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ABOUT THE AUTHORS

Elaine N. Marieb and Jon Mallatt are keenly aware of the challenges
faced by all anatomy instructors. It is important to communicate a vast
amount of information to students in a way that stimulates their interest.
Forty-nine combined years of teaching experience in both the laboratory
and the classroom have enhanced the authors’ sensibilities about
pedagogy and presentation. The insights gained from this experience are
distilled in this thoroughly revised Third Edition Update of Human
Anatomy—a book that aims to address the problems students encounter
in this course.

Elaine N. Marieb

By any measure, Elaine N. Marieb is an accomplished educator and
author. Her academic career began at Springfield College, where she
taught anatomy and physiology to physical education majors. She joined
the faculty of the Biological Science Division of Holyoke Community
College in 1969, with a Ph.D. in Zoology from the University of Massachu-
setts at Amherst. Like other fine, inquisitive teachers, however, Dr. Marieb
found there was more to learn—and more to understand—in order to
meet the needs of her students, many of whom were pursuing degrees in
nursing. To that end, Dr. Marieb, while teaching full time, continued her
education, which culminated in both a bachelor and a master of science
degree with a clinical specialization in gerontology from the University of
Massachusetts. As a result, she gained an understanding of the
relationship between the scientific study of the human body and the clini-
cal aspects of nursing practice. From this experience and stories from for-
mer students in health careers, Dr. Marieb developed the unique perspec-
tive for which her widely used texts and laboratory manuals are known.

While actively engaged as an author, Dr. Marieb also serves as series
consultant for the Benjamin Cummings—A.D.A.M.® CD-ROM series Interac-
tive Physiology, and she is an active member of the Human Anatomy and
Physiology Society (HAPS). In 1994 Dr. Marieb received the Benefactor
Award from the National Council for Resource Development, American
Association of Community Colleges in recognition of her ongoing sponsor-
ship of student scholarships, faculty teaching awards, and other academic
contributions to her community college. In May, 2000, Holyoke Community
College renamed the Science Building in Dr. Marieb’s honor.

Jon Mallatt

With a Ph.D. in Anatomy from the University of Chicago, Dr. Mallatt is
currently an Associate Professor of Biological Sciences at Washington State
University, where he has been teaching human anatomy to
undergraduates of all backgrounds for 20 years. He is also a member of
the department of Basic Medical Sciences, where he teaches courses in
Histology and Anatomy of the Trunk in the WWAMI Medical Program.
WWAMI honored him with their “Excellence in Teaching Award” in 1992,
1993, and 1995. Additionally Dr. Mallatt holds a position as adjunct Asso-
ciate Professor in the department of Biological Structure at the University
of Washington. His particular areas of expertise in the study of anatomy
are histology, comparative anatomy, and anatomical drawing, although his
research now focuses on the origin of vertebrate animals and molecular
phylogeny. Dr. Mallatt is an accomplished researcher with 30 publications
in the fields of anatomy and molecular phylogeny to his credit.




PREFACE

The general philosophy behind this updated third edi-
tion of Human Anatomy remains the same as in the pre-
vious editions. As an instructor, you know that teaching
anatomy is not just the presentation of facts. You must
provide information in a framework that encourages
genuine understanding, devise new presentations to
help students remember large amounts of material, and
help students apply what they have learned to new sit-
uations. All the while you hope that you inspire in the
students a love of the subject.

After many years of teaching human anatomy, we
became convinced that new approaches to the subject
could excite and challenge the students’ natural curios-
ity. That is why we decided to write this book. We are
fortunate to have collaborated with Benjamin Cum-
mings, a publisher that shares our goal: to set a new
standard for pedagogical and visual effectiveness in an
anatomy text.

This book is designed for one-semester or one-quar-
ter introductory anatomy courses that serve students in
prenursing, premedical, prephysical therapy, radiologi-
cal technology, physician assistant training, predentistry,
pharmacy, and other allied-health fields, as well as
physical education, athletic training, and nutrition.

Unique Approach to Anatomy

Since its inception, we have worked diligently to distin-
guish Human Anatomy from the many other anatomy
books currently available. This book explains anatomy
thoroughly, and its discussions are not merely brief sum-
maries of the art. We have striven to present the basic
concepts of anatomy—gross, microscopic, developmen-
tal, and clinical—in a manner that is clearly written,
effectively organized, up to date, and well illustrated. We
realize that learning anatomy involves assimilating gar-
gantuan amounts of material, and we have tried to make
our presentation as logical and accessible as possible.
To this end, we present anatomy as a “story” that can
be explained and understood—convincing the students
that the structure of the body makes sense.

It is sometimes claimed that anatomy is a relatively
static science and that anatomical knowledge does not
grow much from year to year. Although this may be true
for descriptive gross anatomy, it is not true for functional
anatomy, neuroanatomy, developmental anatomy, nor
for the functional aspects of tissue and cellular anatomy,
subfields in which knowledge is growing quickly. This
edition not only strives to keep up with the knowledge
explosion in each of these subfields, but presents
anatomy in a way that allows modern biology students,

Preface v

whose training is becoming ever more molecular and
cellular, to anchor their biochemical and medical train-
ing in the physical context of the human body. Here,
then, are the distinguishing features of our book.

.

Functional Approach

First, we emphasize strongly the functional anatomy
theme, giving careful consideration to the adaptive char-
acteristics of the anatomical structures of the body.
Wherever possible, we explain how the shape and com-
position of the anatomical structures allow them to per-
form their functions. Such functional anatomy is not
physiology (which focuses on biological mechanisms),
but is more akin to “design analysis.” This approach is
not used by other texts at this level.

Emphasis on Current Research

Both authors read extensively in current clinical and
research journals to provide a wealth of cutting-edge
information for this book. The best examples of this
updating are found in the expanded coverage of the
brain in Chapter 13 and of the immune system in Chap-
ter 20, but all chapters include information that is not
present in other textbooks at this level.

Moreover, to emphasize some of the most exciting
new information, certain findings are highlighted and
labeled “Advances in Understanding,” a feature that is
spread throughout the chapters of this edition.

Microscopic Anatomy

We have worked to provide an especially effective treat-
ment of microscopic anatomy. Many undergraduate
texts treat histology as a specialized and minor subfield
that takes a back seat to gross anatomy. This is unfor-
tunate, because most physiological and disease pro-
cesses take place at the cell and tissue level, and most
allied-health students require a solid background in his-
tology and subcellular structure to prepare them for
their physiology courses. Microscopic anatomy is one of
Dr. Mallatt’s research areas, and he has taught histol-
ogy to University of Washington medical students for
over 20 years.

Embryology

Our text is designed to present embryology in the most
effective and logical way. Currently, all competing texts
describe the embryology of each organ system in the rel-
evant chapters, yet do not provide the fundamentals of
embryology until the very end of the book, in the section
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on the female reproductive organs. This approach seems
backward to us. We are convinced that the fundamen-
tals should be presented early in the text, before the
more advanced discussions of the developing organ sys-
tems in the relevant chapters. Therefore, we wrote
Chapter 3 as a basic introduction to embryology.
Because a comprehensive presentation of embryology
early in the book could be intimidating to some students,
we have used a “velvet glove approach,” providing only
the most important concepts in a concise, understand-
able way, and visually reinforced with exceptionally
clear new art.

Life Span Approach

Most chapters in this book close with a “Throughout
Life” section that first summarizes the embryonic devel-
opment of organs of the system and then examines how
these organs change across one’s life span. Diseases
particularly common during certain periods of life are
pointed out, and effects of aging are considered. The
implications of aging are particularly important to stu-
dents in the health-related curricula because many of
their patients will be in the senior age group. Because
aging is a fast-moving field of research, the “Through-
out Life” sections are some of the most extensively
updated parts of this edition.

Interactive Learning

This book is an interactive learning tool that encourages
understanding; it is not an encyclopedia that encourages
rote memorization. Whereas many scientific textbooks
read like long lists of terms, this book reads like an
instructor talking to, explaining to, and challenging the
student. Many of the chapters include special topic
boxes entitled “A Closer Look,” which present clinical
and topical information in a lighter, more inviting for-
mat. For those organs and systems with especially many
components (e.g., skeletal muscles, cranial nerves, sen-
sory receptors), we present these components in illus-
trated tables that organize the information in a logical
way. In-text Critical Reasoning questions and Clinical
Applications boxes are provided to challenge the student
and to encourage synthesis of information.

Organization

This text conforms to the organization of most anatomy
courses, starting with several introductory chapters fol-
lowed by skeletal, muscular, nervous, and circulatory
chapters, and then chapters on the various systems of
visceral organs (see the Table of Contents). We also
retain the following unique organizational features of
previous editions of this book.

e As mentioned, we introduce basic embryology early
(Chapter 3), a position that provides students with
the background they need to understand the devel-
opment of specific organ systems in later chapters.

e We present the endocrine system late (Chapter 25),
after students have learned the visceral systems that
the endocrine system controls. Nonetheless, we real-
ize that many courses teach endocrine system
anatomy with the nervous system, so we designed
the endocrine system chapter so that it can also be
interjected and understood at an earlier point in the
course.

e We cover surface anatomy last (Chapter 26) so that
we can discuss more of the clinical information
related to body surface features. Books that place
this chapter earlier, after bone and muscles, cannot
logically discuss the surface anatomy of blood ves-
sels (pulse points), lymph nodes, nerves, and the vis-
ceral organs. Our coverage of surface anatomy is the
book’s capstone, offering students a uniquely prac-
tical summary of the entire body.

Outstanding lllustration Program

Art plays a critical role in helping students visualize
anatomical structures and concepts, and over the years
we have diligently striven to maintain the hallmark
accuracy of Human Anatomy’s art. Thus, in response to
reviewer comments of instructors from colleges and uni-
versities across the country, we have incorporated art
that is larger, sharper, and richer looking. We have
taken advantage of technical advances in scientific and
medical illustration to produce images with enhanced
clarity and color, and with greater contrast among struc-
tures. This, combined with clear layouts, enlarged art
size, and improved three-dimensional details, greatly
enhances the presentation of the material and will help
students in their understanding of human anatomy.

We have continued to refine other aspects of our
illustration program, too. As in previous editions, we
use color not only for aesthetic purposes but also to
denote the functional characteristics of certain
anatomical structures. More illustrations than ever
feature orientation diagrams, simple “thumbnail”
sketches that clarify an illustration’s anatomical per-
spective or pinpoint the location of an organ within the
body. Not only are light and scanning electron micro-
graphs used abundantly, but images produced by mod-
ern medical scanning techniques (CT, PET, MRI) are
included where appropriate to enhance the student’s
grasp of anatomical structures. We have continued to
augment key illustrations with the highly acclaimed
Bassett photographs of dissected cadavers. Moreover,
the skeletal system chapters now include an assort-



ment of newly prepared bone photographs provided by
the distinguished anatomy photographer Ralph T.
Hutchings.

Hallmark Features

Spotlighting Special Information

We took care to make important information and sub-
sidiary themes stand out in each chapter’s coverage. As
mentioned previously, recent research findings are high-
lighted via the Advances in Understanding boxes found
throughout most chapters. To provide even more topical
and clinical information, we’ve included a total of 21 A
CLOSER LOOK boxes in the Third Edition Update, cov-
ering such topics as the use of stem cells in tissue engi-
neering (Chapter 4); tattoos (Chapter 5); harvesting blood
stem cells from umbilical cords (Chapter 17), polycystic
kidney disease (Chapter 23), and sexually transmitted
diseases (Chapter 24).

Clinical Applications and Critical Reasoning

Students entering the allied-health fields always enjoy
clinical information because it teaches them anatomy in
the context in which they are most interested. In
response, we have augmented Human Anatomy with
clinically-oriented features and exercises that are both
timely and relevant. Disorders discussions appear near
the end of most chapters, and highlighted Clinical Appli-
cations paragraphs are woven into the text at appropri-
ate places. Noteworthy among all the clinical informa-
tion is the coverage of traumatic and sports-related
injuries in the bone and joint chapters, and of cancers
in the chapters on visceral organs.

Also, as part of the book’s interactive pedagogy,
a number of Critical Reasoning questions can be found
in the text columns of most chapters, with an answer
following each question. This feature asks students to
synthesize information from previous reading, or to
draw on their own experience. Although some of the
Critical Reasoning questions are anatomically oriented,
most are clinical in nature. Additional Critical Reason-
ing questions are included in the Review Questions
found at the end of each chapter.

Presentation of the Skeleton

The presentation of the bones of the skeleton has been
split into two chapters: The Axial Skeleton (Chapter 7)
and The Appendicular Skeleton (Chapter 8). This dual-
chapter approach better fits the way in which bones are
taught in most anatomy courses, and it provides stu-
dents with twice the amount of end-of-chapter review
material and questions on the skeleton. Equally impor-
tant, we have added a number of full-page bone illus-
trations: the bones of the elbow and posterior views of
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the hand. Given the frequency of injuries to the ankle,
there is also a fully illustrated consideration of the ankle
joint to Chapter 9.

Helpful Presentation of Terminology

The complex terminology of anatomy is one of the most
difficult aspects of the subject to make interesting and
accessible. To this end, we highlight important terms in
boldfaced type, and we provide the pronunciations of
more terms than do many competing texts. Also, we
include the Latin or Greek translations of almost every
term at the point where the term is introduced in the
text. This promotes learning by showing students that
difficult terms actually have simple, logical derivations.
Furthermore, we call attention to clinical terminology in
Related Clinical Terms, a section found at the conclusion
of most chapters. A helpful glossary and pronunciation
guide is located at the end of the text.

Practical Study Tools

On each chapter’s vividly designed opening pages, read-
ers will find student objectives amalgamated with a
basic chapter outline. The popular chapter summaries
now feature special icons that direct students to related
interactive art exercises on the Study Partner CD [gg or
to supplementary illustrations found in the A.D.A.M.®
Interactive Anatomy Student Package CD m Students
have more testing opportunities than ever before, too.
Chapters conclude with our three-part review question
section offering questions in multiple choice and match-
ing, short answer and essay, and critical reasoning and
clinical applications formats. Many chapters also feature
questions linked to the A.D.A.M.® Interactive Anatomy
Student Package CD. What is more, a 35-question quiz for
each chapter can be found on the Study Partner CD, and
students can access a 50-question exam for each chapter
on the Anatomy and Physiology Place website. (Please see
the discussion of electronic media supplements for more
information.)

Electronic Media Supplements

The Anatomy & Physiology Place

From the home page of the Anatomy & Physiology Place
(www.anatomyandphysiology.com), you and your stu-
dents can access a Special Edition for Human Anatomy,
Third Edition Update, which features the following
resources and activities:

¢ 50-question practice quizzes in every chapter

¢ Interactive clinical case studies

e Labeling and matching exercises

e [Illustrated bone anatomy quiz

e  Web research activities
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e On-line histology tutor
e Pronunciation glossary with an audio feature
e Anatomy-related news articles

A free 12-month subscription to this powerful website is
included with each new student copy of the text. An
Instructor’s Resource section (available only to instruc-
tors) includes an electronic version of the Instructor’s
Guide for Human Anatomy as well as jpeg files of art
from the text. A 3-day trial option is also available at
the website. Access directions, along with student access
codes, are attached inside the front cover.

Instructor’s Art Presentation CD-ROM

This teaching resource features all of the illustrations
(excluding photomicrographs) from the book-approxi-
mately 650 images in all. Each illustration can be uti-
lized for lecture presentation or testing purposes, and
are available in PowerPoint® and as jpegs in three for-
mats: art with leaders and lables, art with leaders only,
and art without leaders and labels.

Study Partner CD-ROM

This helpful interactive learning tool is designed to
engage your students as they study and review the main
concepts of anatomy. The Study Partner contains 53
interactive illustrated exercises along with quizzes for
each chapter. A random testing feature allows students
to construct tests that cover multiple chapters, with the
total score revealed at the end of the test. Students can
also access a comprehensive Pronunciation Glossary
with audio feature. Special ﬂ icons appearing within
the book’s end-of-chapter summaries alert students to
specific, related exercises on the Study Partner. A copy
of the Study Partner is attached to the inside back cover
of the student and instructor versions of each textbook.

Test Bank CD-ROM

The test bank accompanying the Third Edition Update
offers two 25-question multiple-choice exams per chap-
ter as well as two final exams, each consisting of over
200 multiple-choice questions. The electronic test bank
is formatted on a cross-platform CD-ROM in TestGen-EQ.
This versatile software allows instructors to generate
tests via a user-friendly interface in which they can eas-
ily view, edit, sort, and add questions. QuizMaster-EQ
makes testing even easier for instructors. This free and
fully networkable program enables the instructor to cre-
ate and save tests and quizzes using TestGen-EQ so that
students can take tests or quizzes on a computer net-
work. The program automatically grades exams and

allows the instructor to view or print reports for indi-
vidual students, classes, or courses. The test bank also
is available in print.

)

A.D.AM.® Interactive Anatomy Student Package

A.D.A.M.® Interactive Anatomy (AIA), version 3.0, is now
available packaged with Lafferty and Panella’s A.D.A.M.®
Interactive Anatomy Student Lab Guide, Second Edition,
for a very special price. With over 20,000 dissectible,
atlas, and 3D anatomy images, AIA also features female
and male anatomical structures, cadaver dissections, and
3D models of the heart, skull, and lungs. Special m icons
appearing within most of the end-of-chapter summaries
provide specific directions for locating related images on
the A.D.AM.® Interactive CD-ROM. What is more, AlIA-
related anatomy review questions are located at the con-
clusion of most chapters of the text.

A.D.A.M.® Anatomy Practice

This CD-ROM is designed to augment your students’ laboratory
experience. Anatomy Practice features 500 pinned anatomical
images, and it includes more than 15,000 practice test ques-
tions. Students will find a wide variety of options to review
anatomical images and take randomly generated tests with time
limits, just as in the lab.

Course Management Options

In addition to the offering Web CT and Blackboard, two
of the leading course management systems, we also
offer CourseCompass™, a nationally hosted course man-
agement system that combines the strength of Benjamin
Cummings content with state-of-the-art eLearning tools.

AWL Tutoring Center

Free tutoring is available to students who purchase a
copy of Human Anatomy, Third Edition Update. The
AWL Tutoring Center is staffed by qualified anatomy
instructors who can tutor students on all the material
covered in the text, including the art and multiple
choice/matching questions at the end of each chapter.
Tutoring content is restricted to text material, and
tutors will only discuss answers that are provided in the
textbook. Students can contact the Tutoring Center by
phone, fax, e-mail, or the Web. The Tutoring Center is
open Sunday through Thursday, 5:00 pm to 12:00 Am
EST. Instructors should contact their local Benjamin
Cummings sales representative for instructions about
how to authorize student access to the Tutoring Center.



Printed Supplements

Full-Color Transparency Acetates

The transparency acetates package includes every key
illustration in the book (except for photomicro-
graphs)-approximately 450 in all. The illustrations in
every transparency have been color enhanced and then
enlarged for easy viewing in the lassroom or lecture
hall. The acetate package is available free to adopters
of the text.

A Brief Atlas of the Human Body

This new photographic atlas of the human body includes
43 soft tissue phtographs, plus all of the 104 bone
images from The Atlas of the Human Skeleton. Each
four-color image is clearly labeled and beautifully pho-
tographed by Ralph T. Hutchings. The Atlas superbly
compliments the Third Editon Update, and is packaged
free with each new textbook.

Instructor’s Guide

The Instructor’s Guide to the Third Edition Update of
Human Anatomy features an innovative Teaching with
Art feature that explains how to interpret a key illus-
tration in each chapter during lecture. This feature also
provides an art-related exercise and a visual critical rea-
soning challenge for students. As before, the Instructor’s
Guide offers a host of useful features such as student
objectives, suggested lecture outlines, and lecture hints.
Each chapter lists the available transparencies and pro-
vides lists of media resources, suggested readings, and
classroom discussion topics and activities. You will also
find answers to the text’s short answer and essay ques-
tions and critical reasoning questions. Each chapter con-
cludes with a Supplementary Student Materials section
that contains study-tips pages that you may elect to pho-
tocopy and distribute to your students.

Human Anatomy Laboratory Manual

Elaine N. Marieb’s widely used Human Anatomy Labo-
ratory Manual with Cat Dissection, Third Edition, accom-
panies this text. The manual contains 29 gross anatomy
and histology exercises for all major body systems. Illus-
trated in full color, with a convenient spiral binding, the
lab manual has an accompanying Instructor’s Guide by
Linda Kollett of Massasoit Community College.
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Additional Supplements Available
from Benjamin Cummings

Human Cadaver Dissection Videos
By Rose Leigh Vines, et al.

Anatomy Flashcards
By Glenn Bastian

The Anatomy Coloring Book, Third Edition
By Kapit and Elson

A Color Atlas of Histology
By Dennis Strete

Histology for the Life Sciences
By Allen Bell and Victor Eroshenko

Contact your Benjamin Cummings sales representative
or your campus bookstore for more information.
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