Review of

MEDICAL

M

BRYOLOGY




Review of

Medical Embryology

Macmillan Publishing Co., Inc.
New York

Collier Macmillan Canada, Inc.
Toronto

Collier Macmillan Publishers
London



Copyright © 1982, Ben Pansky
Printed in the United States of America

All rights reserved. No part of this book may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopying, recording, or any information
storage and retrieval system, without permission in writing from the Publisher.

Macmillan Publishing Co., Inc.
866 Third Avenue, New York, New York 10022

Collier Macmillan Canada, Inc.
Collier Macmillan Publishers - London
Library of Congress Cataloging in Publication Data

Pansky, Ben.
Review of medical embryology.

Includes bibliographical references and index.

I. Embryology, Human. 1. Title. [DNLM: 1. Embryology. QS 604 P196r]
QM601.P17 1982 612.64 82-12748
ISBN 0-02-390620-0

Printing: 123456738 Year: 234567890

This book is dedicated to my mother and father, Leah and Abraham, who supplied the initial
gametes that made me human, and who nurtured the embryo, fetus, and offspring into
manhood; to my wife, Julie, who helped the man mature and grow, and who kept the spark
of life alive with her love and understanding; and to my son, Jon, who carries the genes, old
and new, into the next generation.



Review of Medical Embryo]ogy



Text and Illustrations by

BEN PANSKY, Ph.D., M.D.
Professor of Anatomy,

Medical College of Ohio at Toledo,
Toledo, Ohio



Preface

Review of Medical Embryology has been written for medical students, physicians,
and others who require a visual comprehension and understanding of the fundamen-
tals of human development. The material is presented in a simplified, concise, and
outline form, which emphasizes applications to medicine and biology, rather than
theoretical aspects of the subject. For example, the very early stages of embryo
formation (embryogenesis), the mechanisms of uterine implantation, and the corre-
lated changes of the mother’s reproductive organs are important in obstetrics, gyne-
cology, and pediatrics. The advanced stages in the formation of organs (organogene-
sis) are helpful in understanding the “body plan” and find their correlation in
anatomy, medicine, and even surgery, where repair mechanisms may serve to alter
embryonic and fetal malformations. And knowledge about histogenesis of major
organs provides a basis for understanding and dealing with organ architecture, as
seen in microscopic anatomy and pathology.

Throughout the text, every effort has been made to present and illustrate devel-
opmental processes as a sequence of dynamic events. Sections interpreting func-
tional significance of relations are interspersed with descriptions of developmental
morphology, in order to highlight correlations and to enhance learning and under-
standing.

In a subject such as embryology, in which the interrelations of a number of
growing parts are of critical significance, well-planned illustrations can provide a
three-dimensional visualization of what is taking place. Thus, with this fact in mind,
the book has been written around its pictures rather than having its pictures planned
around the text. Over 1000 original line-cut illustrations, most of which appear on
right-hand pages, give a clear, concise view of what is taking place amid the intrica-
cies of human development. To facilitate the rapid location of each of the major units
within the text, gray tabs and black-stripe tabs are printed in the margins of left-
hand pages.

Appendixes at the end of the book, which summarize some of the more general
concepts of embryology, include sections on correlated human development, germ
layer derivatives, critical periods of human development, teratogens known to cause
human malformations, physiologic development of the central nervous system, and
prematurity. In addition, a list of general references appears at the end of the book.

The author is indebted to the Medical College of Ohio for providing him with the
intellectual atmosphere and facility that permitted the book to be completed; to Dr.
Liberato J. A. DiDio, Professor and Chairman of Anatomy, for his encouragement
and support; and to Ms. Joan C. Zulch, Editor-in-Chief, Medical Books Department,
Macmillan Publishing Co., Inc., for her enthusiasm, guidance, advice, and encour-
agement, without which the book could not have been prepared.
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PART 1

Embryogenesis




II

II1.

TERMS OF DESCRIPTION

. Special features of the embryo

THE ADULT: it is assumed that the body is erect, with the arms by the sides and the
palms directed forward—the anatomic position. The terms anterior or ventral and poste-
rior or dorsal describe the front or back of the body or limbs, as well as the relations of
structures inside the body to one another. Superior and inferior indicate the relative
levels of different structures

. THE EMBRYO is curved (or flexed), therefore a reference position is not as easily defined

as in the adult. In the embryo, the terms dorsal and ventral are nearly always used, and

cranial (cephalic) and caudal commonly denote relationships to the head and tail

ends, respectively

1. The term rostral indicates the relationships of structures to the nose

2. The terms proximal or distal are described as distances from the source of attach-
ment of a structure; e.g., in the upper limb, the elbow is proximal to the wrist and the
wrist is distal to the elbow

Planes of section: the classic planes of space seen in 3 dimensions in the embryo and
fetus are the same as described in the adult, only the terminology is special, with the
subject described as being in the upright position facing the observer. However, due to
embryonic flexion, the reciprocal relationships of the frontal and transverse planes are
modified: thus, a section which may be frontal at the level of the head can be transverse
at the level of the trunk

. THE MEDIAN PLANE is a vertical plane passing through the center of the body. Median

sections divide the body into right and left halves. Lateral and medial refer to structures
that are, respectively, farther from or nearer to the median plane of the body

. THE SAGITTAL PLANE is any vertical plane perpendicular to the forehead and parallel

with the long axis of the nose and the median plane that divides the subject into right
and left parts. “Parasagittal” and “median sagittal” are redundant terms

. THE TRANSVERSE OR HORIZONTAL PLANE is any plane at right angles to both the median

and frontal planes. It is parallel with an imaginary line joining the eyes and divides the
subject into superior and inferior or top and bottom parts

. A FRONTAL OR CORONAL PLANE is any vertical plane that intersects the median plane at

right angles. It is parallel with the forehead and divides the subject into front (anterior
or ventral) and back (posterior or dorsal) parts

Embryonic sections usually used

. A MEDIAN (MIDSAGITTAL) SECTION is cut through the median plane. Longitudinal sec-

tions parallel to the median plane, but not through it, are called sagittal sections

. A FRONTAL OR CORONAL SECTION is a vertical section through the frontal or coronal

plane

. TRANSVERSE OR HORIZONTAL SECTIONS are sections through the transverse plane; they

also are called cross-sections

. OBLIQUE SECTIONS are neither perpendicular nor horizontal but are inclined or slanted



