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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 situations. All the
while you hope that you inspire in the students a love of the subject. That is why we decided to write this
book. We are fortunate to have collaborated with Pearson Education, a publisher that shares our goal: This
book is designed for one-semester or one-quarter introductory anatomy courses that serve students in
pre-nursing, pre-medical, pre-physical therapy, radiological technology, physician assistant training,
pre-dentistry, 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 distinguish Human
Anatomy from the many other anatomy books currently available. This book explains anatomy thoroughly,
and its discussions are not merely brief summaries of the art. We have striven to present the basic concepts of
anatomyâ€”gross, microscopic, developmental, and clinicalâ€”in a manner that is clearly written, effectively
organized, up to date, and well illustrated. We realize that learning anatomy involves assimilating gargantuan
amounts of material, and we have tried to make our presentation as logical and accessible as possible.
Although descriptive gross anatomy is a relatively static science, knowledge is growing quickly in the
subfields of functional anatomy, neuroanatomy, developmental anatomy, and the functional aspects of tissue
and cellular anatomy. This text strives to keep up with the knowledge explosion in these subfields and to
present anatomy in a way that allows modern biology students, whose training is becoming ever more
molecular and cellular, to anchor their biochemical and medical training in the physical context of the human
body. Functional Approach We strongly emphasize the functional anatomy theme, giving careful
consideration to the adaptive characteristics of the anatomical structures of the body. Wherever possible, we
explain how the shape and composition of the anatomical structures allow them to perform their functions.
Microscopic Anatomy We have worked to provide an especially effective treatment of microscopic anatomy.
Many undergraduate texts treat histology as a specialized and minor subfield that takes a back seat to gross
anatomy. This is unfortunate, because most physiological and disease processes take place at the cellular and
tissue level, and most allied-health students require a solid background in histology and subcellular structure
to prepare them for their physiology courses. Embryology Our text is designed to present embryology in the
most effective and logical way. We are convinced that the fundamentals should be presented early in the text,
before the more advanced discussions of the developing organ systems in the relevant chapters. Therefore, we
wrote Chapter 3 as a basic introduction to embryology. 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 students in the health-related curricula because many of their patients will be older adults. 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 have simple, logical derivations. Clinical terminology is also
presented in the Related Clinical Terms section found at the conclusion of most chapters. A helpful glossary,
pronunciation guide, and list of word roots and suffixes are located at the end of the text. Content 1 The
Human Body: An Orientation 37 2 Cells: The Axial Skeleton 8 Bones, Part 2:
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A located deep to the perichondrium divide and secrete new matrix on the internal portions of the cartilage B
within the cartilage divide and secrete new matrix C never lose their ability to divide D are mature cartilage
cells located in spaces called lacunae 2 Select the correct statement regarding tissue repair. A Granulation
tissue is another name for a blood clot. B The clot is formed from dried blood and transposed collagen fibers.
C Granulation tissue is highly susceptible to infection. D Inflammation causes capillaries to dilate and become
permeable. A is not an epithelial classification B possesses no goblet cells C lines the respiratory tract D aids
in digestion 4 Which of these is not considered connective tissue? A cartilage B muscle C blood D adipose 5
The first step in tissue repair involves. A inflammation B formation of scar tissue C replacement of destroyed
tissue by the same kind of cells D proliferation of fibrous connective tissue 6 Select the correct statement
regarding epithelia. A Pseudostratified epithelia consist of at least two layers of cells stacked on top of one
another. B Stratified epithelia are tall, narrow cells. C Simple epithelia form impermeable barriers. D Stratified
epithelia are present where protection from abrasion is important. A is usually acellular B has a basement
membrane C is highly vascularized D contains a number of neuron types 8 Which of the following is true
about the mode of secretion of exocrine glands? A Holocrine cells are slightly damaged by the secretory
process, but repair themselves. B Apocrine cells are destroyed, then replaced, after secretion. C These glands
are ductless. D Merocrine glands are not altered by the secretory process. A fibroblasts B dense microvilli C a
rich vascular supply D cilia 10 A multilayered epithelium with cuboidal basal cells and flat cells at its surface
would be classified as. A transitional B simple cuboidal C simple squamous D stratified squamous Chapter 5:
A Squamous cell carcinoma B Melanoma C Adenoma D Basal cell carcinoma 2 Keratinocytes are an
important epidermal cell because they A produce a fibrous protein that gives the skin much of its protective
properties B are able to reproduce sporadically as needed C are able to transform from living cells to plasma
membranes and still function D are a powerful defense against damaging UV rays 3 The dermis is a strong,
flexible connective tissue layer. Which of the following cell types are likely to be found in the dermis? A
osteoblasts, osteoclasts, and epithelial cells B fibroblasts, macrophages, and mast cells C goblet cells, parietal
cells, and Kupffer cells D monocytes, reticulocytes, and osteocytes 4 The dermis. A lacks sensory corpuscles
and glands B is an avascular connective tissue layer C is where melanocytes are found D has two layers 5
Which muscles attached to the hair follicles cause goose bumps? A arrector folliculi B levator folliculi C
arrector integument D arrector pili 6 Changes in the color of skin are often an indication of a homeostatic
imbalance. A The skin takes on a bronze or metallic appearance. C The skin appears to have an abnormal,
yellowish tint. D Black-and-blue marks become evident for no apparent cause. B The skin is protected by
increasing the number of epidermal dendritic cells, which help to activate the immune system. C Prolonged
exposure to the sun induces melanin dispersion, which in turn acts as a natural sunscreen. D Carotene, which
accumulates in the stratum corneum and hypodermal adipose tissue, is synthesized in large amounts in the
presence of sunlight. A the subcutaneous layer B the hypodermal layer C the papillary layer D the reticular
layer 10 Sudoriferous sweat glands are categorized as two distinct types. Which of the following are the two
types of sweat glands? A mammary and ceruminous B holocrine and mammary C eccrine and apocrine D
sebaceous and merocrine Chapter 6: A cartilage and compact bone B chondrocytes and osteocytes C
osteoblasts and osteoclasts D marrow and osteons 2 Normal bone formation and growth are dependent on the
adequate intake of A potassium, phosphate, and vitamin D B vitamin D, phosphate, and chloride C calcium,
phosphate, and vitamin D D sodium, calcium, and vitamin E 3 What kind of tissue is the forerunner of long
bones in the embryo? A hyaline cartilage B fibrocartilage C dense fibrous connective tissue D elastic
connective tissue 4 Cranial bones develop. A within osseous membranes B within fibrous membranes C from
cartilage models D from a tendon 5 Which of the following statements best describes interstitial growth? A
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Unspecialized cells from mesenchyme develop into chondrocytes, which divide and form cartilage. B
Chondrocytes in the lacunae divide and secrete matrix, allowing the cartilage to grow from within. C
Fibroblasts give rise to chondrocytes that differentiate and form cartilage. D Growth occurs in the lining of the
long bones. A decreasing weight-bearing exercise B decreasing exposure to the sun C increasing dietary
vitamin C D drinking fluoridated water 7 What can a deficiency of growth hormone during bone formation
cause? A inadequate calcification of bone B decreased osteoclast activity C increased osteoclast activity D
decreased proliferation of the epiphyseal plate cartilage 8 Which structure allows the diaphysis of the bone to
increase in length until early childhood, as well as shaping the articular surfaces? A Haversian system B
lacunae C epiphyseal line D epiphyseal plate 9 The structure of bone tissue suits the function. Which of the
following bone tissues is adapted to support weight and withstand tension stress? A spongy bone B trabecular
bone C irregular bone D compact bone 10 For intramembranous ossification to take place, which of the
following is necessary? A The cartilage matrix begins to deteriorate. B An ossification center forms in the
fibrous connective tissue. C A bone collar forms around the cartilage model. D A medullary cavity forms. A
foramina B sutures C areolas D fontanelles 2 The ethmoid bone is composed of all of the following except the.
A superior nasal concha B cribriform plate C inferior nasal concha D crista galli 3 Which bone is in direct
contact with the first metatarsal? A calcaneus B medial cuneiform C lateral cuneiform D cuboid 4 Which of
the following is true about paranasal sinuses? A Paranasal sinuses open into the oral cavity. B Paranasal
sinuses contain passages acting as one-way valves. C Paranasal sinuses enhance the resonance of the voice and
lighten the skull. D Paranasal sinuses are found in maxillary, ethmoid, and lacrimal bones. A kyphosis B
lordosis C scoliosis D hunchback 6 Which vertebra does not have a body? A axis B last cervical C atlas D last
lumbar 7 Which of the following statements is true regarding the location of the center of gravity of the body?
A It is 2 cm anterior to the sacral foramina. B It is 1 cm superior to the median sacral crest. C It is 1 cm lateral
to the sacroiliac joints of the pelvis. D It is 1 cm posterior to the sacral promontory. A provide an attachment
point for muscles that allow movement B give the body resilience C provide central support for the body and
protect internal organs D provide a space for the major digestive organs 10 Which of the following is an
abnormal lateral curvature of the vertebral column often seen in the thoracic region? A kyphosis B swayback
C lordosis D scoliosis Chapter 8: A Synarthrotic joints are slightly movable. B All synovial joints are freely
movable. C In cartilaginous joints, a joint cavity is present. D Immovable joints are called amphiarthroses. A
synchondrosis B suture C symphysis D hinge joint 3 Which of the following statements best describes angular
movements? A They allow movement in several planes. B They change increase or decrease the angle
between two bones. C They allow movement only in one plane. D They occur only between bones with flat
articular processes. A rheumatoid arthritis B tendonitis C osteoarthritis D bursitis A tendon sheaths B small
sacs containing synovial fluid C semilunar cartilage pads D cavities lined with cartilage 6 What is moving a
limb away from the median plane of the body along the frontal plane called? A abduction B inversion C
adduction D dorsiflexion 7 On the basis of structural classification, which joint is fibrous connective tissue? A
pivot B synchondrosis C syndesmosis D symphysis 8 Fibrous joints are classified as. A sutures, syndesmoses,
and gomphoses B symphysis, sacroiliac, and articular C pivot, hinge, and ball and socket D hinge, saddle, and
ellipsoidal 9 Which of the following statements defines synchondroses? A amphiarthrotic joints designed for
strength and flexibility B joints that permit angular movements C interphalangeal joints D cartilaginous joints
where hyaline cartilage unites the ends of bones 10 Which of the following is a true statement regarding
gliding movements? B Gliding movements occur at the intercarpal and intertarsal joints. C Gliding
movements allow flexibility of the upper limbs. D Gliding movements are multiaxial. A endomysium B
perimysium C sarcolemma D epimysium 2 After nervous stimulation stops, what prevents ACh in the synaptic
cleft from continuing to stimulate contraction? A a state of sustained partial contraction B the condition of
athletes after intensive training C the feeling of well-being following exercise D the ability of a muscle to
efficiently cause skeletal movements 4 Which muscle cells have the greatest ability to regenerate? A skeletal
B no muscle can regenerate C cardiac D smooth 5 What part of the sarcolemma contains acetylcholine
receptors? A any part of the sarcolemma B end of the muscle fiber C part adjacent to another muscle cell D
motor end plate 6 Which of the following is the correct sequence of events for muscle contractions? A motor
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neuron action potential, neurotransmitter release, muscle cell action potential, release of calcium ions from
SR, ATP-driven power stroke, sliding of myofilaments B muscle cell action potential, neurotransmitter
release, ATP-driven power stroke, calcium ion release from SR, sliding of myofilaments C neurotransmitter
release, motor neuron action potential, muscle cell action potential, release of calcium ions from SR,
ATP-driven power stroke D neurotransmitter release, muscle cell action potential, motor neuron action
potential, release of calcium ions from SR, sliding of myofilaments, ATP-driven power stroke 7 When a
muscle is unable to respond to stimuli temporarily, it is in which of the following periods? A the site of
calcium regulation differs B ATP energizes the sliding process C actin and myosin interact by the sliding
filament mechanism D the trigger for contraction is a rise in intracellular calcium 9 Which of the following
statements is true? A Striated muscle cells are long and cylindrical with many nuclei. B Cardiac muscle cells
have many nuclei. C Smooth muscle cells have T tubules. D Cardiac muscle cells are found in the heart and
large blood vessels. A synthesize ATP to provide energy for muscle contraction B stabilize the G and F actin
C enhance cellular communication during muscle contraction D hold cross bridges in place in a resting muscle
Chapter A there is a broad origin and fascicles converge toward a single tendon B muscles look like a feather
C there is a narrow origin diverging to a broad insertion D muscles appear to be straplike 2 Which muscles is
are contracted to exhale forcibly? A external intercostals and diaphragm B rectus abdominis and diaphragm C
diaphragm alone D internal intercostals and rectus abdominus 3 Which of these is not a way of classifying
muscles? A muscle location B the type of action they cause C muscle shape D the type of muscle fibers 4 The
names of muscles often indicate the action of the muscle. What does the term levator mean? A The muscle
functions as a synergist. C The muscle is a fixator and stabilizes a bone or joint. D The muscle flexes and
rotates a region.
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Ads Book Preface As educators, clinically trained individuals, and perennial students, we are continually
challenged by the learning mind. What works best to get students over conceptual hurdles and to help them
apply new information to the world they personally understand? Our clinical backgrounds have served our
teaching and writing purposes well. Perhaps even more important, our clinical experience has allowed us to
view our presentations through our students eyes and from the vantage points of their career interests. For this
edition, as for those preceding it, feedback from both student and instructor reviews indicated areas of the text
that needed to be revised for clarity, timeliness, and just plain reduction of verbal meatiness. Overall, feedback
was positive, verifying that the approach of explaining fundamental principles and unifying themes first as a
strong base for all that comes later is still viable. Furthermore, it is clear that backing up these explanations
with comfortable analogies and familiar examples enhances the students understanding of the workings of the
human body. With every edition, our goal is powerful but simple to make anatomy and physiology as
engaging, accurate, and relevant as possible for both you and your students. Key concepts are important
because of the overwhelming amount of material in this course. Mastering this material gives students an
anchor and structure for managing this wealth of information. Below are the ways in which we ve revised the
Eighth Edition to make this book the one where learning happens most effectively, followed by a detailed list
of specific chapter-by-chapter content changes. A whole new art program. The drive for this revision began as
a simple list. This list became the basis for our art revision plans. We first boiled it down to some of the
toughest topics to get our list of Focus figures. In each case, we scrutinized the process and worked through
countless revisions to break it down in the most logical and easy-to-follow way possible for students. We hope
you ll be as pleased with the results as we are. We also revised and reconceptualized many of the process
figures in the book to make them easier to follow and to learn from. Where appropriate we have added blue
step text that serves as our author voice guiding students step-bystep through complex processes. The blue text
clearly separates the process steps from the labels, making the figures easy to navigate. Flipping through the
Eighth Edition, you can see that our new art is dynamic, three-dimensional, and realistic, with dramatic views
and perspectives that use vibrant, saturated colors. Using our list of key concepts, we targeted critical figures
in anatomy and worked closely with the artistic team on making these figures superior in rendering and in
conveying the key pedagogical information and structures that students need to learn from the figure, striking
a perfect balance between realism and teaching effectiveness.
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