KINESIOLOGY

The Skeletal System and Muscle Funct!@

Forewords by
WHITNEY LOWE
RICK C. MERRIAM

(evalve)

http://evolve.elsevier.com




PART | FUNDAMENTALS OF STRUCTURE AND
MOTION OF THE HUMAN BODY

CHAPTER 1 Parts of the Human Body

1.1 Major Divisions of the Human Body 3

1.2 Major Body Parts 4

1.3 Joints Between Body Parts 6

1.4 Movement of a Body Part Relative to an
Adjacent Body Part 8

1.5 Movement within a Body Part 9

1.6 True Movement of a Body Part versus
“Going Along for the Ride” 11

1.7 Regions of the Body 12

CHAPTER 2 Mapping the Human Body
2.1 Anatomic Position 17
2.2  Location Terminology 18
2.3 Anterior/Posterior 19
24 Medial/Lateral 20
2.5  Superior/inferior and Proximal/Distal 21
2.6 Superficial/Deep 22
2.7 Location Terminology lllustration 23
2.8 Planes 24
2.9 Motion of the Human Body within Planes 26
210 Axes 28
2.11 Planes and Their Corresponding Axes 29
2.12 Visualizing the Axes: Door Hinge Pin
Analogy 31
2.13 Visualizing the Axes: Pinwheel Analogy 34

PART Il SKELETAL OSTEOLOGY

. (STUDY.OF THE BONES) .~ . =

CHAPTER 3 Skeletal Tissues
3.1 Classification of Bones by Shape 42
3.2 Parts of a Long Bone 44
3.3 Functions of Bones 46
3.4 Bone as a Connective Tissue 49
3.5 Compact and Spongy Bone 50
3.6 Bone Development and Growth 53
3.7 Fontanels 55
3.8 Fracture Healing 56
3.9 Effects of Physical Stress on Bone 57
3.10 Cartilage Tissue 59
3.11 Tendons and Ligaments 61
3.12 Bursae and Tendon Sheaths 62
3.13 Properties of Skeletal Tissues 64

ontents

CHAPYTER 4 Bones of the Skeleton

Axial Skeleton
4.1 Bones of the Head 80
4.2 Bones of the Spine (and Hyoid) 94
4.3 Bones of the Ribcage and Sternum 112

Appendicular Skeleton, Lower Extremity
4.4 Entire Lower Extremity 116
4.5 Bones of the Pelvis and Hip Joint 117
4.6 Bones of the Thigh and Knee Joint 122
4.7 Bones of the Leg and Ankle Joint 126
4.8 Bones of the Foot 131

Appendicular Skeleton, Upper Extremity
4.9 Entire Upper Extremity 136
4.1‘0 Bones of the Shoulder Girdle and
. Joint 137
4.11 Bones of the Arm and Elbow Joint 142
4.12 Bones of the Forearm, Wrist Joint, and
Hand 146

PART IHl SKELETAL ARTHROLOGY
(STUDY OF THE JOINTS)

CHAPTER 5 Joint Action Terminology
5.1  Overview of Joint Function 161
5.2 Axial and Nonaxial Motion 162
5.3 Nonaxial/Gliding Motion 163
5.4  Rectilinear and Curvilinear Nonaxial
Motion 164
5.5 Axial/Circular Motion 165
5.6 Axial Motion and the Axis of Movement 166
5.7 Roll and Spin Axial Movements 167
5.8 Roll, Spin, and Glide Movements
Compared 168
5.9 Naming Joint Actions Completely 169
5.10 Joint Action Terminology Pairs 170
511 Flexion/Extension 171
5.12 Abduction/Adduction 172
5.13 Right Lateral Flexion/Left Lateral Flexion 174
5.14 Lateral Rotation/Medial Rotation 175
5.15 Right Rotation/Left Rotation 176
5.16 Plantarflexion/Dorsiflexion 177
5.17 Eversion/Inversion 178
5.18 Pronation/Supination 179
5.19 Protraction/Retraction 180
5.20 Elevation/Depression 181

XV



Xvi

5.21
5.22
5.23
5.24

5.25
5.26
5.27
5.28
5.29
5.30

Contents

Upward Rotation/Downward Rotation
Anterior Tilt/Posterior Tilt 184
Opposition/Reposition 185

Right Lateral Deviation/Left Lateral
Deviation 186

Horizontal Flexion/Horizontal Extension
Hyperextension 188
Circumduction 189

Naming Oblique Plane Movements
Reverse Actions 192

Vectors 194

182

187

190

CHAPTER 6 Classification of Joints

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14

Anatomy of a Joint 201

Physiology of a Joint 202

Joint Mobility Versus Joint Stability 203
Joints and Shock Absorption 204

Weight-Bearing Joints 205
Joint Classification 206
Fibrous Joints 208
Cartilaginous Joints 210
Synovial Joints 212
Uniaxial Synovial Joints 215
Biaxial Synovial Joints 217
Triaxial Synovial Joints 219

Nonaxial Synovial Joints 221
Menisci and Articular Discs 222

CHAPTER 7 Joints of the Axial Body

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

7.9
710
7.1

Suture joints of the Skull 230
Temporomandibufar Joint (TM]} 231
Spine 237

Spinal Joints 241

Atlanto-Occipital and Atlantoaxial Joints
Cervical Spine (The Neck) 256
Thoracic Spine (The Thorax) 261

Rib Joints of the Thoracic Spine

(More Detail) 263

Lumbar Spine (The Abdomen) 267
Thoracolumbar Spine (The Trunk) 270
Thoracolumbar Fascia and Abdominal
Aponeurosis 274

249

CHAPTER 8 Joints of the Lower Extremity

8.1

8.2

8.3

8.4
8.5

8.6

8.7

8.8

Intreduction to the Pelvis and Pelvic
Movement 283

lIntrapelvic Motion (Symphysis Pubis and
Sacroiliac Joints) 285

Movement of the Pelvis at the Lumbosacral
Joint 289

Movement of the Pelvis at the Hip Joints 293
Movement of the Pelvis at the Lumbosacral and
Hip Joints 297

Relationship of Pelvic/Spinal Movements at the
Lumbosacral joint 299

Relationship of Pelvic/Thigh Movements at the
Hip Joint 302

Effect of Pelvic Posture on Spinal Posture 306

8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22
8.23
. 8.24

Hip Joint 308

Angulations of the Femur
Femoropelvic Rhythm 315
Overview of the Knee Joint Complex
Tibiofemoral (Knee) Joint 317
Patellofemoral Joint 324
Angulations of the Knee Joint
Tibiofibular Joints 329
Overview of the Ankle/Foot Region
Talocrural (Ankle) joint 334
Subtalar Tarsal Joint 340
Transverse Tarsal Joint 346
Tarsometatarsal Joints 348
Intermetatarsal Joints 349
Metatarsophalangeal Joints 351
Interphalangeal Joints of the Foot

313

316

326

330

355

CHAPTER 9 Joints of the Upper Extremity

9.1
9.2
2.3
9.4
9.5
2.6
9.7
9.8
9.9
9.10
9.1
9.12
9.13

9.14
9.15
2.16

Shoulder Joint Complex 364
Glenohumeral Joint 365
Scapulocostal Joint 370
Sternociavicular Joint 374
Acromioclavicular Joint 377
Scapulohumeral Rhythm 379
Elbow Joint Complex 382

Elbow Joint 383

Radioulnar Joints 386

Overview of the Wrist/Hand Region
Wrist Joint Complex 393
Carpometacarpal [oints 398
Saddle (Carpometacarpal) Joint of the
Thumb 401

Intermetacarpal Joints 405
Metacarpophalangeal Joints 407
Interphalangeal joints of the Hand 413

389

PART IV MYOLOGY (STUDY OF THE

MUSCULAR SYSTEM)

CHAPTER 10 Anatomy and Physiology of

10.1
10.2
10.3
10.4
10.5

10.6
10.7

10.8

10.9

10.10
10.11
10.12

Muscle Tissue
Skeletal Muscle 423
Tissue Components of a Skeletal Muscle
Skeletal Muscle Cells 425
Muscular Fascia 426
Microanatomy of a Muscle Fiber/Sarcomere
Structure 428
Slding Filament Mechanism 429
Energy Source for the Sliding Filament
Mechanism 431 :
Nervous System Control of Muscle
Contraction 432
Motor Unit 435
All-or-None Response Law 436
Sarcomere Structure in More Detail
Sliding Filament Mechanism in
More Detail 440

424

437



Content; xvii

10.13 Red and White Muscle Fibers 442 14.4 Muscle Palpation 537
10.14 Myocfascial Meridians and Tensegrity = 443 14.5 Do We Treat Movers or Antagonists? 539

14.6 Do We Treat Signs or Symptoms? 539
CHAPTER 11 How Muscles Function—

The Blg Picture CHAPTER 15 Determining the Force of
11.1  “Big Picture” of Muscle Structure and a Muscle Contraction
Function 453 15.1 Partial Contraction of a Muscle 547
11.2  What Happens When a Muscle Contracts 15.2 Muscle Fiber Architecture 548
and Shortens? 454 15.3 Active Tension versus Passive Tension 552
11.3  Five-Step Approach to Learning Muscles 456 15.4  Active Insufficiency 553
11.4 Rubber Band Exercise 458 15.5 Length-Tension Relationship Curve 555
11.5 Lines of Puli of a Muscle 459 15.6 Leverage of a Muscle 556
11.6 Functional Group Approach to Learning Muscle 15.7 Leverage of a Muscle-More Detail 558
Actions 462 15,8 Classes of Levers 559
11.7 Determining Functional Groups 464 159 Leverage of Resistance Forces 562
11.8 Off-Axis Attachment Method for Determining
Rotation Actions 466 CHAPTER 16 The Neuromuscuiar System
11.9 Transferring the Force of a Muscle’s Contraction 16.1 Overview of the Nervous System 570
to Another Joint 468 16.2 Voluntary Movement Versus Reflex
11.10 Muscle Actions that Change 470 Movement 572
16.3 Reciprocal Inhibition 574
CHAPTER 12 Types of Muscie Contractions 16.4 Overview of Proprioception 576
12,1 Overview of the Types of Muscle 16.5 Fascial/Joint Proprioceptors 577
Contractions 477 16.6 Muscle Spindles 579
12.2  Concentric, Eccentric, and Isometric 16.7 Golgi Tendon Organs 582
Contraction Examples 479 16.28 Inner Ear Proprioceptors 584
12.3  Relating Muscle Contraction and the Sliding 16.9 Other Musculoskeletal Reflexes 587
Filament Mechanism 480 16.10 Pain-Spasm-Pain Cycle 590
12.4 Concentric Contractions—More Detail 482 16.11 Gate Theory 591
12.5 Eccentric Contractions—More Detail 485
12.6 lsometric Contractions—More Detail 488 CHAPTER 17 Posture, Exercise, and the
12.7 Movement versus Stabilization 490 Gait Cycle
17.1  Importance of Good Posture 600
CHAPTER 13 Roles of Muscles 17.2 Ideal Standing Plumb Line Posture 601
13.1 Mover Muscles 497 17.3 Analyzing Plumb Line Postural
13.2  Antagonist Muscles 499 Distortions 602
13.3 Determining the “Muscle that is _ 17.4 Secondary Postural Distortions and Postural
Working” 502 Distortion Patterns 605
13.4 Stopping Unwanted Actions of the “Muscle 17.5 General Principles of Compensation within the
that is Working” 504 Body 607
13.5 Fixator Muscles 505 17.6 Common Postural Distortion Patterns of the
13.6 Concept of Fixation and Core Human Body 608
Stabilization 509 17.7 Limitations of Standing Ideal Plumb Line
13.7 Neutralizer Muscles 511 Posture 612 :
13.8 Step-by-Step Method for Determining Fixators 17.8 Exercise (Overview) 613
and Neutralizers 514 17.9 Strengthening Exercises 613
13,9 Support Muscles 516 17.10 Stretching Exercises 617
13.10 Synergists 518 17.11 Stages of an Exercise Routine 619
13.11 Coordinating Muscle Roles 519 17.12 Gait Cycle 620
13.12 Coupled Actions 523 17.13 Muscular Activity during the Gait Cycle 623

CHAPTER 14 Types of Joint Motion and
Musculoskeletal Assessment
14.1  Active Versus Passive Range of Motion 531 .
14.2 Resisted Motion 533 Attachments and Actions of Muscles
14.3  Musculoskeletal Assessment: Muscle or
joint? 534




