Lo

DIGITAI
VERSION

L ¥ g
" L s

JOHN T, HANSEN

VTN ERS
CLINICAL
ANATOMY

FOURTH EDITION




Netter's
Clinical Anatomy

T

A J

John T. Hansen, PhD

Professor of Neuroscience

Former Chair of Neurobiology and Anatomy
and Associate Dean for Admissions
University of Rochester Medical Center
Rochester, New York

Illustrations by
Frank H. Netter, MD

Contributing Illustrators

Carlos A.G. Machado, MID

John A. Craig, VMID

James A. Perkins, VIS, MIFA

Kristen Wienandt Marzejon, VIS, VIFA
Tiffany S. DaVanzo, VIA, CMI

ELSEVIER

4 th Edition




ELSEVIER

1600 lohn I Kennedy Bivd \\!
Ste 1800

Philadelphia, PA 191032899 ) |

NETTER'S CLINICAL ANATOMY, FOURTH EDITION ISBN: 978-0-323-53188-7
Copyright © 2019 by Elsevier Inc.,

Previous editions copyrighted 2014, 2009, 2005

A rights reserved, No part of this public

: ation may be reproduced or transmitted in any
means, electronic or mechanical, including photocopying, re

retrieval system, without permission in w

form or by any
cording, or any information storage and
riting from the publisher. Details on how to seek permission,

turther infor ( ' P . i
( i ( (m.nlmn l\lmu( the Publisher's permissions policies and our arrangements with organizations
such as th opyrig lear © Center 4 1

¢ ¢ Copyright Clearance Center and the Copyright Licensing Agency can be found at our website:
wwwelseviercom/permissions,

[his book and the individual contributions contained in it are protected under copyright by the Publisher
(other than as may be noted herein)
Permission to use Netter Art figures may be

’ sought through the website Netterlmages.com or by emailing
Flsevier's Licensing Department at H.Lice

nsing@elsevier.com.

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience
broaden our understanding, changes in research methods, professional practices, or medical treatment
may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating
and using any information, methods, compounds, or experiments described herein. In using such
information or methods they should be mindful of their own safety and the safety of others, including
parties for whom they have a professional responsibility.

With respect to any drug or pharmaceutical products identified, readers are advised to check the
most current information provided (1) on procedures featured or (ii) by the manufacturer of each
product to be administered, to verify the recommended dose or formula, the method and duration of
idministration, and contraindications, It is the responsibility of practitioners, relying on their own
experience and knowledge of their patients, to make diagnoses, to determine dosages and the best
treatment for each individual patient, and to take all appropriate safety precautions.

lo the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume
any lability for any injury and/or damage to persons or property as a matter of products liability,
negligence or otherwise, or from any use or operation of any methods, products, instructions, or ideas
contained in the material herein

International Standard Book Number: 978-0-323-53188-7

I vecutive Content Strategist: Elyse O'Grady 0 7 7 u “ q
Sentor Content Development Specialist: Marybeth Thiel 0 0

Publishing Services Manager: Patricia Tannian

Sentor Project Manager: John Casey

Design: Patrick Ferguson
\rt Manager: Karen Glacomucci

Printed in China




Contents

chapter 1
chapter 2
chapter 3
chapter 4
chapter 5
chapter 6
chapter 7

chapter 8

Introduction to the Human Body

Back 51

Thorax 93

Abdomen 157

Pelvis and Perineum 233

Lower Limb 291

Upper Limb 367

Head and Neck 437

Index 557

]

xi




SR

Clinical Focus Boxes

chapter 1 Introduction to the Human Body

1-1  Psoriasis, 5

1-2  Burns, 6

1-3 Langer’s Lines, 6

1-4  Fractures, 12

1-5 Degenerative Joint Disease, 13
1-6  Atherogenesis, 19

1-7  Asthma, 23

1-8 Potential Spaces, 38

Available Online
1-9  Myasthenia Gravis

chapter 2 Back

2-1 Scoliosis, 53

2-2 Cervical Fractures, 55

2-3  Osteoarthritis, 57

2-4  Osteoporosis, 60

2-5 Spondylolysis and Spondylolisthesis, 61

2-6 Intervertebral Disc Herniation, 61

2-7 Back Pain Associated with the Zygapophysial (Facet) Joints, 63
2-8 Low Back Pain, 64

2-9  Whiplash Injury, 66

2-10 Herpes Zoster, 77

2-11 Lumbar Puncture and Epidural Anesthesia, 79
2-12 Spina Bifida, 85

Available Online '
2-13 Myofascial Pain
2-14 Acute Spinal Syndromes

chapter 3 Thorax

3-1 Thoracic Cage Injuries, 98
3-2 Fibrocystic Breast Disease, 102




Clinical Focus Boxes

chapter 4

3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13
3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21
3-22
3-23
3-24
3-25

Xiii

Breast Cancer, 103

Partial Mastectomy, 104

Modified Radical Mastectomy, 105
Chest Tube Thoracostomy, 109
Idiopathic Pulmonary Fibrosis, 111
Pulmonary Embolism, 112

Lung Cancer, 113

Chronic Obstructive Pulmonary Disease, 114
Cardiac Tamponade, 117

Dominant Coronary Circulation, 118
Angina Pectoris (the Referred Pain of Myocardial Ischemia), 122
Coronary Bypass, 122

Coronary Angiogenesis, 123
Myocardial Infarction, 125

Cardiac Auscultation, 126

Valvular Heart Disease, 127

Cardiac Pacemakers, 129

Cardiac Defibrillators, 130
Mediastinal Masses, 135
Ventricular Septal Defect, 144
Atrial Septal Defect, 145

Patent Ductus Arteriosus, 146
Repair of Tetralogy of Fallot, 147

Available Online

3-26
3-27
3-28
3-29
3-30
3-31
3-32
3-33
3-34
3-35

Hemothorax

Chronic Cough

Pneumonia

Cardiovascular Disease (Elderly and Women)
Saphenous Vein Graft Disease

Infective Endocarditis

Mitral Valve Prolapse

Ventricular Tachycardia

Chylothorax

Coarctation of the Aorta

Abdomen

4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8

Abdominal Wall Hernias, 164

Inguinal Hernias, 169

Hydrocele and Varicocele, 170

Acute Appendicitis, 175

Gastroesophageal Reflux Disease (GERD), 177
Hiatal Hernia, 178

Peptic Ulcer Disease, 179

Bariatric Surgery, 180




xiv Clinical Focus Boxes

4-9  Crohn Disease, 181

4-10 Ulcerative Colitis, 182

4-11 Diverticulosis, 183

4-12 Colorectal Cancer, 184

4-13 Volvulus, 185

4-14 Intussusception, 187

4-15 Gallstones (Cholelithiasis), 188

4-16 Pancreatic Cancer, 190

4-17 Rupture of the Spleen, 191

4-18 Cirrhosis of the Liver, 197

4-19 Portal Hypertension, 198

4-20 Renal Stones (Calculi), 206

4-21 Obstructive Uropathy, 207

4-22 Malignant Tumors of the Kidney, 208
4-23 Surgical Management of Abdominal Aortic Aneurysm, 210
4-24 Congenital Megacolon, 217

4-25 Meckel’s Diverticulum, 220

4-26 Congenital Malrotation of the Colon, 222
4-27 Pheochromocytoma, 223

4-28 Renal Fusion, 224

Available Online

4-29 Acute Abdomen: Visceral Etiology

4-30 Irritable Bowel Syndrome

4-31 Acute Pyelonephritis

4-32 Causes and Consequences of Portal Hypertension

chapter 5 Pelvis and Perineum

5-1 Pelvic Fractures, 235

5-2  Urinary Tract Infections, 241

5-3 Stress Incontinence in Women, 244

5-4 Uterine Prolapse, 245

5-5 Cervical Carcinoma, 245

5-6 Uterine Leiomyomas (Fibroids), 246

5-7 Endometriosis, 246

5-8 Uterine Endometrial Carcinoma, 247

5-9 Chronic Pelvic Inflammatory Disease, 247
5-10 Dysfunctional Uterine Bleeding, 248

5-11 Ectopic Pregnancy, 249

5-12 Assisted Reproduction, 249

5-13 Ovarian Cancer, 250

5-14 Vasectomy, 253

5-15 Testicular Cancer, 254

5-16 Hydrocele and Varicocele, 254

5-17 Transurethral Resection of the Prostate, 255




Clinical Focus Boxes

chapter 6

518
519
520
521
5-22
5-23
5-24
5-25
5-26
5-27

Prostatic Carcinoma, 256
Homorrhoids, 269

Episiotomy, 270

Sexually Transmitted Diseases, 271
Urethral Trauma in the Male, 275
Urine Extravasation in the Male, 275
Erectile Dysfunction, 276
Hypospadias and Epispadias, 280
Uterine Anomalies, 281

Male Circumecision (Newborn), 282

Available Online

5-28

Ovarian Tumors

Lower Limb

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
6-15
6-16
6-17
6-18
6-19
6-20
6-21
6-22
6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-30

Deep Venous Thrombosis, 293
Developmental Dislocation of the Hip, 296
Pelvic Fractures, 297

Intracapsular Femoral Neck Fracture, 298
Pressure (Decubitus) Ulcers, 302

lliotibial Tract (Band) Syndrome, 303
Fractures of the Shaft and Distal Femur, 304
Thigh Muscle Injuries, 307

Diagnosis of Hip, Buttock, and Back Pain, 309
Revascularization of the Lower Limb, 311
Femoral Pulse and Vascular Access, 312
Multiple Myeloma, 318

Tibial Fractures, 319

Deep Tendon Reflexes, 319

Patellar Injuries, 320

Rupture of the Anterior Cruciate Ligament, 320
Sprains of the Knee Ligaments, 321

Tears of the Meniscus, 321
Osgood-Schlatter Lesion, 322

Osteoarthritis of the Knee, 322

Septic Bursitis and Arthritis, 323

Shin Splints, 325

Osteosarcoma of the Tibia, 325

Genu Varum and Valgum, 330

Exertional Compartment Syndromes, 330
Achilles Tendinitis and Bursitis, 331
Footdrop, 336

Ankle Sprains, 336

Ankle Fractures, 337

Rotational Fractures, 339

xv




xvi Clinical Focus Boxes

6-31 Fractures of the Calcaneus, 340

6-32 Congenital Clubfoot, 343

6-33 Metatarsal and Phalangeal Injuries, 344
6-34 Plantar Fasciitis, 345

6-35 Deformities of the Toes, 345

6-36 Fractures of the Talar Neck, 346

6-37 Common Foot Infections, 347

6-38 Diabetic Foot Lesions, 348

6-39 Arterial Occlusive Disease, 349

6-40 Gout, 349

Available Online
6-41 Healing of Fractures

chapter 7 Upper Limb

7-1  Glenohumeral Dislocations, 370

7-2  Fracture of the Proximal Humerus, 371

7-3  Clavicular Fractures, 372

7-4  Rotator Cuff Injury, 376

7-5  Shoulder Tendinitis and Bursitis, 377

7-6  Brachial Plexopathy, 380

7-7 Axillary Lipoma, 383

7-8 Deep Tendon Reflexes, 389

7-9  Fractures of the Humerus, 389

7-10 Biceps Brachii Rupture, 392

7-11 Elbow Dislocation, 393

7-12 Fracture of the Radial Head and Neck, 397

7-13 Biomechanics of Forearm Radial Fractures, 399
7-14 Fracture of the Ulna Shaft, 404

7-15 Distal Radial (Colles’) Fracture, 404

7-16 Median Nerve Compression and Carpal Tunnel Syndrome, 409
7-17 Fracture of the Scaphoid, 410

7-18 Allen’s Test, 410

7-19 De Quervain Tenosynovitis, 411

7-20 Proximal Interphalangeal Joint Dislocations, 412
7-21 Finger Injuries, 413

7-22 Radial Nerve Compression, 419

7-23 Proximal Median Nerve Compression, 422

7-24 Ulnar Tunnel Syndrome, 423

7-25 Clinical Evaluation of Compression Neuropathy, 424
7-26 Ulnar Nerve Compression in Cubital Tunnel, 425

Available Online

7-27 Trigger Finger

7-28 Rheumatoid Arthritis
7-29 Central Venous Access




Clinical Focus Boxes

chapter 8

xvii

Head and Neck

81

82

83

84

85

86

8-7

8-8

89

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
8-25
8-26
8-27
8-28
8-29
8-30
8-31
8-32
8-33
8-34
8-35
8-36
8-37
8-38
8-39
8-40
8-41
8-42
8-43
8-44

Skull Fractures, 441

Zygomatic Fractures, 441

Midface Fractures, 442

Hydrocephalus, 448

Meningitis, 449

Subarachnoid Hemorrhage, 461

Epidural Hematomas, 453

Subdural Hematomas, 454

Transient Ischemic Attack, 454

Stroke, 455

Carotid-Cavernous Sinus Fistula, 456
Collateral Circulation After Internal Carotid Artery Occlusion, 456
Vascular (Multiinfarct) Dementia, 457

Brain Tumors, 458

Metastatic Brain Tumors, 459

Trigeminal Neuralgia, 464

Herpes Zoster (Shingles), 464

Facial Nerve (Bell's) Palsy, 465

Tetanus, 466

Orbital Blow-Out Fracture, 469

Clinical Testing of the Extraocular Muscles, 471
Horner's Syndrome, 472

Eyelid Infections and Conjunctival Disorders, 477
Papilledema, 477

Diabetic Retinopathy, 478

Glaucoma, 479

Ocular Refractive Disorders, 480

Cataract, 481

Pupillary Light Reflex, 482

Acute Otitis Externa and Otitis Media, 486
Weber and Rinne Tests, 488

Cochlear Implant, 488

Vertigo, 489

Removal of an Acoustic Neuroma, 490
Mandibular Dislocation, 491

Mandibular Fractures, 493

Rhinosinusitis, 495

Nosebleed, 500

Common Oral Lesions, 507

Cancer of the Oral Cavity, 508
Hyperthyroidism with Diffuse Goiter (Graves’ Disease), 517
Primary Hypothyroidism, 518

Manifestations of Primary Hyperparathyroidism, 519
Emergency Airway: Cricothyrotomy, 526




- -
-

o
w
4
L L]
LL

- B I R

Clinieal Focus Boxes

Manitest atuns ! Moarseness 526

Nerve Lesions i N X andd CN XN 59
Craniosynostoss 847

Congental Anomalies of the Oral ( avity 547

Pharyngeal Arch and Pouch Anomaties. 548




ET PERLS
CLINICAL
ANATOMY

FOURTH EDITION

-\v

JOHN T. ‘ﬂANSEN PhD
Hom concise. More visual. More clinical.

Fouuson undinl&lly relevant aspects of anatomy and connect normal anatomy

to common clinical conditions with Netter's Clinical Anatomy, 4th edition. This
easy-to-read, visually stunning text features nearly 600 superb Netter-style
illustrations that provide essential descriptions of anatomy, embryology, and
pathology to help you understand their clinical relevance. Authored by John
Hansen, PhD, an Honored Member of the American Association of Clinical Anatomists,
this book is an ideal anatomy reference for students who want to make the most of

_ their study time or need a concise review of clinical anatomy.

= Clinical Focus boxes present hundreds of illustrated clinical correlations that

connect anatomy to pathophysiology. Every clinical correlation — more than
200 in all — is illustrated.

» Feature and Characterislics tables explain the relation between structure
and function.

= Muscle/Ligament/Joint tables summarize attachment points, actions, and other
key information related to each structure.

= Both USMLE-style review questions and short answer questions online help
you gauge your mastery of the malerial and identify areas where you mayneed
further study.

* Portable book size makes it easy lo carry on the go.

NEW in this edition:
* More review questions, including figure- and image-based questions
* More Clinical Focus boxes

= eBook version included with purchase. This enhanced eBook experience
includes additional multiple-choice questions, some 30D models, and fully
searchable text and images.

“ elsevierhealth.com

ELSEVIER  studentconsult.com

I

F803¢

I
b}

|

L

' )
l
|
|

\\l\

[
1




