atlas of Neuroscience provides a comprehensive 
view of the entire nervous system, including the peripheral 
nerves and their target tissues, central nervous system, ven-
tricular system, meninges, cerebral vascular system, develop-
mental neuroscience, and neuroendocrine regulation. We 
have provided substantial but not exhaustive details and labels 
so that the reader can understand the basics of human neu-
roscience, including the nervous system information usually 
presented in medical neurosciences courses, the nervous 
system components of anatomy courses, and neural compo-
nents of physiology courses in medical school.

We are confronted with an era of rapid changes in health-
care and exploding knowledge in all fields of medicine, par-
ticularly with the continuing revolution in molecular biology. 
Medical school curricula are under enormous pressure to add 
more and more non–basic sciences components. It has become 
dangerously tempting to emphasize high-technology tests, 
readouts, and imaging as a substitute for the real foundations 
of medical practice—the history and the physical examina-
tion. Many medical schools strive to “decompress” the inten-
sity of teaching and to incorporate more problem-based and 
small group teaching exercises (which we applaud), with a 
goal of hastening students into clinical experiences.

In the long run, much of the additional information 
crammed into the medical curriculum has come at the ex-
pense of the basic sciences, particularly anatomy, physiology, 
histology, and embryology. We believe that there is a funda-
mental core of knowledge that every physician must know.  
It is not sufficient for a medical student to learn only 3 of the 
12 cranial nerves, their functional importance, and their clin-
ical applications, as “representative examples,” in order to fur-
ther reduce the length of basic sciences courses. Although 
medical students are always anxious to get into the clinics  
and see patients, they need a substantial fund of knowledge to 
be even marginally competent, particularly if they strive  
to apply evidence-based practice, instead of rote memory, to 
patient care.

ORGANIZATION OF NETTER’S ATLAS  
OF NEUROSCIENCE
The Overview section of the atlas is a presentation of the basic 
components and organization of the nervous system, a “view 
from 30,000 feet”; this view is an essential foundation for 
understanding the details of regional and systemic neurosci-
ences. The Overview includes chapters on neurons and their 
properties, an introduction to the forebrain, brain stem and 
cerebellum, spinal cord, meninges, ventricular system, cere-
bral vasculature, and developmental neuroscience.

The Regional Neurosciences section provides the struc-
tural components of the peripheral nervous system, the 
spinal cord, the brain stem and cerebellum, and the forebrain 
(diencephalon and telencephalon). We begin in the periphery 
and move from caudal to rostral. The peripheral nervous 
system section includes details about the somatic and auto-
nomic innervation of peripheral nerves; we do not leave the 
learner at the boundary of CNS and PNS, and hope that they 
can find out about peripheral and autonomic nerves from a 
gross anatomy course. This detailed regional understanding 

is necessary to diagnose and understand the consequences of 
a host of lesions whose localization depends on regional 
knowledge—this includes strokes, local effects of tumors, 
injuries, specific demyelinating lesions, inflammatory reac-
tions, and many other localized problems. In this section 
many of the clinical correlations assist the reader in inte-
grating a knowledge of the vascular supply with the conse-
quences of infarcts (e.g., brain stem syndromes), which 
requires a detailed understanding of brain stem anatomy and 
relationships.

The Systemic Neurosciences section evaluates the sensory 
systems, motor systems (including cerebellum and basal gan-
glia, acknowledging that they also are involved in many other 
spheres of activity besides motor), autonomic-hypothalamic-
limbic systems (including neuroendocrine), and higher corti-
cal functions. We have organized each sensory system, when 
appropriate, with a sequential presentation of reflex channels, 
cerebellar channels, and lemniscal channels, reflecting Profes-
sor Nauta’s conceptual organization of sensory systems. For 
the motor systems, we begin with lower motor neurons and 
then show the various systems of upper motor neurons fol-
lowed by cerebellum and basal ganglia, whose major motor 
influences are ultimately exerted through regulation of upper 
motor neuronal systems. For the autonomic-hypothalamic-
limbic system, we begin with the autonomic preganglionic 
and postganglionic organization and then show brain stem 
and hypothalamic regulation of autonomic outflow, and 
finally limbic and cortical regulation of the hypothalamus and 
autonomic outflow. The systemic neurosciences constitute the 
basis for carrying out and interpreting the neurological exam-
ination. We believe that it is necessary for a student of neuro-
science to understand both regional organization and systemic 
organization. Without this dual understanding, clinical evalu-
ation of a patient with a neurological problem would be 
incomplete.

In a discipline as complex as the neurosciences, the acqui-
sition of a solid organization and understanding of the major 
regions and hierarchies of the nervous system is not just a 
“nice idea” or a luxury—it is essential. The fact that this 
approach has been stunningly successful for our students in a 
course organized and taught for 15 years by both authors of 
the first edition (David L. Felten, MD, PhD and Ralph F. Joze-
fowicz, MD), and by M. Kerry O’Banion, MD, PhD and Ralph 
F. Jozefowicz, MD, for more than 15 years is an added benefit 
but is not why we organized this Atlas as we have. A working 
competence for students in basic and clinical neuroscience, 
and its value for delivering outstanding patient care, are always 
the main focus of our efforts. We truly value success in this 
arena. Knowledgeable and highly competent students are the 
finest outcome of our teaching that we could ever achieve. We 
hope that our students will come to appreciate both the beauty 
and the complexity of the nervous system and be inspired to 
contribute to the knowledge and functional application to 
patients of this greatest biological and medical frontier, which 
constitutes the substrate for human behavior and our loftiest 
human aspirations and endeavors.

David L. Felten
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.netterimages.com/artist/machado.htm.

JAMES A. PERKINS, CMI, FAMI is Professor of Medical Illustration at Rochester 
Institute of Technology (RIT) where he teaches courses in anatomy, digital illustration, 
and scientific visualization. He is a Board Certified Medical Illustrator and Fellow of the 
Association of Medical Illustrators.

http://www.us.elsevierhealth.com/Netter
http://www.elsevierhealth.com
http://www.netterimages.com/artist/netter.htm
http://www.netterimages.com/artist/machado.htm
http://www.netterimages.com/artist/machado.htm


xiv	 About	the	Artists

An expert in visualizing biological processes, Professor Perkins has illustrated more 
than 40 medical textbooks, particularly in the areas of pathology, physiology, and molecu-
lar biology. For more than 20 years, he has been the sole illustrator of the “Robbins” series 
of pathology texts published by Elsevier, including the flagship of the series, Robbins and 
Cotran Pathologic Basis of Disease. He has been a contributor to the Netter Collection 
since 2001, creating most of the new art for Netter’s Atlas of Human Physiology, Netter’s 
Illustrated Pharmacology, and Netter’s Atlas of Neuroscience and contributing to many 
other titles.

Professor Perkins received a bachelor degree in biology and geology from Cornell 
University and studied vertebrate paleontology and anatomy at the University of Texas 
and University of Rochester. He received a Master of Fine Arts degree in medical illustra-
tion from RIT and spent several years working in medical publishing and the medical 
legal exhibit field before returning to RIT to join the faculty. Learn more about his back-
ground and see more of his art at: http://www.netterimages.com/artist/perkins.htm
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