
fl"wolters Kluwer



Preface / vii

Arknowledgments / xi

List ofClinical Blue Boxes / xix

Ust of Tables / :o<v

Figur.e Credits / xxix

OVERVIEW AND BASIC
CONCEPTS 1

Approaches to Stu dYing AnatomY / 2
Regional Anatomy r' 2

Systemic AnatomY / 3
Clinical Anatomy,/ 4

Anatomicomedical Terminolog;l / 4
Anatomical Position ,/ 5

Anatomical Planes / 5

Terms of Relationship and Comparison / 6

Terms of Laterality / 8
Terms of Movement / 8

Anatomical Variations / 11

Integumentary System I 12

Fascias, Fascial ComPartments' Bursae, and Potential Spaces / 16

Skeletal System / 18

Canilage and Bones,/ l9
Classification of Bones / 20

Bone Markings and Formations / 20

Bone DeveloPment 7 21

Vasculature and Innervation of Bones I 22

)otnts I 24

Muscle Tissue and Muscular System / 28

Types of Muscle (MuscleTissue) / 28

Skeletal Muscles,/ 30

Cardiac Striated Muscle / 36

Smooth Muscle / 36

Cardiovascular SYsEem / 37

Vascular Circuits / 37

Blood Vessels / 38

Lpnphoid System / 42

Nervous System / 45

Central Nervous System I 46

Peripheral Nervous SYstem / 46

Somatic Nervous SYStem ,/ 57

Autonomic Nervous S1lstem / 57

Medical lmaging Techniques / 65

Conventional Ra diograPhY / 66

Computed Tomo graphy I 67

Ultrasonography / 68

Magnetic Resonance lmaging / 68

N uclear Medicine lmaging,/ 70

O to"* 71

Overview of Back and Vertebral Column / 72

Yertebrae / 72
Structure and Function ofvertebrae i 72

Regional Characteristics ofVertebrae / 75

Ossification ofVenebrae / 85

Variations in Vertebrae ,/ 87

Vertebral Column / 95

Joints ofVerrebral Column / 95

Movements of Vertebral Column ,/ 101

Curvaturcs ofVertebral Column / 102

Vasculature oFVertebral Column / 104

Nerves ofVertebral Column / 105

Muscles of Back / 1 16

Extrinsic Back Muscles / 116

lntrinsic Back Muscles / 117

Surface Anatomy of Back Muscles 1 1 24

Suboccipital and Deep Neck Muscles,/ 124

Contents of Vertebral Canal / 128
Spinal Cord I 128

Spinal Nerves and Nerve Roots,/ 128

Spinal Mcninges and Cerebrospinal Fluid (CSF) i 130

Vasculature ofspinal Cord and Spinal Nerve

Roots ,/ 13.5

Overview of U PP er Lrmb / 1 41

Comparison of Upper and lower Limbs / 142

Bones of Upper Limb / 143

Clavicle / 143

Scapu la / 143

H u merus / 146

Bones ofForearm,r 147

Bones of Hand ,/ 148

Surface Anatomy ofUpper Limb Bones / 151



xvl Contents

Fascia, Efferent Vessels, Cutaneous Innervation, and Myotomes
of Upper Limb / 158

Fascia of Upper Limb / 158
Venous Drainage ofUpper Limb / 160
Lymphatic Drainage ofUpper Limb / 162
Cutaneous Innervation ofUpper Limb / 163
Motor Innervation (Myotomes) of Upper Limb / 163

Pectoral and Scapular Regions / t6Z
Anterior Axio-Appendicular Muscles / 167
Posterior Axio-Appendicular and Scapulohumeral
Muscles / 170
Surface Anatomy of Pectoral, Scapular, and Deltoid
Kegrons / t/b

Axilla / 183
Axillary Artery / 185
Axillary Vein / 188
Axillary Lymph Nodes / 188
Brachial Plexus / 189

AJm/ 2O1

Muscles of Arm / 201
Brachial Artery / 206
Veins ofArm / 206
Nerves ofArm / 207
Cubiral Fossa / 209
Surface Anatomy ofArm and Cubital Fossa / 209

Forearm / 215
Compartments of Forearm I 21 S

Muscles of Forearm / 215
Arteries of Forearm / 228
Veins ofForearm / 230
Nerves ofForearm / 231

SurFace Anatomy ofForearm / 234

Hand / 241
Fascia and Compartmenrs of Palm / 241
Muscles of Hand / 243
Long Ffexor Tendons and Tendon Sh earhs in Hand / Z4g
Aneries of Hand / 249
Veins of Hand / 252
Nerves of Hand / 252
Surface Anatomy of Hand / 256

Joints of Upper Limb / 263
Sternoclavicu larJoint / 264
Acromioclavicu lar Joint / 266
Clenohumeral Joinr / 266
El6ow )oint / 271
Proximal Radio-Ulnar loint / 274
Distal Radio-Ulnar )oint / 276
Wrist Joint / 278
lntercarpal )oims / 278
Carpometacarpal and Intermetacarpal Joints / 281
Metacarpophalangeal and Interphalangeal joints / 282

l0 tr,-,*-,r 
".ru

Overview ofThorax / 291

Thoracic Wall / 291
Skeleron of Thora cic Wall / 293
Thoracic Apertures / 297

Joints of Thoracic Wall / 298
Movements oFThoracic Wall / 300
Muscles ofThoracic Wall / 305
Fascia ofThoracic Wall / 307
Nerves of Thoracic Wall / 31 0
Vasculature of Thoracic Wall / 313
Breasts / 315
Surface Anatomy ofThoracic Wall / 318

Viscera of Thoracic Cavity / 326
Pfeurae, Lungs, and Tracheobron chial'free / 327
Overview of Mediasrinum / 348
Pericardium / 348
tJ,eart / 356
Superior Mediastinum and Creat Vessels / 382
Posterior Mediastinum / 387
Anterior Mediastinum I 393
Surface Anatomy ofHeart and Mediastinal
Viscera / 393
Ausculratory Areas ,/ 394

. il',1 !;
"r'rlt!

Overview: Walls, Cavities, Regions, and planes / 406
Anterofaeral Abdominal Wall / 4OB

Fascia ofAnterolateral Abdominal Wall / 40g
Muscles of Anterolateral Abdominal Wall / 409
Neu rovascu latu re ofAnterolateral Abdominal Wall / 415
f nternal Surface of Anterolateral Abdominal Wall / 423
Inguinal Region / 424
Spermatic Cord, Scrotum, and Testes / 428
Surface Anatomy of Anrerolateral Abdominal Wall / 432

Peritoneum and Peritoneal Cavity / 439
Embryofogr of Pe ritoneal Cavity / 44O
Peritoneal Formacions / 441
Subdivisions ofPeritoneal Cavi6/ / 443

Abdominal Mscera / 448
Overview of Abdominal Viscera and Disestive
Trac,. / 448
Esophagus / 451
Stomach / 452
Small Intestine / 461
Large Inrestine / 468
Soleen / 487
Pancreas / 488
Lwer / 491
Biliary Ducts and Gallbladder / 501
Kidneys, Ureters, and Suprarenal Clands / 51S
Summary of lnnervarion of Abdominal Viscera / 527

Diaphragm / 533
Vessels and Nerves ofDiaphragm / 534
Diaphragmatic Apeftures / 535
Actions ofDiaphragm / 536

Posterior Abdominal Wall / 537
Fascia of Posterior Abdominal Wall / 532
Muscles of Posterior Abdominal Wall / 539
Nerves of Posterior Abdom inal Wall / 540
Vessels of Posterior Abdominal Wall / 541

Sectionaf Medicaf lmaging of Abdomen | 549



PELVIS AND PERINHUM 55$

to Pelvis and Perineum / 554

Girdle / 554
and Features of Pelvic Cirdle / 554

ion of Pelvic Girdle / 558

Pclvic Girdle Sexual Differences / 558

and Ligaments of Pelvic Cirdle / 558

Cavitf / 555

Walls and Floor of Pelvic Cavity / 565

Peritoneum and Peritoneal Cavity of Pelvis / 570

Fr*ia / 572

Smrctures of Pelvis / 576

PeMc Aneries / 576

PeMc Veins / 582

Lymph Nodes of Pelvis / 582

PeMc Nerves / 583

Mscera / 589

Urinary Organs / 589

Rectum / 595

Male Internal Cenital Organs / 603

Female Intemal Cenital Organs / 609

Lymphatic Drainage of Pelvic Yiscera I 627

/ 630
' Fasciae and Pouches of Urogenital Triangle / 633

Features ofAnal Triangle / 637

Male Urogenital Triangle / 646
Female Urogenital Triangle / 656

Scctional lmaging of Pelvis and Perineum / 661

Magnetic Resonance lmaging / 551

LOWER LIMB 666

Ovewieur of Lower l,tmb I 667

Dcuelopment of Lower Limb / 568

Bires of l-ower Limb / 668
Arrangement of Lower Limb Bones / 570

Hip Bone I 671

llium / 572
Femur / 674
Patella / 678
Tibia and Fibula / 678
Bones of Foot / 681

Surface Anatomy of Bones ofFoot / 683

Fascia, Veins, Lymphatics, Efferent Vessels, and Cutaneous

Nerves of Lower Limb / 691

Subcutaneous Tissue and Fascia / 691

Venous Drainage of Lower Limb / 691

Lymphatic Drainage of Lower Limb / 694

Cutaneous Innervation ofLower Limb / 695

Motor Innervation ofLower Limb I 697

Posture and Cait / 701

Standing at Ease / 701
Walking: The Cait Cycle I 701

Anterior and Medial Regions of Thigh / 703

Organization of Proximal Lower Limb / 703

Contents xvtl

Anterior Thigh Muscles / 704

Medial Thigh Muscles I 707

Neurovascular Structures and Relationships in Anteromedial

Thigh I 710
Surface Anatomy ofAnterior and Medial Regions ofThigh /
/ tJ

Gfuteaf and Posterior Thigh Regions / 721

Cluteal Region: Bunocks and Hip Region / 721

Muscles of Cluteal Region I 722

Posterior Thigh Region / 728

Neurovascular Structures of Gluteal and PosteriorThigh

Regions / 73'1

Surface Anatomy of Cluteal and PosteriorThigh Regions / 736

Popfiteaf Fossa and lq / 742
Popfiteal Region / 742
Anterior Comparrment of Leg / 746
Lateral Compartment of Leg I 751

Posterior Compartment of Leg / 755

Surface Anatomy of teg / 762

F@t | 768
Skin and Fascia ofFoot / 769
Muscles of Foot / 769
Neurovascular Structures and Relationships in Foot / 773

Surface Anatomy ofAnkle and Foot Regions / 781

Joints of Lower Li mb / 7aS
HipJoint / 785
Knee )oint I 793
Tibiofi bularJoinrs / 802

AnkleJoint / 806
FootJoints / 808
Surface Anatomy ofJoins ofKnee, Ankle, and Foot / 816

@ "too 
Bzs

Overview of Head / 830

Cranium / 830
Facial Aspect ofCranium / 835

Lateraf Aspect of Cranium / 837

Occipital Aspect ofCranium / 837

Superior Aspect of Cranium / 838

External Surface ofCranial Base / 838

Internaf Surface ofCranial Base / 841

Walf s of Cranial Caviw / 844
Regions of Head / 845

Face and Scalp / 851
Face / 851

Scalp / 851

Muscles ofFace and ScalP / 852

Nerves ofFace and Scalp / 857

Superficial Vasculature ofFace and Scalp / 863

Surface Anatomv of Face / 866

Cranial Meninges / 873
Dura Mater / 873
Arachnoid Mater and Pia Mater / 880

Meningeal Spaces / 880

Erain / 886
Parts of Brain / 886
Ventricular Svstem of Brain / 886



xv||l Contencs

Arteriaf Blood Supply ro Brain / 890
Venous Drainage of Brain / 891

Eye, Oftig Orbital Region, and Eyeball I a97
Orbits / 897
Eyelids and Lacrimal Apparatus / 899
Eyeball / 902
Extn-Ocular Muscles of Orbit / 906
Nerves of Orbit / 91 1

Vasculature of Orbit / 913
Surface Anatomy of Eye and tacrimal Apparatus / 91 5

Parotid and Temporal Regions, Infratemporal Fossa, and
Temporomandibular )oint / 922

Parotid Region / 922
Temporal Region / 924
fnfratemporal Fossa / 924

Oral Region / 936
Oral Cavity / 936
Lips, Cheeks, and Cingivae / 936
Teeth / 938
Palate / 942
Tongue / 946
Salivary Clands / 95'l

Pterygopalatine Fossa / 959
Pterygopalatine Part of Maxillary Artery / 959
Maxillary Nerve / 959

Nose / 963
Extemal Nose / 963
Nasal Cavities / 964
Vasculature and Innervation ofNose / 967
Paranasal Sinuses / 968

Ear / 974
External Ear / 974
Middle Ear / 975
Internal Ear / 981

'p n*,'it ;''1-){i

Overvrew / 991

Bones of Neck / 991
Cervical Vertebrae / 991
Hyoid Bone / 993

Fascia of Neck / 994
Cervical Subcutaneous Tissue and platysma I 994
Deep Cervical Fascia / 996

Superficial Structures of Neck: Cervical Regions / 99g
Stemocleidomastoid Region / 998
Posterior Cervical Region / 1001
Lateral Cervical Region / 1001

Anterior Cervical Region / 1008
Surface Anatomy ofCervical Regions and Triangles ofNeck /
1014

Deep Structures of Neck / 1 021
Prevertebral Muscles / 1021
Root ofNeck / 1021

Mscera of Neck / 1 027
Endocrine Layer ofCervical Viscera / -1027

Respirarory Layer ofCervical Viscera / 1 030
Alimentary Layer of Cervical Viscera / 1041
Surface Anatomy of Endocrine and Respiratory Layers oF
Cervical Viscera / 1048

Lymphatics of Neck / 1O49

SUMMARY OF CRANIAL
NERVES 1061

Qverview / 1O62

Oltuctory Nerve (CN t) / 1069

Optic Nerve (CN ll) / 1070

Ocufomotor Nerve (CN lll) / 1O7Z

Trochfear Nerve (CN lVl / 1072
Trigeminal Nerve (CN V) / 1O7g

Ophthalmic Nerve (CN Vt) / 1074
Maxillary Nerve (CN Vr) / jO74
Mandibular Nerve (CN V.) / 1 0Z 

Abducent Nerve (CN Vt) / 1O74

Faciaf Nerve (CN Vll] / 1077
Somatic (Branchial) Motor / 1077
Visceraf ( Parasympathetic) Motor / 1O77
Somatic (Ceneral) Sensory / 1077
Special Sensory (Taste) / 1O77

Vestibufocochlear Nerue (CN VXI) / 1O7g

Gfossopharyngeal Nerve (CN lX) / 'l\7g
Somatic (Branchial) Motor / '1079

Visceraf ( Parasym patheric) Motor / 1079
5omaric (Ceneral) Sensory / '1080

Special Sensory (Tasre) / l08l
Visceral Sensory / '1081

Vagus Nerve (CN X) / 1082

Spinal Accessory Nerve (CN Xt) / 1083

Hypoglossal Nerve (CN Xtt) / 1085

APPENDTX A/ 1093
INDEX / 1 097


