: Manter and Gatz’s
Essentials of

and

EDITION 8

Sid Gilman

Sarah Winans Newman




Manter and Gatz’s

Essentials of
Clinical
Neuroanatomy and
Nevurophysiology

Edition 8

Sid Gilman, M.D.

Professor and Chairman

Department of Neurology

The University of Michigan Medical School
Ann Arbor, Michigan

Sarah Winans Newman, Ph.D.

Professor

Department of Anatomy and Cell Biology
The University of Michigan Medical School
Ann Arbor, Michigan

@ F. A. DAVIS COMPANY ¢ Philadelphia



Copyright © F. A. Davis Company 1992

All rights reserved. This book is protected by copyright. No part of it may
be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, electronic, mechanical, photocopying, recording, or
otherwise, without written permission from the publisher.

Printed in the United States of America
Last digit indicates print number: 10 9 8 7 6 5 4 3 2 1

NOTE: As new scientific information becomes available through basic
and clinical research, recommended treatments and drug therapies un-
dergo changes. The author(s) and publisher have done everything possi-
ble to make this book accurate, up-to-date, and in accord with accepted
standards at the time of publication. The authors, editors and publisher
are not responsible for errors or omissions or for consequences from
application of the book, and make no warranty, expressed or implied, in
regard to the contents of the book. Any practice described in this book
should be applied by the reader in accordance with professional stan-
dards of care used in regard to the unique circumstances that may apply
in each situation. The reader is advised always to check product infor-
mation (package inserts) for changes and new information regarding
dose and contraindications before administering any drug. Caution is
especially urged when using new or infrequently ordered drugs.

Library of Congress Cataloging-in-Publication Data
Gilman, Sid.

Manter and Gatz’s essentials of clinical neuroanatomy and neurophysi-
ology. —Ed. 8 / Sid Gilman, Sarah Winans Newman.

. cm.

Includes bibliographical references and index.

ISBN 0-8036-4157-5 (softbound : alk. paper) : $21.95

1. Neuroanatomy. 2. Neurophysiology. I. Newman, Sarah
Winans. II. Manter, John Tinkham, 1910-  Essentials of clinical neu-
roanatomy and neurophysiology. III. Gatz, Arthur John, 1907-
Essentials of clinical neuroanatomy and neurophysiology. IV. Title.

[DNLM: 1. Nervous System —anatomy & histology. 2. Nervous Sys-
tem-physiology. WL 100 G487m]
QM451.G47 1992
612.8—dc20
DNLM/DLC

for Library of Congress 91-28287
CIP

Authorization to photocopy items for internal or personal use, or the
internal or personal use of specific clients, is granted by F. A. Davis
Company for users registered with the Copyright Clearance Center
(CCC) Transactional Reporting Service, provided that the fee of $.10
per copy is paid directly to CCC, 27 Congress St., Salem, MA 01970. For
those organizations that have been granted a photocopy license by CCC,
a separate system of payment has been arranged. The fee code for users
of the Transactional Reporting Service is: 8036-4157 / 92 + $.10.



Manter and Gatz’s

Essentials of
Clinical
Nevuroanatomy and
Neurophysnology

Edition 8



Preface to the Eighth Edition

The rapid growth of research in both the basic and clinical neuro-
sciences that occurred within the past two decades has continued over the
last five years. This has resulted in a proliferation of knowledge in essen-
tially all fields of neuroscience. We undertook the present revision to keep
this book up-to-date with the many recent developments in neuroanatomy,
neurophysiology, neuropharmacology, and clinical neurology. We have
thoroughly revised and updated each chapter and added three new chapters:
(1) the physiology of nerve cells; (2) the blood supply to the brain; and (3)
the clinical approach to the patient with a neurologic disease. We added the
third new chapter so that this book will be useful not only to the student
beginning to learn neuroanatomy and neurophysiology but also to medical
students making the transition between their basic science and clinical
studies. We hope that this chapter will provide a useful guide to students
approaching patients with symptoms referable to the nervous system.

In the current revision we have continued to emphasize physiologic
concepts within the context of the anatomical organization of the nervous
system. We have also pointed out systematically the clinical relevance of the
major anatomical structures of the nervous system. We have expanded the
index, updated many of the previous illustrations and added several new
illustrations. We have continued to provide a suggested reading list so that
the student interested in obtaining further information about the topics
covered can have a guide to the literature. We have restricted the list to
current textbooks and monographs except for a few individual papers that
are relevant to some of the new concepts described in the book.

In this new edition, we have again adhered to Dr. Manter’s original
objective of providing a short but comprehensive survey of the human
nervous system. We have written the book for the beginning student who
wishes to read a brief, clinically-oriented overview of neuroanatomy and
neurophysiology to summarize the material in more comprehensive text-
books. Our book will be useful also for advanced students wishing to review
this material rapidly. We hope that the book will be helpful to house
officers in neurology, neurosurgery, psychiatry, and physical medicine and
rehabilitation who wish to update their knowledge.



We thank Margaret Brudon for revising some of her previous illus-
trations and producing new figures and Diane Vecellio for typing the
manuscript.

Sid Gilman, M.D.
Sarah Winans Newman, Ph.D.
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Preface to the First Edition

This book has been written with the object of providing a short, but
comprehensive survey of the human nervous system. It is hoped that it will
furnish a unified concept of structure and function which will be of practi-
cal value in leading to the understanding of the working mechanisms of the
brain and spinal cord. Neither of these two aspects—structure and
function — stands apart from the other. Together they furnish the key to the
significance of the abnormal changes in function that go hand in hand with
structural lesions of the nervous system. The viewpoints of three closely
dependent sciences— neuroanatomy, neurophysiology, and clinical neu-
rology—are combined and used freely, not with the intent of covering
these fields exhaustively, but in the belief that a more discerning approach
to the study of the nervous system can be attained by bringing together all
three facets of the subject.

To suit the needs of the medical student, or the physician who wishes to
review the nervous system efficiently, basic information is presented in
concise form. Consequently, it has not been feasible to cite published
reports of research from which present concepts of the nervous system have
evolved. The planning and arrangement of the chapters are such that whole
topics can be covered rapidly. Presenting the subject material to classes in
this form allows more time for discussion and review, or, if the teacher
desires, for lectures dealing with advanced aspects, than would otherwise
be permitted.

For the encouragement and valuable suggestions they have given me, I
am indebted to my former colleague, Dr. William H. Waller, Jr., and to Dr.
Lester L. Bowles. I am deeply grateful to Mr. A. H. Germagian for executing
most of the drawings and diagrams, and to Mr. Richard Meyers for his special
assistance with the illustrations.

JOHN T. MANTER
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