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vi 

Memmler’s The Human Body in Health and Disease is 
a textbook for introductory-level health professions 

and nursing students who need a basic understanding of 
anatomy and physiology, the interrelationships between 
structure and function, and the effects of disease on body 
systems.

Like preceding editions, the 13th edition remains true to 
Ruth Memmler’s original vision. The features and content 
specifcally meet the needs of those who may be starting 
their health career preparation with little or no science 
background. This book’s primary goals are

�� To provide the essential knowledge of human anatomy, 
physiology, and the effects of disease at an ideal level of 
detail and in language that is clear and understandable

�� To illustrate the concepts discussed with anatomic art 
of appropriate detail with accuracy, simplicity, and style 
that is integrated seamlessly with the narrative

�� To incorporate the most recent scientifc fndings into the 
fundamental material on which Ruth Memmler’s classic 
text is based

�� To include pedagogy designed to enhance interest in and 
understanding of the concepts presented

�� To teach the basic anatomic and medical terminology 
used in healthcare settings, preparing students to 
function effciently in their chosen health careers

�� To present an integrated teaching–learning package that 
includes all of the elements necessary for a successful 
learning experience

This revision is the direct result of in-depth market feedback 
solicited to tell us what instructors and students at this level 
most need. We listened carefully to the feedback, and the 
results we obtained are integrated into many features of this 
book and into the ancillary package accompanying it. The 
text itself has been revised and updated where needed to 
improve organization of the material and to refect current 
scientifc thought.

Because visual learning devices are so important to students, 
this new edition continues to include “The Body Visible,” a 
series of illustrations with labeled transparent overlays of the 
major body systems described in the text. In addition to being 
a learning and testing tool, these illustrations provide enrich-
ment and are a valuable general reference.

The 13th edition retains its extensive art program 
with updated versions of fgures from previous editions 
and many new fgures. These features appear in a modi-
fed design that makes the content more user-friendly and 
accessible than ever. Our innovative ancillary package on 
thePoint helps students match their learning styles to a 
wealth of resources, while the comprehensive package of 

instructor resources provides instructors with maximum 
fexibility and effciency. The online Instructor’s Manual 
describes all of the updates in this new edition and presents 
teaching and learning strategies for traditional classrooms, 
fipped classrooms, and online courses.

Organization and Structure
Like previous editions, this 13th edition uses a body sys-
tems approach to the study of the normal human body and 
the effects of disease. The book is divided into seven units, 
grouping related information and body systems together as 
follows:

�� Unit I, The Body as a Whole (Chapters 1–4), focuses 
on the body’s organization, basic chemistry needed to 
understand body functions, cells and their functions, and 
tissues, glands, and membranes.

�� Unit II, Disease and the First Line of Defense (Chapters 5 
and 6), presents information on disease, organisms that 
produce disease, and the integumentary system, which is 
the body’s frst line of defense against injury and disease.

�� Unit III, Movement and Support (Chapters 7 and 8), 
includes the skeletal and muscular systems.

�� Unit IV, Coordination and Control (Chapters 9–12), 
focuses on the nervous system, the sensory system, and 
the endocrine system.

�� Unit V, Circulation and Body Defense (Chapters 13–17), 
includes the blood, the heart and heart disease, blood 
vessels and circulation, the lymphatic system, and the 
immune system.

�� Unit VI, Energy: Supply and Use (Chapters 18–22), 
includes the respiratory system; the digestive system; 
metabolism, nutrition, and temperature control; body 
fuids; and the urinary system.

�� Unit VII, Perpetuation of Life (Chapters 23–25), covers 
the male and female reproductive systems, development 
and birth, and heredity and hereditary diseases.

The main Glossary defnes all the chapters’ key terms and 
many additional terms emphasized in the text. An addi-
tional Glossary of Word Parts is a reference tool that not 
only teaches basic medical and anatomic terminology but 
also helps students learn to recognize unfamiliar terms. 
Appendices include a variety of supplementary information 
that students will fnd useful as they work with the text, 
including a photographic Dissection Atlas (Appendix  5) 
and answers to the Chapter Checkpoint questions and 
Zooming In illustration questions (Appendix 4) that are 
found in every chapter.

u Preface
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Preface      vii

Pedagogic Features
Every chapter contains pedagogy that has been designed 
with the health professions and nursing student in mind.

�� Learning Objectives: Chapter objectives at the start of 
every chapter help the student organize and prioritize 
learning.

�� Ancillaries At-A-Glance: Learning Tools, Learning 
Resources, and Learning Activities are highlighted in a 
one-stop overview of the supplemental materials avail-
able for the chapter.

�� Disease in Context: Familiar scenarios transport chapter 
content into a real-life setting, bringing the information 
to life for students and showing how disease may affect 
the body’s state of internal balance.

�� A Look Back: With the exception of Chapter 1, each 
chapter starts with a brief review of how its content 
relates to prior chapters.

�� Chapter Checkpoints: Brief questions at the end of main 
sections test and reinforce the student’s recall of key 
information in that section. Answers are in Appendix 4.

�� Key Points: Critical information in fgure legends spot-
lights essential aspects of the illustrations.

�� “Zooming In” questions: Questions in the fgure legends 
test and reinforce student understanding of concepts 
depicted in the illustration. Answers are in Appendix 4.

�� Phonetic pronunciations: Easy-to-learn phonetic pro-
nunciations are spelled out in the narrative, appearing in 
parentheses directly following many terms—no need for 
students to understand dictionary-style diacritical marks 
(see the “Guide to Pronunciation”).

�� Special interest boxes: Each chapter contains special 
interest boxes focusing on topics that augment chapter 
content. The book includes fve kinds of boxes altogether: 

�� Disease in Context Revisited: Traces the outcome 
of the medical story that opens each chapter and 
shows how the cases relate to material in the chapter 
and to others in the book.

�� A Closer Look: Provides additional in-depth scien-
tifc detail on topics in or related to the text.

�� Clinical Perspectives: Focuses on diseases and disor-
ders relevant to the chapter, exploring what happens 
to the body when the normal structure–function 
relationship breaks down.

�� Hot Topics: Focuses on current trends and research, 
reinforcing the link between anatomy and physiol-
ogy and related news coverage that students may 
have seen.

�� Health Maintenance: Offers supplementary infor-
mation on health and wellness issues.

�� Figures: The art program includes full-color anatomic 
line art, many new or revised, with a level of detail 

that matches that of the narrative. Photomicrographs, 
radiographs, and other scans give students a preview of 
what they might see in real-world healthcare settings. 
Supplementary fgures are available on the companion 
website on thePoint.

�� Tables: The numerous tables in this edition summarize 
key concepts and information in an easy-to-review form. 
Additional summary tables are available on the compan-
ion website on thePoint.

�� Color fgure and table callouts: Figure and table num-
bers appear in color in the narrative, helping students 
quickly fnd their place after stopping to look at an illus-
tration or table.

�� Word Anatomy: This chart defnes and illustrates the var-
ious word parts that appear in terms within the chapter. 
The prefxes, roots, and suffxes presented are grouped 
according to chapter headings so that students can fnd 
the relevant text. This learning tool helps students build 
vocabulary and promotes understanding even of unfamil-
iar terms based on a knowledge of common word parts.

�� Chapter Wrap-Up: A graphic outline at the end of each 
chapter provides a concise overview of chapter content, 
aiding in study and test preparation.

�� Key Terms: Selected boldface terms throughout the text 
are listed at each chapter’s end and defned in the book’s 
glossary.

�� Questions for Study and Review: Study questions are 
organized hierarchically into three levels. (Note that 
answers appear in the online Instructor’s Manual as 
well as on the instructor resource website.) New in this 
edition, the section includes questions that direct stu-
dents to “The Body Visible” and the various appendi-
ces to promote use of these resources. Question levels 
include the following: 

�� Building Understanding: Includes fll-in-the-blank, 
matching, and multiple choice questions that test 
factual recall

�� Understanding Concepts: Includes short-answer 
questions (defne, describe, compare/contrast) that 
test and reinforce understanding of concepts

�� Conceptual Thinking: Includes short-essay ques-
tions that promote critical thinking skills. Included 
are thought questions related to the Disease in 
Context case stories.

For Students
Look for callouts throughout the chapters for pertinent sup-
plementary material on the companion website on thePoint.

The companion website on thePoint includes a practi-
cal system that lets students learn faster, remember more, 
and achieve success. Students consider their unique learn-
ing styles then choose from a wealth of resources for each 
learning style, including animations, a pre-quiz, and 10 
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viii      Preface

different types of online learning activities; an audio glos-
sary; and other supplemental materials such as health pro-
fessions career information, additional charts and images, 
and study and test-taking tips and resources. Throughout 
the textbook, the graphic icon shown above alerts students 
to pertinent supplementary material.

See the inside front cover of this text for the passcode 
you will need to gain access to the companion website, and 
see pages xv–xvii for details about the website and a com-
plete listing of student resources.

Instructor Ancillary Package
All instructor resources are available to approved adopting 
instructors and can be accessed online at http://thepoint.
lww.com/MemmlerHBHD13e

�� Instructor’s Manual is available online as a PDF.

�� Brownstone Test Generator allows you to create custom-
ized exams from a bank of questions.

�� PowerPoint Presentations use visuals to emphasize the 
key concepts of each chapter.

�� Image Bank includes labels-on and labels-off options.

�� Supplemental Image Bank with additional images can be 
used to enhance class presentations.

�� Lesson Plans are organized around the learning objec-
tives and include lecture notes, in-class activities, and 
assignments, including student activities from the stu-
dent companion website.

�� Answers to “Questions for Study and Review” provide 
responses to the quiz material found at the end of each 
chapter in the textbook.

�� Strategies for Effective Teaching provide sound, tried-
and-true advice for successful instruction in traditional, 
fipped, and online learning environments.

�� WebCT/Blackboard/Angel Cartridge allows easy inte-
gration of the ancillary materials into learning manage-
ment systems.

Instructors also have access to all student ancillary assets, 
via thePoint website.

Guide to Pronunciation
The stressed syllable in each word is shown with capital let-
ters. The vowel pronunciations are as follows:

Any vowel at the end of a syllable is given a long sound, 
as follows:

a as in say
e as in be
i as in nice
o as in go
u as in true

A vowel followed by a consonant and the letter e (as in 
rate) also is given a long pronunciation.

Any vowel followed by a consonant receives a short pro-
nunciation, as follows:

a as in absent
e as in end
i as in bin
o as in not
u as in up

The letter h may be added to a syllable to make vowel 
pronunciation short, as in vanilla (vah-NIL-ah).

Summary
The 13th edition of Memmler’s The Human Body in Health 
and Disease builds on the successes of the previous 12 edi-
tions by offering clear, concise narrative into which accu-
rate, aesthetically pleasing anatomic art has been woven. 
We have made every effort to respond thoughtfully and 
thoroughly to reviewers’ and instructors’ comments, offer-
ing the ideal level of detail for students preparing for careers 
in the health professions and nursing and the pedagogic 
features that best support them. With the online resources, 
we have provided students with an integrated system for 
understanding and using their unique learning styles—and 
ultimately succeeding in the course. We hope you will agree 
that the 13th edition of Memmler’s suits your educational 
needs.
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ix

 User’s Guide

For today’s health careers, a thorough understanding of human anatomy and physiology is 
more important than ever. Memmler’s The Human Body in Health and Disease, 13th edition 
not only provides the conceptual knowledge you’ll need but also teaches you how to apply 
it. This User’s Guide introduces you to the features and tools that will help you succeed as 
you work through the materials.

Your journey begins with your textbook, Memmler’s The Human Body in Health and 
Disease. Newly updated and fully illustrated, this easy-to-use textbook is flled with re-
sources and activities that will enhance your personal learning style.

�� Disease in Context provides an interesting case story that uses a familiar, real-life 
scenario to illustrate key concepts in anatomy and physiology. Later in the chapter, 
the case story is revisited in more detail—improving your understanding and 
helping you remember the information.

�� Ancillaries At-A-Glance highlights the Learning Resources and Learning 
Activities available for the chapter.

�� Learning Objectives help you identify learning goals and familiarize yourself 
with the materials covered in the chapter. These objectives are referenced to 
page numbers in the text.
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�� A Look Back relates each chapter’s 
content to concepts in the preceding 
chapters.

�� Chapter Checkpoints pose brief 
questions at the end of main sections 
that test and reinforce student recall.

�� Key Points in the fgure captions 
spotlight essential aspects of the 
illustrations.

�� “Zooming In” questions in the fgure 
captions test and reinforce student 
understanding of concepts depicted in 
the illustration.

�� Phonetic pronunciations spelled 
out in the narrative directly 
following many terms make learning 
pronunciation easy—no need to 
understand dictionary-style diacritical 
marks.

�� Color fgure and table callouts help 
students quickly fnd their place after 
stopping to look at an illustration or 
table.

x      User’s Guide
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Special interest boxes focus on topics that augment chapter content.

�� A Closer Look boxes give in-depth 
scientifc detail on topics in or related 
to the text.

�� Clinical Perspectives boxes focus on 
diseases and disorders relevant to the 
chapter, exploring what happens to the 
body when the normal structure–function 
relationship breaks down.

�� Hot Topics boxes examine current trends 
and research.

�� Health Maintenance boxes offer 
supplementary information on health and 
wellness issues.

User’s Guide      xi

�� Disease in Context Revisited boxes 
provide the outcome of the clinical case 
story that opens each chapter.
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xii      User’s Guide

�� Figures: The art program includes full-color anatomic line art, many 
new or revised, with a level of detail that matches that of the narrative. 
Photomicrographs, radiographs, and other scans give students a preview of what 
they might see in real-world healthcare settings. Supplementary fgures are 
available on the companion website on thePoint.

�� Tables: The numerous tables in this 
edition summarize key concepts and 
information in an easy-to-review form. 
Additional summary tables are available 
on the companion website on thePoint.
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�� Chapter Wrap-Up at the end of each 
chapter outlines the chapter content.

�� Key Terms sections provide a concise 
list of selected boldface terms used in 
the chapter and defned in the book’s 
glossary.

�� Word Anatomy defnes and illustrates the 
various word parts that constitute the 
chapter’s specialized terminology, helping to 
build vocabulary and promote understanding 
of unfamiliar terms.

User’s Guide      xiii
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xiv      User’s Guide

�� Questions for Study and Review sections organize study questions hierarchically into 
three levels. 

�� Building Understanding: 
Includes fll-in-the-blank, 
matching, and multiple 
choice questions that test 
factual recall.

�� Understanding Concepts: Includes 
short-answer questions (defne, 
describe, compare/contrast) that test 
and reinforce understanding of ideas. 
This section now includes questions 
pertaining to “The Body Visible” 
and the diverse information in the 
appendices.

�� Conceptual Thinking: Includes 
short-essay questions that promote 
critical thinking skills. This section 
includes thought questions related to 
the Disease in Context case stories.
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User’s Guide      xv

GETTING STARTED WITH THE STUDENT RESOURCES

Your journey begins with your textbook, Memmler’s Human Body in Health and Disease,  
13th edition. The textbook has icons that guide you to resources and activities designed 
for your personal learning style.

Look for this icon throughout the book for pertinent supplementary material on the com-
panion website.

Here’s how to begin:

1.	Scratch off the personal access code inside the front cover of your textbook.

2.	Log on to http://thepoint.lww.com/MemmlerHBHD13e, the companion website for 
Memmler’s The Human Body in Health and Disease, 13th edition, on thePoint.

3.	Click on “Student Resources,” and explore the wide variety of auditory, visual, and kines-
thetic activities to ft your learning style.
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Resources and activities available to instructors include the following:

PowerPoints
Image Bank
Answer Key
Customizable Test Generator
WebCT, Angel, and Blackboard-Ready Cartridges
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User’s Guide      xvii

Resources and activities available to students include the following:

Pre-Quiz
True or False?
Key Terms Categories
Fill-in-the-Blank
Crossword Puzzle
Audio Flash Cards
Word Anatomy

Look & Label
Listen & Label
Zooming In
Body Building
Animations
Supplemental  

Images

Audio Pronunciation  
Glossary

Health Professions Career  
Information

Tips for Effective Studying
Chapter Outlines and Student  

Note-Taking Guides
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PrepU: AN INTEGRATED ADAPTIVE LEARNING SOLUTION

PrepU, Lippincott’s adaptive learning system, is an integral component of Memmler’s The Human Body in Health 
and Disease.

PrepU uses repetitive and adaptive quizzing to build mastery of A&P concepts, helping students to learn more 
while giving instructors the data they need to monitor each student’s progress, strengths, and weaknesses. The 
hundreds of questions in PrepU offer students the chance to drill themselves on A&P and support their review and 
retention of the information they have learned. Each question provides not only an explanation for the correct an-
swer but also references of the text page for the student to review the source material. PrepU for The Human Body 
in Health and Disease challenges students with questions and activities that coincide with the materials they have 
learned in the text and gives students a proven tool to learn A&P more effectively. For instructors, PrepU provides 
tools to identify areas and topics of student misconception; instructors can use this rich course data to assess 
students’ learning and better target their in-class activities and discussions, while collecting data that are useful 
for accreditation.
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A learning experience individualized to each student. Being an adaptive learning engine, PrepU offers questions 
customized for each student’s level of understanding, challenging students at an appropriate pace and diffculty level, 
while dispelling common misconceptions. As students review and master PrepU’s questions, the system automatically 
increases the diffculty of questions, effectively driving student understanding of A&P to a mastery level. PrepU not only 
helps students to improve their knowledge but also helps foster their test-taking confdence.

PrepU works! PrepU works, and not just because we say so. PrepU effcacy is backed by data:

1.	 In an introductory nursing course at Central Carolina Technical College, student course outcomes were positively asso-
ciated with PrepU usage. The students who answered the most PrepU questions in the class also had the best overall 
course grades.

2.	 In a randomized, controlled study at UCLA, students using PrepU (for biology) achieved 62% higher learning gains 
than those who did not.

To see a video explanation of PrepU, go to http://download.lww.com/wolterskluwer_vitalstream_com/mktg/prepuvid/ 
prepupromo01.html
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Study Guide for Memmler’s The Human Body in Health and Disease, 13th edition
Kerry L. Hull, BSC, PhD
Barbara Janson Cohen, BA, MSEd

Along with the companion website on thePoint, this 
Study Guide is the ideal companion to the 13th edition 
of Memmler’s The Human Body in Health and Disease. 
Following the text’s organization chapter by chapter, the 
Study Guide provides a full range of self-study aids that 
actively engage you in learning and enable you to assess 
and build your knowledge as you advance through the 
text. Most importantly, the Study Guide allows you to get 
the most out of your study time, with a variety of exer-
cises that meet the needs of all types of learners.

Inside the Study Guide you’ll find the following:

�� Chapter Overview summarizes the chapter’s critical 
concepts.

�� Addressing the Learning Objectives includes labeling, 
coloring, matching, and short-answer questions, all 
designed to foster active learning.

�� Making the Connections integrates information 
from each chapter’s learning objectives into concept 
mapping exercises.

�� Testing Your Knowledge provides multiple choice, true/false, completion, short-answer, and 
essay questions to identify areas requiring further study. Practical Applications questions 
use clinical situations to test your understanding of a subject.

�� Expanding Your Horizons helps you learn from the world around you and highlights 
emerging issues and discoveries in the health professions.

Visit www.lww.com, and reference
ISBN 978-1-4511-9348-0 to order your copy  
of this important resource.
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It is with great satisfaction that we welcome Kerry Hull as 
coauthor for this 13th edition of Memmler’s The Human 

Body in Health and Disease. Kerry has extensive experi-
ence with these books, as she has worked with diligence 
and dedication as a contributing editor for several past edi-
tions of the text and author of the ancillary materials. In 
addition to her knowledge and skills, Kerry has brought tal-
ent, patience, and great attention to detail to the preparation 
of this learning package. I could not have a better coworker 
or someone more trusted to carry on the traditions of this 
fne text. I also thank Ann DePetris for reviewing all aspects 
of the books, for her clinical expertise, and for her contribu-
tions to the case studies and ancillary materials.

The skilled staff at Lippincott Williams & Wilkins, 
as always, has been instrumental in the development of 
these texts. Consistently striving for improvements and 
high quality, they have helped achieve the great success of 
these books over their long history. Specifcally, I’d like to 
acknowledge Michael Nobel, Senior Acquisitions Editor; 
Staci Wolfson, Product Development Editor, who showed 
great insights and was always ready with support and sug-
gestions; and Jennifer Clements, Art Director, who assisted 
ably with art and illustrations.

Ongoing words of appreciation to Dragonfy Media 
Group, the artists whose skills, knowledge, and imagina-
tion have contributed so much to these books.

Thanks to the reviewers, listed separately, who made 
valuable comments on the text. Their suggestions and 
insights formed the basis for this revision.

As always, thanks to my husband, Matthew, an instruc-
tor in anatomy and physiology, who not only gives consis-
tent support but also contributes advice and suggestions 
for the text.

—Barbara Janson Cohen

My greatest thanks go to Barbara Cohen, who welcomed 
me into “Team Memmler” and has served as a mentor for 
the past 12 years. Thanks to Barbara, I have discovered 
an entirely new area of scholarship that has proven enor-
mously rewarding. I echo Barbara in her thanks to Michael 
Nobel, Jennifer Clements, and Staci Wolfson, whose cre-
ativity, fexibility, and gentle whip-cracking enabled us to 
produce the best book and learning package possible. My 
thanks also go out to the reviewers for their expertise and 
careful proofreading.

And, fnally, my heartfelt thanks to my husband Norm 
for his support (and cappuccino-making skills), and to my 
children, Evan and Lauren, for their patience and hugs.
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xxxi

u  The Body Visible

The Body Visible is a unique study tool designed to enhance 
your learning of the body’s systems in this course and in 
your future work.

The Body Visible illustrates the systems discussed in the 
text in the same sequence in which they appear in the text. 
Each full-color detailed illustration also contains numbers 
and lines for identifying the structures in the illustration. 
A transparent overlay with labels for all of the numbered 
structures in the art accompanies each image.

With the labels in place, The Body Visible allows you 
to study each illustration and helps you learn the body’s 

structures. When you view each system without the 
overlay in place, The Body Visible becomes a self-testing 
resource. As you test your knowledge and identify each 
numbered part, you can easily check your answers with 
the overlay.

Many of the images in The Body Visible have somewhat 
more detail than is covered in the text. We encourage you 
to keep The Body Visible available as a general refer-
ence and as a useful study tool as you progress to more 
advanced levels in your chosen healthcare career.

The Body Visible* begins on the next page.

*The images in The Body Visible are adapted with permission from Anatomical Chart Company, Rapid Review: A Guide for Self-Testing 
and Memorization, 3rd ed. Philadelphia, PA: Lippincott Williams & Wilkins, 2010.
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Liver, left lobe

Liver, right lobe

Stomach

Rugae

Inferior mesenteric vein

Descending colon

Gallbladder

Duodenum
Pancreas

Superior mesenteric
vein and artery

Transverse colon

Jejunum

Ascending
colon

Sigmoid colon

Appendix

Ileocecal
valve

Cecum

Haustra

Rectum

Anal sphincter muscles

Anus

Cystic duct

Gallbladder

Right & left
hepatic ducts

Common hepatic duct
Common bile duct

Pyloric sphincter

Pancreatic duct
Common bile duct
Duodenal papilla

Duodenum
Circular folds

Pancreas

Sublingual
gland

Soft palate

Submandibular gland

Tongue

Epiglottis

Esophagus

Larynx

Parotid 
gland
Pharynx

Hard palate

Hepatic portal vein
Celiac trunk

Taenia coli

Ileum

The Digestive System
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The Digestive System
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Frontal sinus

Superior concha

Middle concha

Inferior concha

Nasal cavity

Vestibule

Maxilla

Oral cavity

Tongue

Epiglottis

Vocal folds

Thyroid cartilage

Superior lobe
Mainstem bronchus

Lobar bronchus

Horizontal fissure
Middle lobe

Intermediate bronchus
Oblique fissure

Inferior lobe

Lobar bronchus

Lobar bronchus

Soft palate
Uvula

Epiglottis

Hyoid bone

Thyrohyoid membrane

Thyroid cartilage

Laryngeal prominence
Cricothyroid ligament

Cricothyroid m.

Cricoid cartilage

Trachea 

Nasopharynx

Oropharynx

Laryngopharynx

Inferior lobe

Superior lobe

Esophagus

Trachea

The Respiratory System
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The Respiratory System
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Superficial veins
of the hand

Deep veins
of the hand

Portal v.
Right and left gastric v.
Splenic v.
Pancreaticoduodenal v.
Right gastro-omental v.
Inferior mesenteric v.

Superior mesenteric v.
Middle colic v.
Intestinal branches
Colon branches
Sigmoid vv.
Superior rectal v.

Superior sagittal sinus
Inferior sagittal sinus

Straight sinus
Superior petrosal sinus

Sigmoid sinus
Occipital v.

Internal jugular v.
External jugular v.

Axillary v.
Lateral thoracic v.

Cephalic v.
Basilic v.

Lateral mammary vv.

Thoraco-
epigastric v.

Median cubital v.

Superficial
circumflex iliac v.

Basilic v.
Cephalic v.

Great saphenous v.

Popliteal v.

Superficial veins of
the thigh and knee

Small saphenous v.

Great saphenous v.

Superficial veins
of the anterior foot

Superficial
epigastric v.

Superficial temporal v.
Superior ophthalmic v.
Cavernous sinus
Angular v.
Infraorbital v.
Maxillary v.
Buccal v.
Facial v.
Inferior labial v.
Inferior alveolar v.

Subclavian v.
Internal thoracic v.
Intercostal vv.
Brachial v.
Inferior vena cava
Right, left and
middle hepatic v.
Superior epigastric v.
Renal v.
Inferior vena cava
Thoracoepigastric v.
Gonadal v.
Common iliac v.
Inferior epigastric v.
Internal iliac v.
External iliac v.

Radial v.
Ulnar v.

Femoral v.

Deep veins of the knee

Popliteal v.

Deep veins of the foot

Deep femoral v.

The Veins
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Veins

Vein – v.
Veins – vv.

55 

The Veins
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Right hepatic a.
Left hepatic a.
Proper hepatic a.
Common hepatic a.
Splenic a.
Left gastric a.
Gastroduodenal a.
Pancreaticoduodenal a.
Right gastro-omental a.

Superior mesenteric a.
Intestinal br. (cut)
Inferior mesenteric a.
Common iliac a.
Internal iliac a.
External iliac a.
Superior rectal a.
Sigmoid aa.

Femoral a.

Descending genicular a.

Superficial temporal a.
Maxillary a. 
Infraorbital a.
Transverse facial a.
Posterior superior alveolar a.
Buccal a.
Facial a.
Inferior alveolar a.
Submental a.
Lingual a.

Occipital a.
Vertebral a.

Internal carotid a.
External carotid a.

Common carotid aa.
Thyrocervical trunk 

Costocervical trunk
Subclavian a.

Thoracoacromial br.
Anterior and posterior
circumflex humeral aa.

Axillary a.
Internal thoracic a.
Radial collateral a.

Brachial a.
Intercostal aa.

Superior epigastric a.
Inferior epigastric a. 

Ascending br. of deep
circumflex iliac a.

Superficial
circumflex iliac a.

Medial femoral
circumflex a.

Lateral femoral
circumflex a.

Deep plantar arterial arch
Dorsal metatarsal aa.

Dorsal digital aa.

Deep femoral a.

Perforating br.

Medial superior
genicular a.

Medial inferior
genicular a.

Deep brachial a.
Brachial a.
Inferior phrenic a.
Celiac trunk
Superior mesenteric a.
Renal a.
Inferior mesenteric a.
Radial recurrent a.
Gonadal a.

Common iliac a.
Internal iliac a.
External iliac a.

Ulnar a.
Radial a.

Lateral superior genicular a.

Popliteal a.

Lateral inferior genicular a.

Anterior tibial a.
Fibular a.
Posterior tibial a.

Dorsalis pedis a.

Lateral tarsal a.
Arcuate a.

Aortic arch
Pericardiacophrenic a.
Descending aorta

Arteries of the hand

Lateral plantar a.
Medial plantar a.

The Arteries
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Visceral Arteries (abdominal region)
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Artery – a.
Arteries – aa.
Branch – br.

Arteries
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The Arteries
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Superior vena cava

Ascending aorta

Pulmonary trunk
Right atrium

Inferior vena cava

Left auricle
Pulmonary
valve

Left AV
(mitral) valve

Chordae 
tendineae
Right AV
(tricuspid) valve

Papillary muscle

Interventricular
septum

Trabeculae 

Left ventricle
Right ventricle

Aortic arch

Inferior 
vena cava

Coronary 
sinus

Right
ventricle 

Superior 
vena cava

Right
atrium 

Left
ventricle 

Brachiocephalic
artery

Left common
carotid artery

Left subclavian artery

Aortic arch

Left pulmonary
artery

Left atrium
Left pulmonary

veinSinoatrial node
(SA node)

Atrioventricular 
node
Atrioventricular
bundle
(bundle of His)

Right & left
bundle branches

Interatrial
septum

Interventricular
septum

Anterior
Posterior 

Left
Right

Septal

Right auricle
Right atrium

Right coronary a.
Conus br.
Anterior

cardiac vv.

Right
marginal a.

Small
cardiac v.

Superior vena cava

Right brachiocephalic v.

Left brachiocephalic v.

Brachiocephalic trunk
Left common carotid a.
Left subclavian a.

Ligamentum arteriosum
Arch of aorta

Left pulmonary a.
Ascending aorta

Diagonal a.
Anterior
interventricular a.
Left ventricle
Great cardiac v.

Apex

Pulmonary trunk
Left auricle
Left coronary a.
Circumflex a.
Left marginal a.

Right ventricle 

Left atrioventricular valve

Right
atrioventricular
valve

Right
coronary
artery

Left coronary
artery

Aortic
semilunar
valve

Pulmonary
semilunar valve

The Heart
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Posterior view

Coronal Section
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Malleus 

Limbus 

Auditory 
tube

Tensor 
tympani
muscle 

Umbo 
Incus

Incus

Stapes
Mastoid 
air cells

Facial nerve 

Footplate

Chorda 
tympani

Helix
Auditory ossicles

Tympanic membrane

Tensor tympani
muscle

Auditory tube

Lobe of auricle

Antihelix

Triangular
fossa 

Cartilage

Temporalis 
muscle

Cavum concha

External
acoustic meatus

Antitragus

Malleus 

Anterior
semicircular canal
Posterior
semicircular canal
Horizontal
semicircular canal
Utricle
Saccule
Oval window
Round window
Cochlea
Cochlear duct
Cochlear nerve
Facial nerve
Vestibular nerve

Light reflex
UmboPromontory

Pars 
tensa

Vascular 
strip

Lateral process
of malleus 

Pars flaccida

The Ear

0002172716.INDD   16 7/16/2014   9:06:13 AM



T
H

E
 B

O
D

Y
 V

IS
IB

L
E

Right Tympanic Membrane Middle Ear Auditory Ossicles8 
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The Ear
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Ciliary zonules 

Ciliary process
Ciliary muscle

Inferior tarsus

Anterior chamber angle
 Cornea
 Iris
Pupil

Nucleus
Cortex
Anterior chamber

 Retrolental space
 Posterior chamber

 Superior fornix of conjunctiva

Orbicularis oculi muscle
(palpebral part)

Tarsal gland
Superior tarsus

 Conjunctiva
Canal of Schlemm

Periorbital fat
Ora serrata

Levator palpebrae superioris muscle
Superior rectus muscle

Sclera
Choroid

Bulbar sheath
Vorticose vein

Retina

Optic disk

Central retinal
artery & vein

Lamina
cribrosa
of sclera

Pars palpebralis
Pars orbitalis

Sclera

Iris

Pupil

Lacrimal punctum

Lacrimal caruncle

Lacrimal canaliculi

Lacrimal sac
Nasolacrimal duct

Skull

 Lateral rectus m.

 Superior rectus m.

Cornea

Trochlea

Vitreous body

Posterior ciliary arteries

Dura mater
Arachnoid
Pia mater

Optic nerve

 Annulus

Inferior fornix
of conjunctiva

Orbicularis oculi
muscle (palpebral part)

Tarsal gland

Ciliary body

Inferior oblique

Medial rectus m.

Inferior rectus m. 

Superior oblique m. 

The Eye
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Frontal lobe
Parietal lobe
Temporal lobe
Occipital lobe

Cerebellum

Cerebrum

Eyeball

Olfactory bulb

Optic n. (II)

Olfactory tract (I)

Lateral olfactory stria

Optic chiasma

Optic tract

Oculomotor n. (III)

Trochlear n. (IV)
Trigeminal n. (V)

Pons
Abducens n. (VI)

Facial n. (VII)

Vestibulocochlear n. (VIII)
Medulla oblongata

Glossopharyngeal n. (IX)
Hypoglossal n. (XII)

Vagus n. (X)
Accessory n. (XI)

Spinal cord

Anterior cerebral a.

Internal carotid a.

Middle cerebral a.

Posterior communicating a.

Posterior cerebral a.

Superior cerebellar a.

Pontine aa.

Basilar a.

Labyrinthine a.

Anterior inferior cerebellar a.

Vertebral a.

Posterior spinal a.

White matter
Corpus collosum
Caudate nucleus

Thalamus
Claustrum

Hippocampus
Pons

Choroid plexus
Medulla

Cerebral cortex
(gray matter)
Lateral ventricle,
anterior horn

Lateral sulcus
Lentiform nucleus
Third ventricle
Optic tract
Interpeduncular
cistern

Cerebellum

The Brain
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Base of Brain

Nerves Vessels
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*Lateral cord

*Long thoracic n.

*Musculocutaneous n.

*Axillary n.

*Median n.

*Ulnar n.

*Radial n.

Lateral antebrachial
cutaneous n.

*Deep branch
of radial n.

*Superficial branch
of radial n.

Dorsal
digital n.

*Lateral sural cutaneous n.

*Medial sural cutaneous n.

*Saphenous n.

*Tibial n.

*Posterior femoral cutaneous n.

*Tibial n.

*Common fibular n.

Olfactory n.
Optic n.
Oculomotor n.
Trochlear n.
Trigeminal n.
Abducens n.

Facial n.
Vestibulocochlear n.
Glossopharyngeal n.
Vagus n.
Accessory n.
Hypoglossal n.

Greater
occipital n.

Thalamus

Ciliary
ganglion

Pterygopalatine
ganglion

Trigeminal
ganglion

Olfactory
bulb

C5, C6
C5, C6

C5, C6, C7
C8, T1

C6, C7, C8, T1
C5, C6, C7

C5, C6, C7, C8, T1
C5, C6, C7, C8, T1

C6, C7, C8
C8, T1

L4, L5, S1, S2
L2, L3, L4

L1, L2
L5, S1, S2

L2, L3
L2, L3, L4

S1, S2, S3
S2, S3, S4

L4, L5, S1, S2, S3
L4, L5, S1

L4, L5, S1, S2, S3

L1
L1

Medial cord

*Musculocutaneous n.

*Axillary n.
*Median n.

*Ulnar n.
*Radial n.

*Iliohypogastric n.
*Ilioinguinal n.

*Genitofemoral n.

*Lateral femoral
cutaneous n.

*Femoral n.
*Obturator n.

*Superior gluteal n.

*Inferior gluteal n.

*Sciatic n.
*Pudendal n.

*Median n.
*Ulnar n.

*Median n.

*Ulnar n.

The Peripheral Nervous System
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45 

XI
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41
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KEY: CRANIAL NERVES

Upper Limb 
Axillary n. – 
Lateral cord – 
Long thoracic nerve – 
Medial cord –
Median n. – 
Musculocutaneous n. – 
Posterior cord – 
Radial n. – 
Superficial branch of radial n. – 
Ulnar n. – 
Lower Limb
Common fibular n. – 
Femoral n. – 
Genitofemoral n. – 
Inferior gluteal n. – 
Lateral femoral cutaneous n. – 
Obturator n. – 
Posterior femoral cutaneous n. – 
Pudendal n. –
Sciatic n. – 
Superior gluteal n. – 
Tibial n. – 
Trunk 
Iliohypogastric n. –
Ilioinguinal n. – 

KEY: SPINAL CORD SEGMENTS*

The Peripheral Nervous System
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Infraspinatus fascia
Deltoid m.
Teres mm.

Latissimus dorsi m.

Triceps brachii m.:
Lateral head

Long head
Medial head

Brachioradialis m.
Extensor carpi

radialis longus m.
Anconeus m.

Gluteus
minimus m.

Piriformis m.

Superior
gemellus m.

Obturator
internus m.

Inferior
gemellus m.

Quadratus femoris m.

Vastus lateralis m.

Iliotibial tract

Adductor magnus m.

Biceps femoris m.:
Short head
Long head (cut)

Semimembranosus m.

Plantaris m.
Soleus m.

Temporalis m.

Trapezius m.

Flexor digitorum longus m.
Calcaneal (Achilles) tendon

Plantar aponeurosis
Abductor digiti minimi m.

Flexor digitorum brevis m.
Abductor digiti minimi m.
Abductor hallucis m.

Dorsal
interosseous m.

External
abdominal
oblique m.

Tensor fasciae
latae m.

Gluteus medius m.
Gluteus maximus m.
Adductor magnus m.

Semitendinosus m.
Biceps femoris m.:

Long head
Short head

Semimembranosus m.
Gracilis m.

Plantaris m.
Gastrocnemius m.:

Medial head
Lateral head

Soleus m.

Flexor carpi
ulnaris m.

Extensor
digitorum m.

Extensor carpi
radialis brevis m.

Extensor carpi
ulnaris m.

Occipitalis m. 

Sternocleidomastoid m. 
Splenius m.
Levator scapulae m.
Supraspinatus m.

Rhomboideus minor m. 

Rhomboideus major m. 

Infraspinatus m.

Teres minor m.

Teres major m.

Erector spinae m.

Triceps brachii m.:
Lateral head 
Long head 
Serratus anterior m.
Serratus posterior inferior m.

Supinator m.
Anconeus m.

Abductor pollicis longus m.

Extensor pollicis longus m.

Extensor indicis m.

Extensor retinaculum

Temporalis m.

Sternocleido
-mastoid m.

Trapezius m.

Deltoid m.

Infraspinatus m. 

Teres minor
& major mm.

Triceps
brachii m.

Biceps
brachii m.

Brachialis m. 

Brachioradialis m.

Extensor carpi
radialis longus m.

Extensor carpi
radialis brevis m.

Extensor digitorum m.

Abductor pollicis
longus m.

Frontalis m.
Orbicularis oculi m.

Orbicularis oris m.
Mentalis m.

Depressor labii
inferioris m.

Depressor
anguli oris m.

Masseter m.

Pectoralis
major m.

Thoracolumbar fascia

The Muscular System—Posterior View
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Pectoralis major m.
Deltoid m.

Latissimus dorsi m.
Serratus anterior m.

Biceps brachii m.
Rectus sheath

Rectus abdominis m.
Brachialis m.

External abdominal
oblique m.

Palmaris longus m.
Flexor carpi ulnaris m.

Brachioradialis m.

Palmar
aponeurosis 

Sternocleidomastoid m.
Pectoralis minor m.
Coracobrachialis m.
Long and short head
of biceps brachii m.
Serratus anterior m.
Long and medial head
of triceps brachii m.
Brachialis m.

Obturator externus m.
Adductor brevis m. (cut)
Adductor longus m. (cut)
Adductor magnus m.
Vastus intermedius m.

Vastus lateralis m. (cut)

Rectus femoris m. (cut)
Vastus medialis m. (cut)

Fibularis longus m.

Extensor digitorum longus m.
Fibularis brevis m.
Tibia
Extensor hallucis longus m.

Extensor digitorum
brevis m.

Extensor hallucis
brevis m.

Fibularis longus m.
Tibialis anterior m.
Gastrocnemius m.

Soleus m.
Extensor digitorum longus m.

Fibularis brevis m.

Superior extensor retinaculum
Inferior extensor retinaculum
Extensor digitorum brevis m.

Quadratus
lumborum m.

Transversus
abdominis m. (cut)

Piriformis m.

Coccygeus m.

Iliacus m.

Psoas major m.

Iliopsoas m.

Biceps femoris m.

Vastus lateralis m.

Iliotibial tract

Tendon to
rectus femoris

Patella

Gastrocnemius
tendon
Tibialis anterior m.

Fibularis longus m.

Soleus m.

Frontalis m.
Temporalis m.
Orbicularis oris m.
Zygomatic mm.
Masseter m.
Mentalis m.
Omohyoid m.
Sternohyoid m.
Scalene m.
Trapezius m.

Orbicularis oculi

Levator labii superioris alaeque nasi m.
Levator labii superioris m.

Depressor anguli oris m.
Depressor labii inferioris m.

Platysma m.

Coracobrachialis m.

Teres minor m.

Teres major m.

Deltoid m. (cut)

Brachialis m.

Hypothenar mm.

Thenar mm.

Flexor digitorum
profundus m.

Flexor pollicis
longus m.

Pronator
quadratus m.

Flexor digitorum
superficialis m. (cut)

Supinator m.

Extensor carpi
radialis longus m.

Extensor carpi
radialis brevis m.
Flexor digitorum
superficialis m.

Abductor pollicis
longus m.

Abductor
pollicis

brevis m.

Flexor
pollicis

brevis m.

Tensor
fasciae

latae m.

Sartorius m.

Iliopsoas m.
Pectineus m.

Adductor brevis m.
Adductor longus m.

Gracilis m.
Vastus lateralis m.
Rectus femoris m.

Vastus medialis m.

Supinator m.
Flexor digitorum superficialis m.
Brachioradialis m.
Transversus abdominis m.
Internal abdominal oblique m. (cut)
External abdominal oblique m. (cut)
Flexor pollicis longus m.
Flexor retinaculum
Lumbrical mm.

The Muscular System—Anterior View
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Lesser tubercle
Subscapular

fossa
Lateral border

Humerus

Costal cartilages

Trochlea
Capitulum

Iliac crest
Iliac fossa

Anterior
superior

iliac spine

Styloid
process

of radius

Skull 

Cervical vertebrae

Manubrium
Clavicle 

Head of the humerus
Scapula 

Sternum
Xiphoid process
True ribs (1-7)

Humerus 
Medial epicondyle
Lateral epicondyle

Vertebral column
Intervertebral disc 

Os coxae
Sacrum 
Coccyx 

Greater trochanter
Head of femur

Lesser trochanter

Carpals 

Metacarpals

Phalanges 

Femur 

Patella 

Medial condyle of tibia

Tibia 
Fibula 

Tarsals 
Metatarsals 

Proximal, middle,
and distal phalanges

Medial malleolus
Lateral malleolus

Medial epicondyle

Lateral epicondyle
Lateral condyle

of tibia

Tibial tuberosity

Jugular notch

Frontal bone
Parietal bone
Zygomatic bone
Maxilla
Mandible

Parietal bone
Occipital bone

Mandible

C5
C6
C7

Atlas (C1)
Axis (C2)

C3
C4
C5
C6
C7

Coracoid process
of scapula

Acromion of scapula
Head of

humerus
Greater tubercle

Pubic
tubercle

Ischium

Ischial tuberosity
Obturator foramen
Pubic symphysis

Lateral condyle

Medial condyle

Radius
Ulna

Calcaneus 
Talus
Cuboid
Navicular
Lateral cuneiform
Intermediate 
cuneiform
Medial cuneiform

Scaphoid 
Trapezium
Trapezoid
Lunate
Pisiform
Triquetrum
Hamate
Capitate

Supraspinous fossa

Acromion of scapula

Spine of
the scapula

Infraspinous
fossa

Vertebral
border

Olecranon
fossa

Olecranon
of ulna

Head of
radius

Ischial 
spine

Posterior
iliac spines

False ribs (8-10)
Floating ribs (11&12)

Head of fibula

The Skeletal System
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The Integumentary System

Pore (opening of sweat gland)
Stratum corneum 
Stratum lucidum

Stratum granulosum
Stratum spinosum
Stratum basale

Melanocyte
Temperature receptor

Sebaceous (oil) gland

Touch receptor
(Ruffinian corpuscle)

Arrector pili muscle

Sudoriferous (sweat) gland
Hair follicle

Hair shaft

Muscle

Artery Vein

Pressure receptor
(Pacinian corpuscle) Autonomic nerve fiber

Epidermis

Epidermal ridge
Dermal papillae

Touch receptor
(Meissner corpuscle)

Dermis

Nail matrix

Nail plate Nail bed

Lunula 

Cuticle

Nail root

Subcutaneous
layer

(hypodermis)

Deep fascia 

Nerve endings
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The Integumentary System
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The Body as a Whole

I
U N I T 

CHAPTER 1	u	Organization of the Human Body

CHAPTER 2	u	Chemistry, Matter, and Life

CHAPTER 3	u	Cells and Their Functions

CHAPTER 4	u	Tissues, Glands, and Membranes

The chapters in this unit provide the foundation for further studies of the human body. The unit begins 
with a broad overview of concepts in human anatomy and physiology and then zooms in to discuss the 
smallest units of matter—atoms and molecules. We then widen our view to discuss the smallest units 
of life, called cells, and continue to enlarge our scope even further to discuss groupings of similar cells, 
known as tissues. These chapters will prepare you for the more detailed study of individual body systems 
in the units that follow.
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