
丁ACHDi音AN’S

Pedia thc

O rth op aedic5
丁HIRD EDI丁ION

from the 7t男05 5co妬sh Rite Ho5pitaI fow. Children

VO L u M E　3
B!BLroTECA

A.A。0。丁.

鈍鵬雑館

iohn Anthony He「「ing, M・D・

Chief of Sta什

丁exas Scottish Rite Hospital fo「 ChiIdren

P「ofessor of Orthopaedic Su「gery

University of Texas Southweste「n Medicai Cente「

Da=as,丁exas

Saunders

An Jmpγint qf引se演eγ

生理ノ



CON丁亡NTS

VO LU M E l

SECTiON音. Dis`iplines …………………1

CHAPTER I

Growth and Development………………‥3

Normal Grow血and Development, 3

Disorders of Normal Grow血and Development, 5

Malformations, 5

Deformations, 5

Disruptions, 5

Dysplasias, 5

Evolution of Proportionate Body Size, 5

Physical Grow血, 10

Epiphyseal Grow血and CIosure, 10

Head Circumference, 10

Height and Weight, 10

Tanner’s stages of Development, 19

Developmental Milestones, 19

Gross Motor Skills, 19

Fine Motor Sk田s, 20

Personal, Social, and Verbal Skills, 21

CHAP丁ER 2

The Orthopaedi⊂ History………………‥ 23

Chief Complaint, 23

History of Present Illness, 23

Family History, 23

R血Histoヮ, 23

Prenatal History, 23

Natal History, 24

Neonatal History, 24

Grow血and Development: The Key Questions, 24

CHAPTER 3

The Orthopaedic Examination:

The Thoracolumbar Spine, 35

Fiexion, 36

Ex柁n5ion, 36

Lateγal Bending, 36

Ro敵tion, 36

TheHip, 36

Flexion〃訪ねnsion, 38

Abd録Ction仏ddまノCtion, 39

Rotation, 40

丑endelenbu拷’s誰鴫　4」

TheKnee, 43

The Ankle and Foot, 43

Muscle Strength, 44

NeuroIogic Assessment, 46

Developmental Reflexes, 46

Paimar (Hand) GγaやR4Z鋤, 46

Plantaγ (字ooリG朋やR〆7e嶋　46

Moγ0’sR印的　46

Staγtie R〆7∽　49

1セ諦cal SuやenSion Pos毎ioning, 49

Placing Reaction, 49

1∧硯たing oγ St卿i碓R〆疑　49

CγOSSed出花nsion R〆転も　5」

W紡dmMlR〆疑　与」

Pos寂t,e S(仰0γt R坤,OnSe佐略-Sけa勧わning Re解x, 5」

放花n50r珊折uSt尺4な, 52

Gaiant’s R〆7ex (Tru庇Inc"rVation), 52

Rotation R帥eち∴ 52

7bnic NecたR帥鋤e3, 53

Landau R47ex; 54

PaγaChute Reaction/PγOteCtiγe放tension qf Aγm5

R〆疑　54

<厄cたR蜜脇ng R〆7e為∴ 54

Bo少R蜜履ngR〆疑　55

0γalR帥鋤e$　55

Deep Tendon Reflexes (Muscle Stretch Reflexes), 56

Peripheral Reflexes/Abdominal Re組exes, 56

Åppendix 3-1: Texas Scottish Rite Hospital for Children

Initial History and Examination Fom, 58

Appendix 3-2: Manual Muscle Tests of血e Lower and

Upper Extremities, 59

CHAP丁ER 4

A Comprehensive Overview……………. 25　The O巾hopaedic Examination:

Clinica看Application ……………………… 63

Screening Examinations, 63

The Hip Examination, 63

Other Newbom Screening Examinations, 64

The Scoliosis Examination, 64

General Childhood Screening Examination, 64

The Focused Examination, 65

Intoeing, 65

Flatf○○t, 67

Recognizing Deformities, 25

Angular Deformity, 25

Contractures, 26

Spasticity, 27

Joint Range of Motion, 27
The Sho山der, 29

The Elbow, 31

The Forearm, 31

The Cervical Spine, 32



XIv .●●　Contents

Leg Length Discrepancy, 68

Spinal Deformity, 68

The Art of Examining血e Pediatric Patient, 70

CHAPTER 5

Gait Anaiysis

Phascs of Gait, 75

Stance Phase, 7与

Swing Phase, 75

Time Spent in Each Phase, 75

Temporal Paraneters, 75

NeuroIogic ControI of Gait, 76

Function of Gait, 76

Gait Energy, 76

K血emadcs, 77

Sagittal Plane, 77

Coronal Plane, 77

Transverse Plane, 78

Musde Activity, 79

Types of Musde Contraction, 79

Concentric Contractions, 79

Eccentric Contractions, 79

Muscle Activity During Stance and Swing Phases, 80

K血c屯cs, 81

Pa血ologic Gait, 81

Gait Analysis haboratories, 81

CHAP丁ER 6

The Limping Chiid ……………………….83

Åbnomal Gait Pattems in Children, 83

Antalgic Gait, 83

Trendelenburg Gait, 84

Proximal Muscle Weakness Gait, 84

Spastic Gait, 84

Short-Limb Gait, 84

Special Considerations Based on Age Group, 85

Toddler (Ages l to 3 Years), 85

Child (Ages 4 to lO Years), 85

Adolescent (Ages ll to 15 Years), 85

Differential Diagnosis of Limping in Children, 86

In組ammatory and Infectious Disorders, 86

丑an5ient砂noγitis, 86

S印加Arthγ巌, 86

0steomye協タ, 87

Di∫kiti3, 87

Pauciarticwlaγ Iwγenile Aγthγ訪s, 88

NeuroIogic Disorders, 88

Ceγebγal Pal第　88

Musculaγ P巧trや切　88

Anatomic Disorders, 89

Deγelapmental DJ撃lのia qf脇e Hめ　89

Coxa l毎γa, 89

L懲-αlγG-Peγthes Disease, 89

Sl砂ed C印i幼l罵moral耳)やh"iタ, 90

Chondγ0り′Si5, 9」

Osteochondγitis Dissecan$　9J

Discoid Meniscus, 9J

Ibddler’s FγaCtuγe, 9」

乃榔al Coal寂on$　92

OγeγWSe砂ndγOmeS, 92

Limb Leng砺Discγ省an切　92

Neoplasms to Consider in血e Limping Child, 93

Le書証emia, 93

0steoid Osteoma, 93

CHAP丁ER 7

Ba⊂k Pain

Histoヮ, 9与

Nature ofthe Pain, 95

Constitutional Symptoms, 95

Aggravating and Alleviating Factors, 95

Age-Related Conditions, 96

Psychosomatic Pain, 96

Assessment of General Symptoms, 96

Physical E]【anination, 96

General Inspection, 96

Assessment of the Spine, 96

Neurologic Assessment, 97

General Physical A§SeSSment, 97

Diagnostic Studies, 97

Radiography, 97

Bone Scan, 98

Computed Tomography, 98

Single-Photon Emission Computed Tomography, 98

Magnetic Resonance Imaging, 98

Laboratory Tests, 98

Diffdrential Diagnoses, 98

Mechanical Di§Orders, 98

Mu5de Stγain, 98

Di諒Herniaタion, 98

Apaphyseal Ring Fractuγersl砂ed Veγtebγa1 4paphysi5, 99

卸iml FγaC加γe, 99

Developmental Disorders, 99

卸on匂′lo擁i5 and箪,On砂loli3thesis, 99

Sche彫γmam’s均pho宛ら」O」

Lwmbaγ Scheueγmam’s Di3eaSe, ]02

乃iやa脇c Scolio5i5, jO2

サわn幻myelia, 」02

Tttheγed 5pjml Coγ(l jO2

脇やa脇cルγenile Oste印oγOSis, 」O2

Infectious and Inflammatory Conditions, 102

Di寂加わ∴ 」O2

Veγtebγal Osteomyentis, jO3

An砂losing箪)On匂′協s, 」O3

JWenile Rheumatoid Arthritis, JO3

Neoplasms, 104

0steoid Osteoma, 」04

0steoblastoma, 」04

Eosin印脇ic Granuloma (Histioq′tO5i5 X), 」04

Aneunysmai Bone q′Sts, jO4

Ma履mncies, 」O4

Intra-abdominal a皿d Intrathoracic Causes of Back

Pain, 105

Psychosomatic Back Pain (Conversion Reaction), 105

CHAP丁ER 8

Anesthesio看ogy

Preoperative Evaluation of Chfldren, 109

Upper Respiratory Infection, l10

Diagno∫i5 qf開運」」O

As血ma, 110

NPO Requirements in Infants and Children, 110

Postoperative Fluid Management, 1 1 1

Hourly Maintenance Fluid Requirement, 1 1 1

Sedation for血e Pediatric Patient by

Nonanes血esioIogist§, 111

Sedation and Analgesia (Conscious Sedation), 1 1 1

Deep Sedation, 111

Patient Selection and Evaluation, 111

Acute Pain Management, 112



Assessment of Pain in Children, 112

Seゲ二Assessme妨」j2

PIysioJogic Measuγement and Behaγioral Obseγγa高on, H2

Pain Management, 112

Systemic Analgesia, 112

点心n呼ioidAna蜜es料」」2

Q〆oiみ」」3
Regional Analgesia, 114

General Recommendations for Epidurals, l 14

Intravenous Regional Anes血esia, 115

Indications, 115

Contraindications, 1 15

Technique, 115

Choice of Local Anes血etics, 115

Side Eifects of Local Anesthesia, 115

Strat(痺es to Reduce BIood Transfusions, 1 16

Induced Hypotension, 116

AutoIogous BIood Donation, 116

血texA皿erⅣ, 117

Identification of a High-Risk Pediatric Group, l 17

Clinical Manifestations of Latex Allergy, 1 17

Screening for Latex Allergy, 117

Management of Latex-Sensitive Patients, 1 17

Malgnant Hyperthermia, 118

Signs and Symptoms, 118

Treatment, 118

Conditions Associated wi血Maligrlant Hyperthermia, 1 18

Appendix 8- 1 : Anes血etic Considerations for Pedia血c

Or血opaedic Syndromes, 120

CHAPTER 9

Imaging

Conventional Radiographic Procedures, 127

Introduction, 127

An Approach to Interpreting Pediatric Orthopaedic

FⅡms, 127

VIewjng Conditio棚, 」27

Il呼aCt QfCi諭cal柵sわry on Film Jnt印γetation・ 」27

嵐∽mimtion qf脇e S坊Ti鋤eS, 」29

嵐amim加n qfAi′ Organ fystems Jncl“ded ;n rhe

Radiogγ印hic S初旬, 」29

Eγaluation qf fhe Sたdetai fysfem Nbt OZ,γiousり′ InγOlγed切′

Pathol鋤」29

The Importance of Previous Studies・ 129

When Plain Films Stand AIone, 130

Nomal Radiographic Variants of血e Imature

Skeleton, 130

Several Synchondroses Commonly Mistaken for

Fractures, 130

やhenoicJ Bone砂nchondγOSeS, J30

Bo匂′ケα and Odontoid夕nchondγOSis, 」30

fynchondroses Between VerteZ,γal Bodie5 md Neuγal

AγChes, I3」

A Synchondrosis Commonly Confused with Infections or

Neoplastic Change, 131

応c巌qp初bic夕nchondro宛ら」3」

Several Bony Normal Variants That Are Frequently Confused

with Pa血ologic Changes, 131

OsteosdeγOSis qf fhe Newboγn, J3j

Physiologic Peγiosteai New Bone Fomation qf fhe

Nをwboγn, 」3」

Ceルicai 5f,ine Pseudosc‘切u糊tion, j3」

Dense Tmnsγerse Met即妙seal Line5, J32

Aγu短γe Cor庇oi Iγγ電話a房男, 」32

Radiographic Technique, 132

Contents　'''　xv

Child-Friendly RadioIogy Department and Technical

Sta埠132

Equipment Requisites for X-Ray Production’ 133

X-Rり′ GenemtoγS, 」33

X-Rり′棚be, 」33

Coliimators, 」33

Gγids, 」33

Ca5Se請跨, 」33

Luminescent Screen-Film Combimtion5, j34

Computed Radiography, 134

Adγan細geS qf or oveγ Conγen高onai Radiogγ印砂, j34

Patient Preparation for RadioIogic Examinations, 135

Patient and Ima鎌肋en擁cation, 」35

Patient Protection, 135

Immo脇ization, 」35

Shielding qfR呼rod肌舟ve Ongans, J35

Shielding qfBreast I7ss彫, j37

Pγ搾mnり′ Sαeeni移」37

Computed Tomography in Pediatric Orthopaedics, 137

The CT Scanner, 138

Physical Principles, 139

Technical Considerations, 140

Radiation Considerations, 145

Clinical Applications, 145

Magnetic Resonance Imagivg in Pediatric

Or血opaedics, 150

History, 150

Basic Physics, 151

Appearance of血e MR Image’ 152

Image Interpretation’ 153

Imaging Artifacts’ 155

Imaging Enhancement・ 156

Safdy Precautions and Patient Preparation, 156

Indications for MRI in Pediatric Musc山oskeletal

Disease, 158

u厄asono訂aph男163

Physics, 163

Image Generation, 163

Doppler Imaging, 163

Applications, 164

Nuclear Imaging, 165

SECTiON Il. Anatomi` Disorders.…. 169

CHAPTER lO

Disorders of the Neck…………………‥171

αⅣic確Sp血e, 171

Congenital Tortico皿s, 171

Congenital Musc山ar Torticollis, 171

Treatment, j72

Klippel-Feil Syndrome, 173

Clinical Fea加γeち∴ 」 75

Radiogγ印巌c Fea加γeS, 」乃

Treatmenf, ∴ ]8J

Åcquired Torticollis, 187

Atlantoaxial Rotatory Displacement, 187

Radi叩"印hic Findingち」89

Treatmenち∴ j89

Neurogenic Torticollis, 191

In組ammatoryISeptic Causes, 193

陸γteb朋1 0steomyel硫and D巌iti5, 」93

TまノmOγ-枕e Cond寂ons, 」94

J"terl,eγtebγaJ D巌Caic昨cation, J94

Iuγenile RheαmatOid Aγthγ寂s, J94

Sand昨γ’s砂ndγOme, 」94

0culaγ丁bγticol疑, 」94



XVl .●●　Contents

Cervical Kyphosis, 195

Clinical Features, 195

Radiographic Findings, 199

Treatment, 199

Acquired Postlaminectomy Kyphosis, 202

Tγeatme妨　204

Cervical Instability, 204

Os Odontoideum, 206

Occipital-Atlantal Anomalies, 206

Odontoid AnomaliesILigamentous Instability, 209

Nontraumatic Occipital-Atlantal Instability, 209

Subaxial Instability, 209

CHAPTER 1 1

Sc○○iosis 213

De危正債on, 213

Classification of Scoliotic Curves, 213

Idiopathic Scoliosis, 213

Adolescent Idiopa血ic Scoliosis, 213

Prevalence, 213

Natural History, 214

Nat“γal脇sめりB少re Skeletal Ma寂γ句1 2」4

駒tu融H扇0γ 4伽γ S加Ietal Mat研i切　2」6

Scoliosis Screening, 216

SchooI Scγeening Prngγam5, 2」6

Scγeening Methods, 2j7

EtioIogy, 218

NeuγOl呼ic坊nction, 2」8

Comec房γe Ti5SWe AbnOrma脇es, 2」8

Gene庇励cわ篤　2」8

Pa血ophysioIogy, 219

Patient Evaluation, 221

Presenting Co77やlai妨　22J

Ph巧i∽l励∽mimtion, 22I

栃桝γO10gic盈∽mimtion, 223

Patient Ma加高弟　224

Imaging Studies, 224

Plain Radi略r印I功　224

Su加ce Im曙訪ゆ　226

M館netic Re50mnCe Im館ing, 227

αnやu花d乃m館r印h男　227

General Treatment Concepts, 228

Observation, 228

Nonsurgical Treatment, 228

Oγthotic作γaCe) Tナeatmenち　229

Eiect庇al Stim話ation, 232

Ph巧i∽lつ的er坤〃軌確edback, 232

Surgical ProtocoIs, 232

Indica巌ms庫Su孝男　233

Pγeapeγatiγe Plamタng, 234

卸inal Cord Monitori移　24I

Postopeγatiγe Pain Mamgeme妨　24」

Posterior Spinal Instrumentation, 241

Haγringわn Jnstγ4/menta房on, 241

L均ue Do訪le L-Rod S略mented In5trumentation, 242

Wisconsin Scgmentai 5f,iml InsれImentation, 242

Co毎e手Dubousset Instrumentation, 242

T宏as Sco融h Rite Hoや訪al Instr#mentation, 243

応ola In舟umen肋ion, 243

Co77擁cation5 As50Ciaタed高th Neweγ Geneγafron Posterioγ

励3trumenta房on, 258

Add寂omJ Nセwer Geneγation Posねrioγ

In5tγ糾men幼tion, 259

Anterior Spinal Instrumentation, 259

Dlvyeγ I頑ナumentation, 259

Zielたe Ventml DeγOtation fゆon匂′lodesis

In∫t朋menta房on, 259

Noweγ Generation Solid Rod Anteγior Jnstγumenタation Jbr

Th0γaCOlumbaγ and Lumbar Dゆγmi功　260

Anteγioγ In5tγumentatio弓bγ T協畑cic D帥γm砂, 26j

Infintile and Juvenile Idiopathic Scoliosis, 261

Infantile Idiopa血ic Scoliosis, 276

Clinical Fea加ノγeふ　276

M加γal Histo男　2乃

Method弓or Predicting PγOgreSSion, 276

励ctors J′殉encing C“rve PγqgreSSion, 277

Neural Axis Abnoma脇es, 277

Mamgement qf CuγγeS ThaタResoiγe, 277

Nonapeγatiγe Tmtment jbγ PγOgreSSiγe Curves, 277

Qpemtil/e Treatme妨　277

Juvenile Idiopathic Scoliosis, 280

脇tuγal Histo7男　280

Pγedicting CαWe Progr跨sion, 280

N鋤ml A購is Abno棚a脇e3, 280

丁ナeatme妨　280

Congenital Spine Deformities, 280

EtioIogy, 280

Associated Abnormalities, 281

Congenital Scoliosis, 283

Cla33殖ation, 283

肋Iureげ的rmation, 283

肋iure〆S略mentation, 284

栃加γal Hi5tO切　285

Radiqg桝やhic且γaiuation, 287

人心n呼eγatiγe T彬atme妨　287

Qpem互ve Treatme妨　287

Congenital Kyphosis, 291

Cla55殖ation, 29」

助ilure〆’舶rmation (りpe功　29」

胸板移すS略menta加n (うう件e助　29」

Mtuγal Histoγ, 29」

Ciinical FeatuγeS, 294

Radi呼γ印履Eγaluation, 294

重ナeatmenち　294

Segmental Spinal Dysgenesis, Congenital DisIocation of血e

Spine, and Congenital Vertebral Displacement, 297

O血er Causes of Scoliosis, 299

Neurofibromatosis, 299

人心n匂′Stγ呼hic Scoliosis, 299

P巧打やhic Scolio5i5, 299

丑eatmentノbγ切付けやhic Scoliosis, 301

Marfin’§ Syndrome, 302

Congenital Heart Disease, 308

Thoracogenic, 308

Postlaminectomy, 308

Irradiation, 312

Hysterical Scoliosis, 312

CHAPTER 1 2

Kyphosis

Postural Development, 323

Postural Kyphosis, 323

Scheuemam’s Kyphosi§, 324

EtioloⅣ) 32与

Clinical Features, 325

Radiographic Findings, 326

Nonoperative Treatment, 328

BγaCe劫eγ砂　328

Cast Tγeatmeni, 329

Operative Treatment, 329

Indications, 329



Su毎cal Go初　330

Su頑Cai毎γOaCh, 330

Preqpeγatiγe Eγaluation・ 33」

Deteγm諭ng F鵬ion Leγels’ 33」

Anterior Release and Fusion Technique, 333

Thoracotomy Approach, 333

Thoracoscopic Anterior Release and Fusion, 333

Posterior Instrumentation and Fusion, 334

Progres§ive Noninfectious Ånterior Fusion’ 336

Postlaminectomy/Postirradiation Kyphosis, 337

Postlaminectomy Kyphosis, 337

Postirradiation Kyphosis, 339

Treatment, 339

Preγention, 339

PγqPhylactic Tナeatme巧　339

S紡gical Treatme妨　345

Miscellaneous Causes of Kyphosis, 346

Achondroplasia, 346

Pseudoachondroplasia, 346

Spondyloepiphyseal DysplasiaIMucopolysaccharidosis’ 346

Marfin’s Syndrome, 347

CHAPTER 1 3

Other Anatomic Disorders of the

Spondylolis血esis, 351

Classification, 351

坊Iastic箪,On砂o栂hesis, 35」

厨hmic卸On匂′iolisthesis, 352

Otheγ功es qf5pon砂o栂hesis, 354

Clinical Presentation, 354

Radiographic Findings, 354

Prognosis and Natural History, 356

Treatment, 358

箪On少loり′Sis, 358

Low-Gγade 5f,On砂olisthe5is (<50 Percent S履,), 360

H勧-Gγade 5f,On砂o掠thesis (>50 Percent Sゆ), 363

In SiれFusion, 365

Summary Qf Ttea肋em, 369

Lumbar Disk Hemiation, 369

Incidence, 371

Etiology, 371

Clinical Features, 371

Radiographic Studies, 371

Treatment, 373

Slipped Vertebral Apophysis, 374

Clinical Presentation, 374

Treatment, 374

CHAP丁ER 14

Disorders of the Upper Extremity ……・379

Introduction, 379

EmbryoIogy, 379

History and Examination, 380

Peγtinent Histoγ, 380

Phぴical出郷mimtion, 380

Timing of Surgical Procedures, 380

Tわe Parenち　38」

棚e C巌ld’s Mat機雷第　38」

The S機略eOn, 38上

物eHand, 38エ

コ脇e Ane脇esio履i鴫　382

Suggested Sulgical Miiestones’ 382

Principles of Dressing and Splinting,

Dressings, 382

VVound Closure, 384

Pγimaγ DγeSSi移　385

Gentie Co7印reSSion CoI印Onent5, 385

Padding and Sたin Protection, 386

Rゆd OuterSh弗　386

Splinting, 387

Introduction, 387

Mateγials, 387

Secu性ng the箪,li妨　390

Mateγia母)γ Fabγicating Tbtai Contact MoJding

InseγtS, 390

Mechanical Pγinc中ies, 392

Use qfDistraction耽chniques, 398

Principles of Åcute Care・ 398

General Principles, 398

Tendon Injury, 398

Nerve Injury, 400

Skin Injury, 400

Bone Injury, 400

Vascular Injury, 401

Principles of Reconstruction, 404

Architecture and Hand PhysioIogy, 404

Nerve Function: Sensibility and Power, 404

Architecture of the Hand, 405

Planning Reconstruction・ 405

Evaluation of the C皿d for Reconstruction, 407

Established Volkmann’s Contracture of the Forearm, 408

Congenital Anomalies, 410

Classification, 410

Diagnosing Associated Anomalies, 41 1

Ulnar Dysplasia, 411

Histoγ, 4」」

助olqg男　4」」

Clinical PγeSentation, 4j2

Cias擁cation, 4」2

Pathoio軌　4」3

Imag‡碓　4」3

Tγea励eni, 4」3

Synostosis of血e Radius and Ulna・ 414

Hi5tO男　4」4

Clinicai Presentation, 4」与

Imagタng, 4」5

了ナeatmeni, 4」与

Re鋤婦　4」6

A研hor’s pγ垂γγed Treatme妨　4」6

Madelung’s Deformity, 416

Histo男　4」6

動0嬢乃　4I6

Patholo動　4」6

Ciinical PγeSentation, 4」7

Imagきng, 4」8

Treatmenf, 4j8

Re5ults, 42」

Complioのtions, 42上

Polydactyly, 421

Histoγ, 42」

助oio動　42」

Patholo妙音　俄」

Clinical PγeSentation, 422

C脇cai Appearance and Cla5S昨ca加n fystems’ 422

Associated Conditions, 423

Im優ing, 426

Tγea肋enち　426

Compiications, 432

Syndac巾y, 433

Histoγ, 433



XVl‖ .. ・ Contents

Etio嬢男　433

勅勃ol靭　433

Clinical Presenta房on, 434

Inc;dence, 434

Associatedみ′ndγOmeS, 435

Im館訪ゆ　435

Treatmenち　436

Coタ型,licationち　444

Thumb Dysplasia, 444

H寂0男　444

巧加工物αmb5,挫5
Macrodactyly, 450

Histo′乃　450

Class印のtion, 450

朗0穣乃　451

Patholo親ら　452

Clini∽l P賂en幼めn, 454

Imagm&　456

Treatme妨　456

Co,1やIicationち　459

Congenital Band Syndrome, 461

Hi細りand Etio10動　461

Patholp動　46」

Clinical Presentation, 461

C庇姉∽加n, 462

Im魯諦ゆ　463

丁子eatmenち　463

Res初め　466

Co7タやIica加n5, 466

Apert’s syndrome, 466

Clinical Man垂的tionち　467

了ナeatmenち　467

Juvenile Arthritis and O血er Noninfdetious In皿ammatorγ

Conditions, 467

General Principles, 467

Educating硯e P融ent and Pare妨　468

A押r呼γiate棚eγ呼)′ and箪)linting, 468

血糊-ar寂訪ar Steroid I′加c加n, 469

The Wrist, 469

Wγi5t ]ointサnoγi砥　469

柁ndonりnoγ寂s (耽noγnOγ寂5), 469

椛a鋤ent qfサnoγiあand丁わ0γnOγ毎　470

Digital Involvement, 472

砂noγ秘ゲ硯eD勧め　472
瑞坪γサnoγ硫and D少γmiり㌧　472

棚umb fynoγitis 4nd D少γm砂　472

耽noynoγitis in砺e D積め　4n

Treatment of Hand Involvement, 473

串協tin&　4乃

I句eaion与, 4乃

妙noγeCtOIn男　474

hi研Recon封ナuction, 474

乃撮mb D〆bγmit料　474

Nonin缶otious Inflammatory conditions, 476

Infections, 476

Paronychia, 476

Felo皿, 477

Herpetic Whitlow, 477

Pyogenic Tenosynovitis, 478

Deep Space Infections, 478

Bite Wounds, 478

H請man Bite W。unみ　478

Animal Bite Wounみ　478

Septic Arthritis, 478

Osteomyelitis, 479

Other Infections, 479

Hc‘man PapilJomaγiru5, Common l偽rts, 479

A卵ical母性Obacteriαm I嬢c加nふ　479

Conditions Mimicking Infection, 479

Traunatic Disorders, 479

Neonatal Brachial Plexus palsy, 479

Etio穣乃　479

C庇5をlcation, 480

αinical Fea uT跨, 480

Pγ呼nOSis and Na飯場l肋的男　480

D解γential Diagno赤　480

坊房al舟eatmenち　48I

Later T壷atme妨　48」

Residual De/bm巌s, 48I

Manngement qfRe訪れal D少rmi加$　484

Tunors of血e Upper Limb, 487

Imaging Studies, 496

Non-neOPlastic Masses, 496

ツタ肌ial匂碕(Ga′砂onちRetinacαlaγ匂旬, 496

Epidermoid J”d#3ion匂鴫　497

For吻n Bodies oγ Reaaions, 497

Aneurysms and Pseudo-ane明男smS, 497

Ma拘γmations, 497

V筋C拐r胸的mationち　497

Neoplasms, 502

Ben遁n Lesion$　502

用brou5乃ImO榔, 502

施壌’nant S(重曹駕sue, 5の

Ben蜜n Bone It/mO楯, 503

MicrosⅢgeワ, 503

Replantation (Attachment of Severed Parts), 503

PγeqPeratiγe Carら　503

Indi側めnタ, 5の

Reva§C山arization, 504

Free Tissue Transf料, 504

Inheγent Adγan嬢憐qfFγee 7|;s鋤e丑anみ　504

Free Motorized Muscle Transfer, 504

Free Toe Transfer, 504

Free Vascularized Bone Transfers, 508

Free Joint Transf料in Radial Clubhand, 511

Deve!opmental DyspIasia of the Hip …513

Definition, 513

History>　513

Incidence, 514

E亀ology,う14

Associated Conditions, 517

Pa血ophysiolo那, 519

Nomal Hip Development, 519

Hip Development in DDH, 520

Natural History) 522

Neonatal Hip Instab組ity, 522

Dysplasia, Subluration, and DisIocation After the Neonatal

Period, 523

Chical Presentation, 524

The Neonate, 524

The Infant, 525

The Walking Child, 526

Imaging Studies, 527

Ultrasound, 527

Radiography, 530

Arthrography, 532

Magnetic Resonance Imaging, 533

Screening Criteria, 534

Treatment of血e Neonate, 534

The Pavlik Hamess, 534

Treatment of血e Yo皿g C軸d (Ages l to 6 Mon血s), 536

The Pavlik Hamess, 536



Problems and Complications Associated wi心血e Pavlik

Hamess, 537

Other Splints and Braces, 537

The Frejka P皿ow and Triple Diapers,与38

Treatment of血e Child (Ages 6 Mon血s to 2

Yea重s),う39

General Guidelines, 539

Tracdon,与39

Closed Reduction, 540

Open Reduction, 546

Media1 4押γOaCh, 546

An毎γior 0pen Reduction, 548

Qpen Reduaion w励Femoral Shoγteni移　549

Qpen Reduction w初JmOmimte Osteoton切　549

Treatnem ofthe Older Child (Ages 2 Yca重s and Older) 568

Complications and Pitfalls, 582

Avascular Necrosis,与82

Interventions to Alter the E飾ects of Avascular Necrosis, 584

Tmchanteγic坤や砂5iodesi3, 584

TγOChanteric AdγanCemenち　584

I研eγtrOChanteγic Double Osteotomy, 584

Lateγal Closing We毎e Vあゆs Osteotomy w訪h TγOChanteric

AdγanCemenち　584

Inadequate Reduction and RedisIocation’ 586

Residual Acetabular Dysplasia, 587

Acetabular Dysplasia Presenting Late, 587

Recon§truCtive Procedures for Dysplasia, 596

Simple Pelvic Osteotomies That Reposition the

Acetabulum, 596

Pembeγ育On Osteoto7男ら　596

Salteγ Imominate Osteotomy, 6j8

D略a Osteoton男　63上

Complex Osteotomies That Reposition the

Acetabulum, 632

Stee1 0steotom男　632

丁bmis Osteotom男∴節2

Gan2 0steotom男　633

Osteotomies That Augment the Acetabulum, 642

Chiari Osタeoわn男　従2

SheゲPγOCeduγeS, 646

TeratoIo辱c DisIocation of血e Hip, 646

しegg-CaIv6-Perthes Disease ………… …655

Definition, 655

History, 655

Early Treatment Concepts, 655

The Concept of Containment Treatment, 655

E亀o葵og男　656

Coagulation Abnormalities, 656

Arterial Status of the Femoral Head, 658

Venous Drainage of the Femoral Head and

Neck, 661

Abnormal Grow血and Development: The “Predisposed

Ch組d:’ 661

Trauma, 662

Hyperactivity or Attention Deficit Di§Order・ 663

Hereditary Influences, 664

Environmental Influences, 665

Synovitis, 665

A “Unifying” Hypothesis, 665

Pa血0lo軌　66与

Pa血oIogic Anatomy, 665

Findings Suggestive of a Systemic Process, 668

Findings Suggestive of Double Infarction, 669

Metaphyseal Changes, 670

Contents ... xix

Clinical Presentation, 670

Symptoms, 670

Signs, 672

Clinical Course, 673

Natural History of the Disease, 674

量maging Studies, 675

Radiographic Staging of Disease Evolution’ 675

In訪iai Stagら　6乃

Fγ喝mentation St懲ら　675

Reos姉cation (Healing) S均や　6乃

Resid〃ai St卿　6乃

Other Radiographic Finding§, 675

Changes in肋e Metaphysi5, 675

Changes in the Physis, 678

Changes in the Acetabulum, 679

Limited Radiqgr印hic Changr5, 679

B紡teγal Changes, 679

Magnetic Resonance Imaging, 679

Scintigraphy, 681

Arthrography, 682

Ultrasonography, 683

Computed Tomography, 683

Classification Systems Based on Radiographic

F血d血gs, 683

The Cattera11 Classification, 683

The Lateral Pi11ar Classification, 684

Classification of End Results, 687

T71e Mose Clas5殖ation, 687

珊花Stulbe碓Class殖ation, 687

Prognostic Risk Factors’ 687

Di飯井ential Diagnosis, 689

Treatment, 691

Symptomatic Therapy, 692

Experimental Rationale for Containment Treatment, 693

Nonsurgical Containment Using Orthotic Devices, 694

Surgical Containment, 696

罵moγa1 05teOtOmy, 696

Imomimte Osteotomy, 698

Combined Femoγal and Imomimte Osteotomy, 699

Va軌3 0steotom男　699

SheVAγthγ呼lasりん　700

Chiaγi Osteoton砂　州」

Cheiiecton功　刀」

Treatment of Osteochondritic Lesions in the Femoral

Head, 702

Long-Term Progno§is’ 702

VO LU M E　2

CHAPTER 1 7

Slipped CapitaI FemoraI Epiphysis……・711

Introduction, 711

Incidence and EpidemioIogy, 711

Classification, 712

Ed○○o紺, 715

Mechanical Factors, 715

Endocrine Factors, 715

Pa血0loⅣ, 716

Clinical Picture, 718

Imaging Studies, 719

Plain Radiography, 719

Computed Tomography, 720

Technetium 99 Bone Scan, 721

Ultrasonography, 721



XX　'O'　Contents

Magnetic Resonance Imaging, 721

Treatment, 722

Initial Management of Patients with Suspected Slipped

Capital Femoral Epiphysis, 722

Definitive Treatment, 722

Stabie Sl砂ed C`妙高初Femo糊l Epやhysis, 722

Unstabie Sl躯,ed Ctzpital Fbmoγaj守P4)hysi3, 744

Anteγior and協動s Slテクs,乃5

Residual Deformity After CIosure of the Physis, 745

Prophylactic Treatment of血e Contralateral Hip, 745

αmpHca屯ons, 747

Chondrolysis, 747

Ciinic訪PγeSentation, 747

卑,idem io塵勤∴乃8

助0焼野∴乃9

Patho10動　乃9

栃tuml Histol乃∴乃9

Treatmenち　7与0

Avascular Necrosis, 750

重十eatme妨　75」

IJOng-Tem Outcome for Patients wi血Slipped Capital

Femoral Epiphysis, 753

Untreated Slipped Capital Femoral Epiphysis, 753

Treated Slipped Capital Femoral Epiphysis, 753

Remodeling 4伽r卑タや妙seal Sta脇ization, 758

Swmmaγ qfNa寂γal History and O研come〆

Tnatmen章, 758

CHAPTER 1 8

Congenital Coxa Vara…………………‥765

Incidence, 765

He重e心中, 76与

Clinical Features, 765

Radiographic Findings, 766

Pa血ophysi○○oⅣ, 768

Biomechanics, 768

Treatment, 770

CHAPTER 1 9

Disorders of the Femur　　　　　　　　783

Femoral Anteversion, 783

Definition, 783

Clinical Characteristics, 783

Di飾erential Diagnosis, 783

Prognosis and Natural History, 783

Association wi血Other Conditions, 784

Measurement, 784

Treatment, 784

Snapping Iliotibial Band Syndrome, 787

CHAP丁ER 20

Disorders of the Knee ………………………789

0steochondritis Dissecans, 789

Etiology, 789

Mechanioの鼻　789

Heredi初男∴789

おchemia, 789

Pa血〇〇〇軌　790

Clinical Presentation, 790

Diagnostic Studies, 790

Treatment, 791

太めnqpeγatiγe丁ナeatme妨　79」

Ar肋γ05C呼ル　カI

Patellofemoral Instab址ty’ 793

Recurrent Patellar Dislocation, 793

Incidence, 793

Eわlo動音　乃3

Clinical Pia研ら　794

Di碓nO5tic Studie5, "4

Treatme妨　797

Recurrent Patellar Subluxation, 799

Clinical Presentation, 799

Di碓nOStic Studie5, "9

Treatmenち　799

Habitual Dislocation of the Patella, 810

Chronic DisIocation of the Pate11a, 810

Patellar Pain Syndrome or Excessive Lateral Pressure

Syndrome, 810

Plica Syndrome, 810

Clinical Presentation, 810

Diagnostic Studies, 811

Treatment, 811

Bipartite Pate皿a, 811

Treatment, 811

Larsen-Johansson Disease, 811

Congenital DisIocation of血e Patella, 811

Clinical Presentation, 811

Treatment, 811

Osgood-Schlatter Disease, 812

Clinical Presentation, 812

Diagnostic Studies, 812

Treatment, 813

Complications, 813

Discoid I.ateral Meniscus, 814

Pathogenesis, 814

Clinical Presentation, 814

Diagnostic Studies, 815

Treatment, 815

Congenital Dislocation of血e Knee, 815

Etiolo軌　822

Clinical Features, 822

Associated Disorders, 823

Diagnostic Studies, 823

Pathology, 823

Classification, 823

Treatment, 823

Results, 82う

Congenital Tibiofemoral Subluxation, 825

Clinical Findings, 825

Radiographic Findings, 825

Patholo郡, 82与

Treatment, 825

Acquired Genu Recurvatum, 825

Treatment, 828

Pop耽eal Cysts, 829

Clinical Presentation, 829

Di節erential Diagnosis, 829

Pa血0logy, 829

Diagnostic Studies, 831

Treatment, 831

CHAPTER 21

Diso「ders of the Leg…………………….839

Introduction, 839

Genu Vamm (Bowlegs), 839

Phy§ioIogic Genu Varum, 839

Tibia Vara, 840

Infantile Tibia Vara (BIount’s Disease), 840

朗olo動　840



Phルio嬢男　840

Clinical Featuγeち　841

Radiographic FeatuγeS, 842

D折かemial Di碓nOSi3, 844

Class輝ation, 844

Treatmenち　845

Summa男　850

Adolescent Tibia Vara, 850

朗olo動　850

Clinical罵a加res, 85I

Radi呼γ印航Findings, 85」

了十eatme妨　85」

Tibia Vara Secondary to Focal Fibroca正Iaginous

Dysplasia, 855

Radiogr印履Findinめ　855

丁ナea肋e帝　855

Genu Valgum (REock-Knees), 855

PhysioIogic Genu Valgum, 855

Genu Valgum Secondary to Previous Proximal Tibial

Fracture, 861

Genu Valgum Secondary to Misce11aneous Causes, 861

Tibial Torsion, 863

Clinical Features, 866

Treatment, 866

Bowing of血e Tibia, 867

Congenital Anterolateral Bow of血e Tibia, 867

EtioIogy and Pa血oIogy, 867

Classification, 868

Clinical Features, 868

Treatment, 868

Inけameduila7y F疑ation, 8乃

脇sc訪a諦zed Fib諦aγ Gγ坊　877

Elec諦cal Stimuiation, 878

ExtemaJ F壷ation and DistγaCtion Osteogenesi5, 878

Late Fracture, 881

Amputation, 881

Anterolateral Bow of血e Tibia-Benign Form, 881

Congenital Posteromedial Bow of血e Tibia, 883

EtioIogy and Clinical Features, 883

Treatment, 883

Congenital Pseudarthrosis of血e Fib山a, 883

Treatment, 887

CHAPTER 22

Disorders of the Foot …………………‥891

Introduction, 891

Normal Variations, 891

Os Trigonum, 891

Accessory Navicular, 895

Patho塵男　896

Imaging Stc/dies, 896

Clinical Featc/re5, 896

T舵atmem, 896

Re鋤l跨and CoIタやlications, 897

0steochondroses, 899

K6山er’s Disease, 899

Etiolo幼　899

Ciinical Feat鋤γe5, 899

Radiogγ印hic Findin統, 900

Treatmenち　900

Resui匁　900

Freiberg’s Infarction, 900

助olo動　90」

Clinicai Features, 90」

Radiog名ap履Findinめ　90」

乃・eatmenち　90I

Contents o'. xxI

Congenital Deformities, 901

Postural Deformities, 901

Metataγ鋤3 Add14Ctl仙　90」

丁も砂es Calcaneoγa勘3, 903

Flexible Flatfoot (Pes Planovalgus), 908

C初ical FeatuγeS, 909

脇tural Hi3tOI男　9」2

Treatmenち　9J2

Sα碓ical Man略eme妨　9」4

Skewfoot, 921

Radiogγ印hic Findin紗∴班2

打eatmenち　鎌鵜

Congenital Talipes Equinovarus (Clubfoot), 922

E加l勤　勉3

Pathoamtom男　兜3

Diagnostic FeatuγeS/D砺,γential Dingno5i5, 927

Nonapeγatiγe T,.eatme妨　927

S“ngicai Tγeatme妨　933

C研γent Qperatiγe Ttchniq均　937

Postapeγatiγe Co71砂cations, 94」

Reγision/Secondaγ PγOCeduγeS, 945

BoプリPγOCe巌γe5, 946

Vertical Talus, 959

D〆訪tion, 959

Clinical Featuγe3 and Associated Cond筋ons, 959

Etiolo動　959

Patholqgic Amtomy, 959

Radipgγゆ妨　96」

D砺3re融ai Diagnosis, 96」

冒すeatmenち　966

Re5ults and Complications, 967

Tarsal Coalition, 967

Histoγical Aやe碕　967

Etio10動　967

Clinical Fea加γeS, 974

Imqging S加dies, 976

丁ナeatmenち　980

Re鋤lts and CoI印Iicatio侭　98」

Cle免F○○t, 983

Etio嬢男　983

Ciinical Feat書/γeS, 983

Treatmenち　983

Neurogenic Abnormalities, 984

Cavus Foot, 984

朗olog男　984

Clinicai Presentation, 985

Radiogγ印hic Eγal脇加n, 988

Furtheγ Di館no訪c Eγal“ation, 989

丁ナeatmenち　989

Toe Defomrities, 1012

Ha11ux Valgus, 1012

砂n研Omタ, 」O」2

Amtom男」O」3

Radiogr印巌c月xamination, 」O」4

Class碓a房on, 」O」4

舟eatmenち∴ 」0」4

Hallux Valgus Interphalangeus, 1019

Hallux Varus, 1019

Hallux Rigidus, 1019

Polydactyly, 1021

Syndacウ1y, 1023

Macrodactyly, 1024

Varus Fifth Toe, 1024

CurlyToes, 1027

Hammer Toes, 1027

Mallet Toe, 1027

Longitudinal Epiphyseal Bracket, 1032

Subungual Exostosis, 1032

GIomus Tumor, 1032



XX!l o o o Contents

CHAPTER 23

しimb Length Discrepancy……………・ 1O39

Leg Length Inequality, 1039

Introduction, 1039

EtioIogy, 1039

Impact of Leg Length Inequality, 1040

Assessment of Leg Length Inequality, 1041

Clinic(れ∴ 」04」

Radiogγ印履, 」043

Prediction of Leg Length Inequality in the Skeletally

Immature Child, 1045

Noγmal Sたele融Growth, 」045

Prediction qf Growth Remaining jn the FemcJγ and

T筋a, 」O45

Summar星f Growth Remaining md Timing qf

Ep蜜hysiodesis Methods, JO53

Treatment of Leg Length Inequality, 1058

Indications, 」O58

0γthotic Mam鎌me妨」058

Shoγtening qf the Long Lcg, jO58

Lengthening〆’the Short Leg; jO77

Principles of Angular Deformitγ Correction in

Children, 1103

Introduction, l103

EtioIogy, l103

Assessment of Deformity, 1103

Normal Lower Extremity Alignment, 1 103

Principle§ Of Deformity Correction, l 107

Surgical Options for Deformity Correction, llll

Hemi呼やhyseal St呼ling, jjjJ

Hemi印やh〆iode料」」」」

O5teOtO7γ,上」」3

SEC丁lON =I ●　Neuromusくu8ar

Disorde「s 1119

CHAPTER 24

Disorders of the Brain ………………‥1121

Levels of A債Cction, 1121

Cerebral Palsy, 1122

Definition, 1122

EpidemioIogy, 1122

EtioIogy, 1123

Prenata鼻」」23

Peγim細な」」23

Postmt易」」23

Classification, 1123

HistopathoIogic Findings, 1 124

Evaluation, 1124

O血er Assessments, l127

Ga訪Am砂塵, 」」27

Prognosis for Ambulation, 1130

Treatment, 1130

Nonsulgical Treatme妨　H30

Medical Treatment qf5pastic砂　上j32

Su移ical丑eatme妨」上34

戸botS機略e′γ 」」34

Knee Su碓eγ, H58

HipS研繁男」」乃

The Upper Limb, 1211

IntγOduction, 」2」」

Sensory Jmpaiγme所; J2」」

聯c跨On Growth, 」2」」

Treatmenち∴ 」2」 」

Spinal Deformity, 1222

Scolio5is, 」222

箪On匂′loり肩5 and?pon匂′loli5thesis, 」230

Ceルical箪,ine箪,On匂′iosis, 」230

mizotomy, 1231
Fractures, 1232

Outcome Assessments, 1234

Re慣Syn心ome, 1242

Hereditary Spastic Paraparesis, 1243

Ataxia Syn血omes, 1246

Friedreich’s Ataxia (Hereditary Spinocerebe11ar

Ataxia), 1246

Clinical FeaれIreS, J246

Diagnosis, 」247

0rthqクaedic Man移eme妨」247

PγOgnOSis, 」247

CHAPTER 25

Disorders of the Spinal Cord……・∴‥ 1249

Myelomeningocele, 1249

Introduction, 1249

Incidence, 1249

Embryology, 1250

Etiology, 12与1

Heredity, 1251

Pa血0logy, 12与2

Sたin, I252

Menin鎌も」252

坤iml Coγd, 」252

Pe佃he畑l Roo紙, 」252

Veγtebme, I252

Bγain, 」253

Treatment, 1253

Gene訪Pγin(垂Ies, j253

Long-了セm O妬Ome, 」253

Heal血Problems of the Myelomeningocele Patient, 1255

Geneγal/UniveγSal PγOblem$∴ 」255

L加,eγ E妬em砂Function in r砂elomeningocele, j255

P訪eγ切, I255

Cogn訪iγe Problem5, 」255

Paychosocjal J′呼lications qfÅ少elomeningocele, j255

箪ec殖ProZ,lems切′ LeγeZ, j256

賄研0鋤頑ca上汁eatme妨」257

Ciosuγe qf the A少elomeningocele Sac, j257

均′dγOC呼hal均」257

Otheγ箪)iml Cord Abnorma履es, 」258

Urolqgic Tナeatme妨　j258

Orthopaedic Treatment, 1259

Goals〆orihapaedic Mamgeme妨]259

PIγSical Examimtion qf the Nbwborn, j259

Peγiodic Assessme妨]260

M祝融isc砂imγ Cね仏　教26」

General Principles of Orthopaedic Management of

Myelomeningocele, 1261

Latex Ri非, I26」

Iγ昨ction, 」26」

Pγe5Sure Sores, J26」

Frac加γeS, 」262

Management of Specific Problems, 1262

Foot/Ankle Probiems, 」262

RotatiomJ D〆bγmities竹nteγmi/Exterml), J269

Knee, 」269

H互), 」272

箪ine, 」277

Orthotic Management, 1290

Geneγai Princ互,les qfBγaCjng/Reha脇巌寂m, J290



坤ec昨c ProtocoIs feγ Leγels, J29I

串ec殖BγaCeち∴ 」292

0theγ MobiliケAids, 」295

General Care of血e Myelomeningocele Patient, 1295

Sたin, 」295

Coun5eli移」296

Summaヮ, 1296

O血er Forms of Spinal Dysraphism, 1302

Lipomeningocele, 1302

C紡ical Fea加γeふ∴ 」302

Tγeatment, 」302

Tethered Cord (Thickened Filum Terminale), 1303

Diastematomyelia, 1303

C初ical Pictuγe, I303

Radi呼r印hic Findin統, 」303

T形atmenタ, 」305

Spina Bi丘da Occulta, 1305

Ciinicai Featureふ」305

Caudal Regression Syndrome (Sacral and Lumbosacral

Agenesis), 1305

Pathologic Pindin釣　上305

Cla35殖ation, 」306

Clinical Findin節, 」306

Tγeatmenち∴ 」3」0

Spinal Muscular Atrophy, 1311

Genetic Studies, 1311

Classification, 1311

Type J, Acwte Iタ的nt訪e SMA, J3」J

7)pe坊Chronic Iタ的nt訪e SMA, j3H

丁加e JH, K年侶e′be'g-Welandeγ SMA, 」3」2

Diiferential Diagnosis, 1312

Diagnostic Evaluation, 1312

Orthopaedic Treatment, 1312

Medical Treatment, 1317

CHAPTER 26

Poliomye看itis

Pa血0logy, 1322

Treatment, 1322

Acute Phase, 1322

M柳Sde卸asm, 」323

Moi5t Heaち∴ 」323

Convalescent Phase, 1324

Pa椛γn5 qfMotoγ Actiγiりん」324

Fat勧e, 」324

ContγaCtuai D少γm砂and ProgγeSSiγe Loss〆

Function, 」325

Chronic Phase, 1325

P砂5ical Theγ呼男」325

Oγ功oses and Otheγ Apparatus, J326

S`4移eγ, 」327

The Hip, 1329

Soft Tissue Contracture, 1329

T7?e Loweγ Limb, 」330

T71e Pelγis and了ナwn太, j33」

Treatment, j33」

Gluteus Medius Paralysis, 1336

Gluteus Maximus Paralysis, 1336

Qpeγatiγe了セchnique笹aγγ], 」337

耽chnique jZ,γ CoγγeCtion qf Remai扉ng ContγaCtureS Zn

Poliomye擁ic Dゆmities, J348

Paralytic Dislocation of the Hip, 1349

Tγeatment, 」350

Aγthrodesis qf the H互,, J350

The Knee, 1351

Quadriceps Femoris Paralysis, 135l

Contents　' '. xx!‖

Flexion Deformity of the Knee, 1358

Genu Recurvatum, 1358

Flan Knee, 1360

Specific Defdrn血ies of血e Foot and Ankle, 1361

Paralysis of Peroneal Musdes, 1362

Paralysis of Peroneals, Extensor Digitorum Longus, and

Extensor Hallucis Longus, 1363

Paralysis of Anterior Tibial Musde, 1364

Paralysis of Anterior Tibial Muscle, Toe Extensors, and

Peroneals, 1365

Paralysis of Triceps Surae Musde, 1365

Arthrodesis of the Foot and Ankle, 1373

Triple Ar血rodesis, 1373

Extra-articular Subtalar Arthrodesis, 1388

Ankle Fusion and Pantalar Arthrodesis, 1388

Anterior or Posterior Bone Blocks to Limit Motion at

An岨e, 139与

The Trunk, 1395

The Shoulder, 1395

Prime Movers, 1395

Steering Group, 1395

Depre§SOr Group, 1406

Arthrodesi§ Of血e Shoulder, 1407

The Elbow, 1408

Steindler Flexorplasty, 1408

Pectoralis Mdyor Transfer to Restore Elbow Flexion, 1418

Pectoralis Minor Transfer, 1418

Stemocleidomastoid Transfer, 1418

Anterior Transfer of血e Triceps Brachii, 1419

Latissimus Dorsi Transfer, 1419

Paralysis of the Triceps Brachii Muscle, 1419

The Forearm, 1424

CHAPTER 27

Disorders of the PeripheraI Nervous

Syste m

Hereditary Motor and Sensory Neuropathies, 1435

Charcot-Marie-Too血Disease Type l, 1435

Genetics, 」435

Clinical PγeSentation, J435

Dia卵05tic Eγaiuatわn, 」435

0rth印aedic Mani佃tatio碓, 」436

Charcot-Marie-Tooth Disease Type 2, 1445

Hypertrophic Interstitial Neuritis (Dejerine-Sottas

Disease), 144与

Patho履)′ 」445

C枕ical Fea露ノγeS,上445

Diagnosis, 」445

Pr岬nOSis and丑eatme妨」445

Re氏um’s Disease, 1447

Congenital Analgia’ 1448

Congenital Insensitivity to Pain, 1448

Clinicai FeatuγeS, 」448

Familial Dysautonomia (Riley-Day Syndrome), 14与3

Congenital Sensory Neuropathy, 1453

Hereditary Sensory Radicular Neuropathy, 1453

Congenital Insensitivity to Pain wi血Anhidrosis, 1453

Lesch-Nyhan Syndrome, 14与3

Syringomyelia, 1454

Gu皿ain-Barre Syndrome (Acute Polyradiculoneuritis), 1454

Diagnosi3, 」455

Clinicai Featureふ∴ 」4与5

Treatmem, ∴ 」455

Sciatic and Peroneal Nerve Palsy, 1455

Etiolog男」455

Pathoiogic Amtom男」456



XX!v ... Contents

Histo嬢男」456

Clinical Co研箪, 」456

心m衰ng Studie与, 」456

了ナeatme妨」456

CHAP丁ER 28

Mus⊂ie Diseases 1 46う

Musc山ar Dystrophies, 1463

Definition, 1463

Historical Aspects, 1463

Classification, 1463

EtioIogy, 1463

PathoIogy, 1465

Biochemical Considerations, 1465

ElectromyographylNerve Conduction Velocity, 1467

Ducheme,s Muscular Dystrophy, 1467

Clinical Features, 1467

Physical Examination, 1468

Medical Concems, 1469

Diagnosis, 1469

Treatment, 1469

Ph巧ical 】肋eγ砂」469

Loweγ Limb Sulgr男J469

やml Sul繁男」470
Ane弱esia Concern?, j47」

T+ea肋ent qf fhe均peγ跡かemit料J477

Steroid Ther呼y, J477

Gene棚e堆男J477

Becker’s Musc山ar Dystrophy, 1477

Clinical Features, 1478

Medical Concems, 1478

Muscle Biopsy, 1478

Or血opaedic Management, 1478

Other Treatments, 1478

Emery-Dreifuss Musc血ar Dystrophy, 1478

Clinical Features, 1479

Serum Enzymes, 1479

Medical Concems, 1479

Muscle Biopsy, 1479

Orthopaedic Management, 1479

Anesthesia Concems, 1479

Limb-Girdle Musc山ar Dystrophy, 1479

Clinical Features, 1479

Laboratory Findings, 1479

Medical Concems, 1480

Treatment, 1480

Facioscapulohuneral Musc山ar Dystrophy, 1480

Clinical Features, 1480

Laboratory Findings, 1481

Medical Concems, 1481

Medical Treatment, 1481

Orthopaedic Management, 1481

O血er Foms of Musc山ar Dystrophy, 1481

Infantife Facioscapulohumeral Muscular Dystrophy, 1481

Scapuloperoneal Dystrophy, 1481

Congenital Muscular Dystrophy, 1481

Myotoric Dystrophy, 1487

Etiology, 1487

Clinical Features, 1487

Associated Medical Problems, 1487

Thomsen’s Myotonia (Myotohia Congenita), 1489

PathoIogy, 1489

Clinical Features, 1489

Laboratory Findings, 1489

Di節erential Diagnosis, 1489

Treatment, 1489

Prognosis, 1489

Metabolic Diseases of Muscle, 1489

Periodic Paralysis’ 1489

Hypokalemic Periodic Paralysis, 1490

Etio穣乃」490

Clinical Features, J490

Labomtoγ Findin紗I490

T化atme砿I490

Hyperkalemic Periodic Paralysis, 1490

朗o嬢男」49」

Clinical Fea加γeS, J49J

Labomto′γ Findin統, 」49I

Tγeatme研; 」49」

McArdle’s syndrome (Myophosphorylase

Dc丘cienq), 1491

Idiopa血ic Paroxysmal Myoglobin町ia, 1492

Polymyositis and Dematomyositis, 1492

Eti〇〇〇gy, 1492

Pa血〇〇〇軌1493

Clinical Features, 1493

Laboratory Findings, 1494

Electromyography, 1494

Diagnosis, 1495

Treatment, 1495

Outcome, 1495

Pyomyositis (Suppurative Myositis), 1496

EtioIogy’ 1496

Clinical Features, 1496

Laboratory Findings, 1496

Imaging Studies, 1496

Diiferential Diagnoses, 1496

Treatment, 1496

Myositis Ossificans (Myositis Ossificans

Circumscripta), 1496

Classification, 1497

PathoIogy, 1497

Clinical Features, 1497

Imaging Studies, 1497

Di飾erential Diagnoses, 1498

Treatment, 1498

Idiopa血ic Fibrosis of Muscles (Progressive Fibrosis of血e

Quadriceps), 1499
EtioIogy, 1499

PathophysioIogy, 1499

Clinical Features, 1499

Treatment, 1499

Myas血enia Gravis, 1500

Incidence, 1500

Etiology, 1500

Clinical Features, 1500

Momtal丑ansient Å少asthenia G腸γis, I500

Congenitのl r砂as肋enic fyndrome5, j500

J“γenile Myasthenia Gγaγis, J500

Diagnosis, 1501

Treatment, 1501

VO LU M E　3

SECTION IV. O巾hopaedi`

D isorde「s

CHAPTER 29

Skeietal Dysplasias ……………………. 15O5

Introduction, 1505

Nomenclature and Classification, 1506



Achondropla§ia, 1510

Genetics, 1510

PathophysioIogy, 1510

Clinical Features, 1510

Radiographic Findings, 1512

Prenatal Diagno§is, 1513

Differential Diagnosis, 1513

0r血opaedic Considerations, 1513

Cγanioceγγical Stenosis,上5」3

棚0γaCO寂mbaγやりhosi5, 」5」4

呼inal Steno5is, 」5」6

Angular D〆brm寂es qf #!e Loweγ且ctremitfe$ J5」7

Shoγt Sta加γe, I5」7

Hypochondroplasia, 1521

Genetics, 1521

Clinical Features, 1521

Radiographic Findings, 1521

Or血opaedic Considerations, 1521

Treatment, 1521

Thanatophoric Dwarfism, 1521

Genetics, 1521

Prenatal Diagnosis, 1522

Type l and2 Forms, 1523

Radiographic Findings, 1523

Prognosis, 1523

Pseudoachondroplasia, 1523

Genetics, 1523

Pa血○○ogy, 1与23

Clinical Features, 1523

Radiographic Findings, 1525

Orthopaedic Considerations, 1526

Spondyloepiphyseal Dysplasia, 1527

Spondyloepiphyseal Dysplasia Congenita, 1527

Gene庇も　」527

αni側1上もatures, 」527

Radiogr呼hic Findin節, 」527

Or砺apaedic Considemtionふ∴ j528

Spondyloepiphyseal Dysplasia Tarda, l与29

Genetics, 」530

C紡ical Features, j530

Radiogr印hic Findin砂　上530

Oγ砺apaedic Considerations, j530　　　　,

M山tiple Epiphyseal Dysplasia, 1531

Genetics, 1531

PathoIogy, 1与31

Clinical Features, 1532

Radiographic Findings, 1533

Or血opaedic Considerations, 1534

Diastrophic Dysplasia (Diastrophic Dwarfism), 1535

Genetics, l与35

PathoIogy, 1535

Clinical Features, 1535

Radiographic Findings, 1537

Prenatal Diagnosis, 1538

Diiferential Diagnosis, 1538

Orthopaedic Considerations, 1539

Kniest’s Dysplasia (Pseudometatropic Dysplasia), 1 542

Genetics, 1542

Pa血ology, 1与42

Clinical Features, 1542

Radiographic Findings, 1542

Treatment, 1544

Or血opaedic Considerations, 1544

Chondrodysplasia Punctata, 1545

Genetics, l与45

Pa血0logy, 1う45

Clinical Features, 1546

Radiographic Findings, 1546

Contents　'''　xxv

Prenatal Diagnosis, 1546

Orthopaedic Considerations, 1546

Prognosis, 1546

Metaphy§eal Chondrodysplasia, 1 547

Jansen Type, 1547

Genetics, 」547

Clinicai Feaかげe3, I547

Radiogγ印履Findings, 」547

Endocγine Abnoγmalitieち　j547

Schmid Type, 1547

Genetics, 」547

Clinicai FeatuγeS, 」547

Radiogγゆhic Findings, 」548

D砺フ移n房al Dia卵0赤」548

Oγthapaedic Considerations, J548

Cartilage-Hair Hypoplasia (McKusick Type), l与49

Geneticち∴ 」 549

Clinical Features, I549

Radiogγ坤hic Finding$　j549

Oγthqpaedic Consideγaタions, j549

0steope億OSis, 1うう0

Genetics, 1550

Pa血0logy, 1与う0

Malignant Osteopetrosis, 1550

Benign or Tarda Osteopetrosis, 1550

Osteopetro§is Associated with Renal Tubular Acidosis, 1551

Radiographic Findings, 1551

Laboratory Findings, 1552

Prenatal Diagnosis, 1552

Differential Diagnosis, 1552

Problems and Complications, 1552

Treatment, 1553

Orthopaedic Considerations, l与53

Progressive Diaphyseal Dysplasia (Cam皿ati-Engelmam

Disease), 15うう

Genetics, 1うう5

PathoIogy, 1555

Clinical Features, 1555

Radiographic Findings, 1556

Laboratory Findings, 1556

Diffdential Diagnoses, 1556

Treatment, 1556

0steopo敵組osis, 1与う7

Genetics, 1557

Pathology, 1うう7

Clinical Features, 1557

Radiographic Findings, 1557

Differential Diagnosis, 1557

Clinical Course, 1557

Osteopathia Striata, 1558

Genetics, 1558

Clinical Features, 1558

Radiographic Findings, 1558

Differential Diagnosis, 1558

Clinical Course, 1558

Melorheostosis, 1559

EtioIogy, 1559

Pa血0lo軌1うう9

Clinical Features, 1560

Radiographic Findings, 1560

Clinical Course, 1560

Differential Diagnosis, 1561

Treatment, 1561

Orthopaedic Considerations, l与61

Infalltile Cortical Hyperostosis (Caffey’s Disease), 1561

Genetics, 1562

Pa血0lo軌1う62



X義Vi ... Contents

Clinical Features, 1562

Radiographic Findings, 1564

Diagnosis, 1564

Prenatal Diagnosis, 1564

Di飾erential Diagnosis, 1564

Treatment, 1564

Or血opaedic Considerations, 1565

Clinical Course, 1565

Pyknodysostosis, 1565

Genetics, 1565

Pa血0loⅣ, 1う66

Clinical Features, 1566

Radiographic Findings’ 1566

Di節erential Diagnosis, 1567

Orthopaedic Considerations, 1567

Clinical Course, 1567

Cleidocranial Dysostosis, 1568

Genetics, 1568

Clinical Features, 1与69

Radiographic Findings, 1569

Orthopaedic Considerations, 1570

Idiopathic Osteolysis, 1570

Gorham’s Massive Osteolysis, 1570

Hereditary Multicentric Osteolysis with Dominant

Transmission, 1570

Hereditary Multicentric Osteolysis with Recessive

Inheritance, 1570

Nonhereditary Multicentric Osteolysis wi血

Nephropa血y, 1571

Radiographic Findings, 1571

Diiferential Diagnosis, 1571

Treatment, 1571

Mucopolysaccharidoses, 1572

Diagnosis, 1572

Radiographic Findings, 1574

Mucopolysaccharidosis I (Hurler’s Syndrome), 1574

Geneticち」574

Patho嬢乃I574

Clinical FeatαreS, 」574

Radi桝hic Findinめ」5乃

Tγeatme妨　」57与

0γ栃やaedic αnsideγation5, I5乃

Mucopolysaccharidosis II (Hunter’s syndrome), 1576

Genetic$ 」576

Patholog男」5乃

Clinical Features, J576

Radi呼r印hic Findin群, 」576

Tγeatme妨　j576

Clinical Course, J577

Mucopolysaccharidosis III (Sanfilippo Syndrome), 1577

Genetiα, 」577

Patholo動」577

Clinical Features, j577

Tγeatme吹　上577

Mucopolysaccharidosis IV (Morquio’s syndrome), 1577

Gene庇s, 」577

Diagnosis, 」577

Hi3tOiog男」577

Clinica頼揚t研eタ, 」577

Rad毎r印巌Findin統, 」579

Pγemtal Di館nosis’ j579

Orthapaedic Consideration5, j579

Mucopolysaccharidosis V (Scheie’s Syndrome), 1580

Mucopolysaccharidosis VI (Maroteaur-Lamy

Syndrome), 1580

Niemarm-Pick Disease, 1583

Orthopaedic-Re獲ated Syndromes …… 1585

M虹魚n’s syn血ome, 1585

Introduction, 1585

Heredity and Incidence, 1585

EtioIogy, 1585

Clinical Manifestations, 1586

Clinical Features, 1586

Statuγe and Pγ呼Ortion, 」586

Sk訪I and Fade5, 」587

匂′eS, I587

αrdioγa5Cular 5雄花m, 」587

0theγ Sたeletal Man佃融ionら」587

Otheγ Assocjated Anomalie5, j587

Diagnosis, 1588

Req蹄γementS, I588

Criteγia /br JnγOlγeme妨J588

Differential Diagnosis’ 1588

Homoヶ訪m諦a, 」588

Congenital Con協cfural Arachnodacかめ; J588

Heγeditaγ J“γenile Qphthalmoa励rqpat均l j590

0theγ Conditionタ, 」590

Treatment, 1590

CaγdioγaSCular砂stem, 」590

Skeletal fystem, j590

Infantile Marfin’s Syndrome, 1591

Pγ略nO5iち」59」

Hereditary Progressive Arthro-OPh血almopa血y ( Stickler,s

Syn心ome), 1与93

Clinical Features, 1593

Orthopaedic Manifdstations, 1593

Treatment, 1593

Congenital Contractural ArachnodactyIy (Beals,

Sずれ心ome), 1594

Clinical Features, 1594

Radiographic Findings, 1594

Di飾erential Diagnosis, 1595

Treatment, 1595

Homocystinuria, 1596

Biochemical Defect and PathophysioIogy’ 1596

Clinical Feature§, l与96

Vasculaγ Change3, J597

Mental Retaγdation, J597

Dislocation qf枕e Len5, J597

S加Ietai Cha碓eち　上597

Diagnosis, 1597

Treatment, 1597

Nail-Patella Syndrome (Hereditary

Onycho-OSteOdysplasia), 1599

Genetics, 1599

Clinical Features, 1599

Radiographic Findings, 1600

Associated Anomalies, 1600

Treatment, 1600

Iarsen’s syndrome, 1602

Clinical Features, 1602

NeuroIogic Evaluation, 1603

Differential Diagnosis, 1604

Radiographic Findings, 1604

Treatment, 1604

Cerγical均phosis, J604

Congenital DisJocation qr砺e Knee, J607

Congmital Di3location qfthe H砂　j608

Foot D〆訪miタies, 」6」O

Congmital Dislocation qf栃e Elbow oγ Radial Head, 」6j」

Scoliosi5, 」6」」

Summary, 1614



Apert,s Syndrome> 1615

Clinical Manifestations, 1615

Treatment, 1615

Down Syndrome (Trisomy 21), 1616

Introduction, 1616

Clinical Features, 1616

Orthopaedic Aspects and Treatment’ 1617

Instabi擁恒声he [桝eγ Ceγγical卸ine jn Down

りnd「ome, 」6」7

串e房ai Oり′n函傭, 」6」8

0cci〆ta手a脇ntai In諦めi砂, 」6」8

Ttea肋enタqf [廟er Ceγ壷a1 5f,ine Instabi砂’ j6」9

H堂, Disorder5,上62」

Patei′《がemor“i Disoγders J623

Foot DisoγdeγS, 」623

Neurofibromatosis, 1624

Introduction, 1624

Historical Perspective, 1624

Neurofibromatosis Type l (von Recklinghausen’s

Disease), 1624

Genetic Aやects qfNF-J言上625

Diagnosis〆NF-ら∴ 」625

Ciinicai Featuγe∫ザNF-ら∴ 」625

Sたeletal Abnoγma擁ies in NF-ら∴ 」628

Ma娼nant D略eneγaわn qfN鋤γqβbγOmaS, 」628

Cognitiγe D印c承J628

Neurofibromatosis Type 2, 1629

Fibrodyspla§ia Ossificans Progressiva, 1632

Introduction, 1632

EtioIogy, 1632

Clinical Features, 1632

Radiographic Features, 1634

HistoIogy, 1636

Treatment, 1638

Ehlers-Da血os Syndrome, 1639

Clinical Features, 1639

Classificatio n

丁加e I (Gγaγis), 」640

丁乃eH (財訪s), 」640

りpe脚(Be毎n均peγmO脇e), 」640

了乃e IV但Chymotic), 」640

りpeV　上640

7うpe Ⅵ, 」640

均やeⅥ嶋」640

均やe Ⅵ乃. 」640

Gaucher’s Disease, 1642

Genetics, 1642

Heredity, 1642

Pa血0logy, 1642

Clinical Features, 1643

Diagnosis, 1643

Prenatal Diagnosis, 1643

O血opaedic Manifestations, 1643

Bone MaγγOW Iγ堀tmtion, 」643

AγaSCuiaγ NecγOSis, 」643

Bone Cγises, ]644

Pathoiogic FγaCtureS, 」645

Ly庇Lesion3, 」645

05teOmγe脇s, 」645

Treatment, 1645

Or血opaedic Considerations, 1645

Arthrogryposis (Arthrogryposis M山tiplex

Congenita), 1647

Etiolo軌1647

Gene心cs, 1647

Clinical Manifestations, 1648

Cia5Sic A励γ鈍りpOSis, 」648

Di5tal Arthrogり仲OSis, 」648

Contents ... xxvil

PathoIogy, 1650

Differential Diagnosis, 1650

Treatment, 1652

Goais〆丑ea脇e妨」652

Tjming Qf Treatme妨]652

丁heH砂　上652

珊eKnees, 」652

棚eFee身　上653

Treatment Q声he 〔種)er Ektremities, j654

Scoliosi5 and 5f,ine D匂bγm砂㌧ 」660

Craniocaxpotarsal Dysplasia (Freeman-Sheldon or
αwhistling Face” Syndrome), 1662

Clinical Features, 1662

Treatment, 1662

Comelia de IJange’s Syndromc, 1663

Rubinstein-Taybi S)mdrome, 1665

Or血opaedic Manifestations, 1665

Surgical Treatment, 1665

Associated Anomalies, 1665

Otopalatodi蹄tal Syndrome, 1666

Proteus Syndrome, 1666

Clinical Features, 1666

Diagnosis, 1669

Differential Diagnosis, 1669

Orthopaedic Management, 1669

Klippel-Trenaunay Syndrome’ 1670

PathophysioIogy, 1670

Clinical Features, 1671

MγuS, 」67」

Ⅴなricosities, 」67」

Bone and Sqβ羅s彫均peγtγ呼h男」67」

Diagnosis’ 1672

Patient Evaluation, 1672

Treatment, 1672臆

Orthopaedic Considerations, 1672

Metatropic Dwarfism (Dysplasia), 1673

Camptomelic Dysplasia, 1677

Clinical Features, 1677

Spinal Deformity, 1679

Chondroectodemal DγSPlasia (Euis-Van Creveld

Syn心ome), 1679

Genetics, 1679

Clinical Features, 1679

Radiographic Findings, 1680

Treatment, 1681

Or血opaedic Considerations, 1681

Asphyxia血g Thoracic Dysplasia ( Jeune’s Disease)・ 1683

Pa血ology, 1683

Clinical Features, 1683

Radiographic Findings, 1683

Prenatal Diagnosis, 1683

Treatment, 1683

CHAPTER 31

Metabolic and Endocrine Bone

Diseases

General Pa血ophysioIogy, 1685

Nutritional Rickets, 1686

Pathology, 1686

Laboratory Findings, 1688

Clinical Features, 1688

Radiographic Findings, 1689

Treatment, 1689

Rickets of Prematurity, 1690

Drug-Induced Rickets, 1690

Vitamin D-Resistant Rickets, 1690



XXV間　●.. Contents

Laboratory Findings, 1690

Molecular Genetics, 1693

Clinical Features, 1693

Radiographic Findings, 1693

Medical Treatment, 1693

Or血opaedic Management, 1694

Tunor-Related Hypophosphatemic Rickets, 1695

Rena1 0steodystrophy, 1696

Pa血0logy, 1696

Laboratory Findings, 1696

Clinical Features, 1697

Radiographic Findings, 1697

Medical Treatment, 1698

O血opaedic Management, 1699

Prinary Hyperparatlyroidism, 1701

Idiopathic Hypoparathyroidism, 1702

Pseudohypoparathyroidism, 1 703

HJPervitaminosis D, 1704

Pa血0logy, 1704

Laboratory Findings, 1704

Clinical Features, 1704

Radiographic Findings, 1704

Treatment, 1705

ScurⅤ男1705

Pathology, 170与

Clinical Features, 1706

Radiographic Findings, 1706

Di節erential Diagnosis, 1707

Treatment, 1707

Hypervitaminosis A, 1707

Clinical Features, 1707

Radiographic Findings, 1707

Diagnosis, 1707

Treatment, 1707

Hypophosphatasia, 1708

Inheritance, 1708

Pa血oIogy, 1708

Laboratory Findings, 1709

Clinical Features and Radiographic

Findings, 1710

Peγinatal I功やho呼hatasia, 」7」0

Ii昨ntile均即pho乎hata5ia, 」7」O

Adult Iウややhoやha嬢ia, I710

Prenatal Diagnosis, 1710

Di節erential Diagnosis, 1710

Treatment, 1711

Hypexphosphatasia, 1711

Pituitary Dwarfism, 1711

Clinical Features, 1712

Radiographic Findings, 1712

Diagnosis, 1712

Treatment, 1712

Hypothyroidism, 1712

EtioIogy, 1712

Clinical Features, 1712

Radiographic Findings’ 1712

Diagnosis, 1713

Treatment, 1713

Or血opaedic Considerations, 1713

Idiopa血ic Juvenile Osteoporosis, 1715

EtioIogy, 1715

Clinical Features, 1715

Radiographic Findings, 1716

Diagnosis, 1716

Treatment, 1717

Osteogenesis量mperfecta, 1717

Introduction, 1717

Pa血ophysioIogy, 1718

Normal Collagrn Meめbolism, J7」8

CoI嬢en Metabolism in Ostengenesi3 I印e佃的J7I8

Classification and Heredity, 1718

Oste呼enesis Inやe考をc観7坊e J, J720

O5teOgene5i5 I’印e考をcta T加e JI J720

Os卸genesis I印e垂cta坊e切　j72I

Ostengene5is Impe考わめ7加e IV; J72」

Incidence, 1722

PathoIogy, 1722

Clinical Picture, 1723

Radiographic Findings, 1725

Seγere Foγm, 」725

Mildeγ Form5, J726

Hyperplastic Callus and Tumors in Osteogenesis

Imperfecta, 1726

Laboratory Findings’ 1727

Di節erential Diagnosis, 1727

Treatment, 1729

Medical Treatme妨J729

Orthqpaedic T/-eatme妨J729

Prognostication and Parental Counseling’ 1729

Surviγa鼻　I729

Ambulation, 」730

Antenatai Di碓nO料」乃O

Rehabilitation, 1730

Management of Long Bone Fractures, 1730

Management of Long Bone Deformity, 1731

Clo3ed Osteodasi3廟脇out h嬢γml萌ation, 」乃I

Closed Osteoclasis高th PeγCu励eo〃S Jntγamed初aγ

F読ation, I732

Qpen Osteotomy w脇Jnt朋medullaγ Fixation (Sqleld

Proceduγe), j732

LJse q声痕跡t朗s硯e Jntramedul′aγ (Bailり′-Dubo互)

Rod, 」733

Spinal Deformity and Its Management, 1738

Basilar Impression, 1739

CHAP丁ER 32

しimb Defi⊂ien⊂ies…‥　　　　　　1 745

EmbryoIogy and Genetics of Limb Development, 1745

Normal EmbryoIogy, 1745

Genetic Regulation of Limb Development, 1745

Classftying Limb Deficiencies, 1747

Frantz and O’Ra皿y Classification System, 1747

Identifying Specific Deficiencies, 1748

ISO/ISPO Intemational Classification System, 1749

General Treatment Concept§) 1750

Timing of Treatment, 1750

Social Factors, 1751

Long-Term Planning, 1751

Congenital Absence of Limbs, 1751

Timing of Limb Malformations and Deformations, 1751

Etiology of Limb Absences, 1752

Heritable Limb Deficiencies and Associated

Anomalies, 1752

The Sub。avian Artery Supply Disruption Sequence

Hypothesis, 1754

P§yChosocial Is§ueS, 1755

Congenital Iower Linb Deficiencies, 1756

Proximal Focal Femoral Deficiency, 1756

Class殖ations qfFemoml D印cien切　j756

C枕ical PγeSentation, J760

重ナeatme研; 」762

Fibular Deficiency, 1775

Class殖a加nケFibular D印denヶ, 」7乃



Cnnical Presentation, j776

冒すeatmenち∴ 」776

Tibial Deficiency, 1778

Jon跨Class殖ation Qf Tibial D印cjenay, 」779

Clinical Presen細tion, j779

冒すeatmenら　」780

Congenital Foot Deficiencies’ 1782

Congenital Upper Linb Deficiencies, 1782

Transverse Deficiencies, 1782

E融0動I782

Class姉ation qf砂mZ,mChydact勅」783

舟eatment qffymb朋ckydac砂功　j783

Amnion Di5γ印加n Seq書JenCe, J784

舟eatment qf Co73SIナiction Band5, J786

Radial Deficiencies, 1787

朗0棚乃」787

Clas姉ののめn, 」787

7ナeatment, 」787

Ulnar Deficiencies, 1787

助oio動」787

Class昨cation, 」788

Clinical Pγ跨entation, 」788

Treatmenち」789

Acquired Linb Absences, 1790

Primary Causes and Treatment Principles of Acquired

Amputations, 1790

蘭同職ma, 」790

Mal勧ant助mor5, 」792

P印ura Fulminans, 」792

Surgical Amputations, 1793

〔梗eγ Limb Amp朝露tion, 」793

Aboγe-Knee A現,研訪on, j793

Knee Disaγtic訪ation, 1794

Beiow-Knee Amp研a房on, 」794

Complications Associated with Amputations’ 1794

0γelgrOMh 4伽r An呼明細房on5棚γ0移h Long

Bones, 」794

Complica加ns Following Puγpu糊Fulmimns oγ

B録r碕, 」796

Immediate Fj請ing qfPγOS脇eses ;n young C脇dγen, 」796

Phanわm Pain, I796

Psychosocial Aspects of Acquired Amputations, 1796

M血tilimb Deficiencies, 1796

Bilateral Upper Limb Absences, 1796

Bilateral Lower Limb Absences, 1798

Bhateral Upper and Lower Limb Absences (Quadrimelic

Limb Deficiency), 1799

One Upper Limb and One Lower Limb Absences, 1799

Bilateral Upper Limb and One Lower Limb

Absences, 1799

Concepts of Pros血etic Management, 1799

General Guidelines, 1799

Upper Limb Prostheses, 1800

Lower Limb Pros血eses, 1801

Gait Problems Associated with Lower Limb

Prostheses, 1801

Guidelines for Replacing Prostheses, 1802

Pros血etic Management of Specific Deficiencies, 1802

Proximal Femoral Focal Deficiency, 1802

Fibular Deficiency, 1802

Tibial Deficiency, 1803

Foot Deficiencies, 1803

Foot Amputation, 1803

Amputation due to Malignant Tumors, 1803

Above-Knee Amputation, 1804

Khee Disarticulation, 1804

Below-Knee Amputation, 1804

CHAPTER 33

A巾hritis

Io血ts, 1811

General Considerations, 1811

Joint Fluid Analy§is, 1811

Gro35 Apクearance,上8上上

勝cosiケand Mudn CloちI8」3

MicγOSCq〆c且だamimtion, 」8」3

0theγ且糊mimtion5, 」8」3

Juvenile Rheumatoid Arthritis, 1813

Definition and Classification, 1813

Incidence and Prevalence, 1813

Demographics, 1813

EtioIogy, 1813

PathoIogy, 1815

Clinical Features, 1816

Pauciaγticulaγ乃A, 」8」6

Po♭′ar訪αlaγ On5e自炊A。 」8」7

S声佃mic Onset]親, 」8」7

Laboratory Evaluation, 1819

Radiographic Evaluation, 1819

Treatment, 1819

P句′Sical and Occ叫)a加nai棚eγ坤男i 」820

Oγthqpaedic Treatmenち　j820

了btal Ioint Arthγ(珂asケ, 」82」

Spond巾oa血opat軸es, 1821

Juvenile Ankylosing Spondylitis, 1821

Reiter’§ Syndrome, 1822

Psoriatic Arthritis, 1822

Acute Transient Synovitis of血e Hip, 1823

EtioIogy, 1824

Clinical Picture, 1824

Diagnostic Studies, 1824

Diffdential Diagnosis, 1824

Clinical Course, 1824

Treatment, 1825

Natural History, 1825

Neuropathic Arthropathies, 1825

Clinicopa血oIogic Features, 1825

Radiographic Findings, 182与

Treatment, 1826

Tuberculou§ Arthritis, 1826

Clinical Features, 1828

Radiographic Features, 1829

Treatment, 1831

General Medical Measures, 1831

Antituberculous Drugs, 1831

Orthopaedic Treatment of the Tuberculous Joint, 1831

Tuberc山o§is of血e Spine, 1831

PathoIogy, 1831

Clinical Features, 1833

Radiographic Features, 1833

Treatment, 1834

Paraplegia in Tuberculous Spondylitis, 1834

Gonococcal Arthritis, 1835

CHAP丁ER 34

Bone and ioint Infections…………….1841

Defimition, 1841

Historical Åspects, 1841

Acute Hematogenous Osteomyelitis and Septic

Arthritis, 1841

Epidemiology, 1841

EtioIogy and Pa血ophysioIogy, 1841



XXX O O'　Contents

Pathophysiology of Acute Hematogenous

Osteomyelitis, 1841

1布けC訪aγ Amton男184」

Cel初aγAnaめn切I842

Tγauma, 」842

CeJ初aγ MediatoγS qrI?研ammation, j842

Pa血ophysioIogy of Septic Arthritis, 1843

Pa血ogens Associated wi血AHO and Septic Arthritis, 1844

Clinical Presentation, 1845

Histo砂　上845

P功ical鳥xamimtion, 」845

Neomtal and J′昨ntile Osteoa「ticulaγ Iシ昨ction, j846

Laboratory Studies, 1846

Imaging Studies, 1846

Plain Radi撃γ即妙ち1846

Radionudide Scin商γゆ功I847

Co型)確d丁bm叩γゆり, I847

M館netic Re50mnCe Imag;ng’ J848

ぴt競艇m呼r印h弟」848

Diff料ential Diagnosis, 1850

Treatment, 1852

A呼iration, 」852

S録I詐γ-Sq,庇Aγ納所i$∴ 」853

Suタ坪γ-A勃セHemat呼enOuS Osteonγe脇3, 」858

An脇o房c柵eγ砂」858

CompⅡca心ons,重859

Osteonecrosis of血e Proximal Femur, 1859

Chronic Osteomyelitis, 1859

Special Considerations, 1860

Subacute Osteomyelitis’ 1860

Diskitis, 1862

Infection Secondary to Puncture Wounds, 1863

Septic Ar血ritis of血e Sacrohiac Joint, 1863

Osteomyelitis in Patients wi血Sickle Cell Disease, 1863

Chronic Recurrent M山tifocal Osteomyelitis, 1864

Gonococcal Septic Ar血ritis, 1864

Osteoarticular Infections Secondary to Rare

Pa血ogens, 1865

T〃be7て訪05is, 」865

ふγme Disease, J868

鋤hi履」869
BγWce脇γ Osteo7nyeli宛　j869

則nga1 0steonγeliあ」869

Ⅵ糊鼻I870

CHAPTER 35

HematoIogic Disorders ………………. 1879

He血oph址a, 1879

Incidence, 1879

Classification and Inheritance, 1879

Hemqp脇ia A, 」879

Hemqp脇ia B, 」879

1hn Wjlleb糊ndt Diseaseタ　j879

Gene Therapy, 1879

Clinical Picture, 1879

Hemoph班c Arthropa血y, 1880

Site〆’InγOlγeme妨」880

助th印I少io嬢乃」880

Ciini∽l Findin鈴」880

D解舵ntial Diagno3i3, 」880

Radiogγ印hic Findinめ」880

Soft Tissue Bleeding, 1881

In加musc“laγ and J”teγmuSCuiaγ Hemorγhage, J882

Nerve Palsy, 1883

Hemoph址c Pseudotumor, 1884

Fractures, 1884

DisIocations, 1884

Myositis Ossificans, 1885

Treatment, 1885

Medical Management, 1885

Treatment on Demam鼻J885

Pγap句′iaaic T鳩atme妨J885

Earり′ Bleeding into Muscles and S‘帝Tisswe$ J886

Hemarthrosis, J886

Amなesics, 」886

Aやimtion, 」886

S妨acute Hem印脇ic Arthr印at妨」886

Chronic Hemap脇ic Arthγapath男　j887

∧心n鋤碓i∽l Man喝eme融; 」887

Surgical Treatment, 1887

Hematoiogic ManqgemenちJ887

み′nOγeCめn坊I888

Synoγiorthesi与, I889

Tb幼I Joint R省lacement and AγthγOdesis, j889

Muγ印γ飲ia, I889

FれaC加γeち∴ 」 889

PseまJdofwmor$, J889

Sidde Cen Disease, 1892

EtioIogy and PathophysioIogy, 1892

Sickle Ce11 Crisis, 1892

S鳥ele励l Man姪鋤ions, I8兜

SECTION V o Musくりloskele置a8

Tumo「s

CHAPTER 36

GeneraI Principles of Tumor

Management

Tunors of血e Musc山oskeletal System, 1897

Diagnosis, 1897

Imaging, 1898

Eγaluaめn qf the Ini脇Radi卿h, I898

Anatomic Site q声he Lesion, J898

ChaγaCter qf脇e Lesion, J898

Reac加n qfS桝r名ounding Bom, J898

Sta少ng S加dies, 」899

Co型)uted丁bm呼γ印妨I899

M移netic Resomnce Jmlゆng, j899

Scintゆ1碑h男」899

Angi㌘γゆ砂　上899

Biopsy, 1899

Classification, 1900

Treatment, 1900

CHAPTER 37

Benign Musculoskeletal Tumo「s ……. 1901

Simple Bone Cysts (Solitary Bone Cyst, Unicameral Bone

句st), 1901

Etiolo軌1901

PathoIogy, 1903

Clinical Features, 1903

Radiographic Findings, 1903

Diiferential Diagnosis, 1903

Treatment, 1903

CorficosteγOid J句ec訪on$∴ 」904

Opeγatiγe Ttchnique qf Corticosteroid I?加cわn$ J905

A初tologous Bone MaγγOW均ec加ns, j905

DecoJ印reSSion qfq煉ly Mult砂e Dr脇ng, J905

C蹄e肋ge dfqsts FoJ′owed dy Bone Gγ(婦ng, j906



Aneurysmal Bone Cyst, 1906

巴tiolo軌1908

Pa血olo軌1908

Clinical Features, 1908

Radiographic Findings, 1908

Treatment, 1909

Fibrous Dyspla§ia, 1909

Etiology, 1911

Pa血0logy, 1911

Clinical Features, 1911

Radiographic Findings, 1911

Diiferential Diagno§is, 1911

Treatment, 1912

Osteofibrous Dysplasia of血e Tibia and Fib血a

(Campanacci’s Disease), 1914

巴tiolo妨1915

Pa血0logy, 191与

Clinical Features, 1915

Radiographic Findings, 1916

Diiferential Diagnosis, 1916

Treatment, 1917

Solitary Osteochondroma, 1917

Eti〇〇〇gy, 1917

PathoIogy, 1917

Clinical Features, 1919

Radiographic Findings, 1919

Di飾erential Diagnosis, 1920

Treatment, 1920

Sarcomatous Change, 1920

Hereditary M血tiple Exostoses, 1920

EtioIogy, 1921

Pa血0logy, 1921

Clinical Features, 1922

Radiographic Findings’ 1923

Diiferential Diagnosis, 1923

Treatment, 1924

Sarcomatous Change, 1924

Solitary Enchondroma, 1926

Pa血0logy, 1926

Clinical Features, 1926

Radiographic Finding§, 1926

Di飾erential Diagnosis, 1927

Treatment, 1927

M山tiple Enchondromatosis (Ollier’s Disease) and

Ma鮒cci’s syndrome, 1927

Pa血0logy, 1927

Clinical Features, 1927

Radiographic Findings, 1927

Treatment, 1928

Malignant Potential with Enchondromatosis, 1928

Chondroblastoma, 1929

Eti〇〇〇gy, 1929

Pa血oloⅣ, 1929

Clinical Features, 1930

Radiographic Findings, 1930

Di節erential Diagnosis, 1930

Treatment, 1930

Chondromyxoid Fibroma, 1930

Edology, 1930

PathoIogy, 1932

Clinical Features, 1932

Radiographic Findings, 1933

Di飾erential Diagnosis, 1933

Treatment, 1933

Osteoid Osteoma, 1933

Eti〇〇〇gy, 1933

Patho細ogy, 1933

Clinical Features, 1934

Contents .. '　xxx案

Radiographic Findings, 1934

Natural History, 1934

Diiferential Diagnosis, 1934

Treatment, 1934

Osteoblastoma, 1936

Pa血0logy, 1936

Clinical Features, 1936

Radiographic Findings, 1936

Diff料ential Diagnosis, 1937

Treatment, 1938

Hi§tio叩osis X (Imgerhans’Cell Histiocytosis), 1938

Eosinophilic Gran山oma: Solitary and M山tiple Without

Extraskeletal InvoIvement, 1938

Patho嬢男」938

Ciinioai Featまノ彬3, 」938

Radi(移r印hic Findin統, 」939

Di旅γential Diagnosis, 」940

丁ナeatmenち∴ 」94」

Hand-Schuller-Christian Disease: Multifocal Eosinophilic

Granuloma with Extraskeletal InvoIvement (Chronic

Disseminated Type), 1942

Letterer-Siwe Disease: M山tifocal Eosinophilic Granuloma

(Acute Disseminated or Infantile Form), 1942

Nonossifying Fibroma and Fibrous Cortical

De鮭ct, 1942

Pa血0logy, 1942

Clinical Features, 1943

Radiographic Findings, 1943

Di借料ential Diagnosis, 1943

Natural History, 1943

Treatment, 1943

Primary Synovial Chon心omatosis, 1944

EtioIogy, 1944

Pa血0l〇秒1944

Clinical Feature§, 1944

Radiographic Findings, 1944

Treatment, 1944

Pigmented VⅢonod山ar Synovitis and Giant-Cen Tunor

of the Tcndon Sheath, 1944

PathoIogy, 1944

Clinical Features, 1944

Radiographic Findings, 1944

Diiferential Diagnosis, 1946

Treatment, 1946

Dysplasia Epiphysealis Hemimelica (Trevor’s

Disease), 1946

EtioIogy, 1946

Pa血0lo軌1947

Clinical Features, 1947

Radiographic Findings, 1947

Natural History, 1948

Treatment, 1948

CHAPTER 38

Ma看ignant Bone Tumors……………… 1955

0stcosarcoma, 195与

Introduction, 1955

Classic Osteosarcoma, 1955

Pathol呼ic Findings, 」955

Clinical Findinめ」957

Imaging Findin統, I957

LaboγatOγ Findin紗」959

D携γential Diagnosis, j959

Sta少ng, 1959

Bi呼第I960

Tγeatmenち∴ 」962



XXXl! ... Contents

Metastatic Osteosarcoma, 2029

Ewing’s sarcoma and PNET, 2030

助硯0嬢ic Findin節, 2032

Clinical Findin紗　2033

Rad癌r印hic Findi′妙　2033

Sta鎌形　2034

Biqp第　2034

PγOgnOSis, 2035

Treatmenち　2035

Metastatic Ewing’5 Sarcoma伽T　2038

Chondro§arCOma, 2038

Ima〆碓Findi′妙　2039

Pafholqgic Findings, 2039

Treatme妨　2039

Soft Tissue Sarcomas, 2040

Rhabdomyosarcoma, 2040

Clinical月indin節, 2040

Pathol呼ic Findin鈴　2040

Imaging Findingち　2040

T化atment, 2040

Nonrhabdomyosarcoma Soft Tissue Sarcoma, 2042

Congenita頼ibγOSaγCOma, 2042

Nonrhabdomyosarcoma soft Tissue Sarcoma in Older

Children, 2042

Clini∽l Findin群, 2042

S掲ing and Imaging Stud料　2044

]与eatmenち　2044

SECTION VI o Mus`uioskeletaI
1nju鵬es

CHAPTER 39

Genera看Principles of Managing

Orthopaedic Injuries…………………‥2059

Introduction, 2059

Unique Properties of血e Immature Skeleton, 2059

Plastic Deformation, 2059

Buckle (Torus) Fractures, 20与9

Greenstick Fractures, 2060

Remodeling/Overgrow血, 2060

Physeal I巧uries, 2062

Physeal AnatomJ1 2062

Haγγis Grow栃ArγeSt Line$　2063

Clas姉cation qfPhyseal J巧wγies, 2064

Treatment qfPhyseal J句uγies, 2065

Cb印lications qfPhyseal J句中γies, 2066

Care of血e M山tiply Injured C軸d, 2072

Open Fractures, 2074

Gunshot Wounds, 2075

Lawnmower Injury, 2075

Compartment Syndrome? 2075

Vasc山ar叫iu正es, 2078

Casts, 2079

Child Abuse, 2079

S血maリ, 2081

CHAPTER 40

Spina=njuries

Cervical Spine Fractures, 2087

Anatomy, 2087

Mechanism of Injury, 2087

Diagnostic Features, 2087

Management of the Patient with Suspected Cervical Spine

Injury, 2091

Occipitoatlantal Dislocation, 2091

Atlas Fractures, 2092

Traumatic Atlantoaxial Instability, 2092

Odontoid Fractures, 2092

Pedide Fractures of C2 (Hangman’s Fracture), 2096

Fractures and DisIocations of the Subaxial Spine, 2096

Late Complications Following Cervical Spine Ipjuries, 2098

Traunatic叫iuries of血e Thoracic and Lunbar

Sp血e, 2101

Anatomy, 2101

Mechanism of Injury, 2102

Diagnosis, 2102

Radiographic Findings, 2103

Classification, 2103

Treatment, 2103

Non印eγatiγe Tナeatme妨　2103

0pe棚かe Tγeatme妨　2」O5

PhaγmaCO嬢ic T十eatment qfNeuγO嬢ic J旬vries, , 2」O6

Complications, 2107

Spinal Cord InjuIγ Without Radiographic

Abnormality, 2110

CHAP丁ER 41

Upper Extremfty lnjuries ……………‥21 15

Injuries to血e Clavicle, 2115

Anatomy, 2115

Mechanism ofInjury, 2116

Diagnosis, 2116

Birでh Fmctures, 2」」6

Midsh`昨Clal/ide Fract研均　21」6

Medial P砂seal S省a腸tion the融odislo倣tion qf fhe

Stemodaγiculaγルn功　2」」8

Late糊i Physeal S呼aration仏cromioclaγic訪ar /Oint

Di5looのtion, 2」18

Radiographic Evaluation, 2118

Treatment, 2119

Bれh Fmc露ノ彬も　2」」9

Midsh印Claγicle F糊ctures, 2jJ9

MediaJ Physeal S省amtion (Pseudodislocation qf fhe

SteγnOdaγiculaγ ]oin拐　2」20

Technique of Reduction, 2120

Anterioγ Di箪)laceme妨　2」20

Posterior Di箪)laceme妨　2」20

Lateγal P句seal S省amtion仏cromiodaγicnlaγ Joint

Disloca房on, 2」20

Complications, 2121

Fractures of血e Scap山a, 2121

Anatomy, 2121

Mechanism ofInjury, 2121

Diagnosis, 2122

Treatment, 2122

Complications, 2122

Associated Conditions, 2122

S昨籾lotho朋房c Di3SOCiation, 2」22

0s Acromiomle, 2」23

Fractures Involving血e Proxinal Huneral Physis, 2123

Anatomy, 2123

Mechanism ofI可ury, 2124

Diagnosis, 2125

Classification, 2125

Treatment, 2126

Complications, 2127

Associated Conditions, 2128

L融e Le略ne Shondder, 2」28



Traunatic DisIocation of血e Glenohuneral Joint, 2128

Anatomy’ 2128

Mechanism of Injury, 2129

Diagnosis, 2129

Treatment, 2130

Complications, 2131

Fractures of血e Proximal Metaphysis and Shaft of血e

Humerus, 2132

A皿atomy, 2132

Mechanism of Injury, 2133

Diagnosis, 2133

Treatment, 2133

Complications, 2134

Fractures Åbout血e Elbow, 2139

Supracondylar Fractures of the Humerus’ 2139

Anatom男　2」40

Mechanism qf均ury, 2J40

Diagnosis, 2」4I

Rad嬢γ印hic Findings, 2」42

Ciass昨cation, 2」45

Treatmenち　2」47

Contγ0γeγSies jn Tγeatme妨　2J60

Complications, 2」63

Tran§Physeal Fractures, 2168

Amtom男　2」68

Mechanism〆’巧研γ, 2」68

Diagnosis, 2」68

Radiogra〆ic Finding5, 2」68

Clas姉cation, 2」68

Trea肋e妨　2上68

CoI印Iications, 2」乃

Lateral Condyle Fractures, 2175

Anatomy, 2」乃

Mechani5m q手Iγ〆切　2」77

Diagno5is, 2」77

Radiogr印巌c Findings’ 2」77

Ciass殖ation, 2」77

Tγeatmenち　2」78

Con研ca加ns, 2」80

Medial Epicondyle Fractures, 2185

Anatom男　2」85

Mechanism q手I所vry, 2」85

Diagno3is, 2」85

只adi〇㌢やhic Findings, 2」87

Class昨cation, 2」88

Treatmem, 2」88

Com〆cation5, 2」90

Elbow Dislocations, 2191

Mechanism qfJI句中y, 2」9」

Amtom男　2」9」

Diagnoよね　2」92

Tγeatme妨　2」92

Conやiication5, 2」93

Radial Head and Neck Fractures, 2194

Amtom男　2」94

Mechanism〆.I′函γ, 2」94

Diagnosis, 2」94

Radiogγ印hic Findings, 2上94

Ciass揮ation, 2」94

Tγeatmenち　2」95

Conやiications, 2」97

Olecranon Fractures, 22OO

Amton弟　2200

Mechani5m〆I句u男　2200

Diagnosis, 2200

Cla5Sをβcation, 2200

Tγeaタmenち　2200

Com〆ications, 2200

Contents ... XXX輔

Uncommon Elbow Fractures, 2202

丁-Con砂aγ FγaCtuγe5, 2202

Medial Com切e FγaCtureS, 2202

C(函teilaγ Fγa助γe5, 2205

CoγOnOid FγaCtuγe5, 2205

Trocmeaγ FγaCtuγeS, 220与

Lateγa埠pjconみ′le FγaCtuγeS, 2206

Associated Conditions, 2206

N。rS。m。桃EiZ,OW (P初ed EIbOW, Tm〃matic S桝bluxation qf

the Radial Head), 2206

05teOChondγOSeSケthe Elbo映　2207

Fractures of the Forearm, 2218

Monteggia Fractures, 2218

Anatomy, 22」8

Cias5殖ation, 22」9

Mechanism qf均u男　22上9

Diagnosis, 22上9

Rad函r印疑Findings, 22」9

Treatmenf, 2220

Co7nplications, 2222

Fractures of the Shaft of血e Radius and Ulna, 2225

Anatomy, 2225

Mechani5m QfIγ初句1 2225

Di拷nO5is, 2225

Radiogr印巌c Finding5, 2225

Class印cation, 2227

丁γeatmenち　2227

Coタでや巌ations, 223」

Fractures of the Distal Forearm, 2233

Amtomy, 2233

Mecねanism qfItyury, 2233

Diagnosi5・ 2233

Radiogγ`呼hic Findings, 2235

Classを加ation, 2235

丁γeatment, 2235

Com〆ca房ons, 2238

Associated Conditions, 224J

Fractures and Dislocations of血e Wrist and Hand, 2246

Fractures of the Scaphoid, 2246

Anatom男　2246

Radiogγap航c Findin紗　2246

Tγeatment qf Sc印hoid Fractuγe, 2247

DisIocation and Fracture-DisIocation of血e Immature

Wrist, 2248

0theγ Ca申ai FγaCtuγeS, 2249

Fractures and DisIocations of the Hand, 2249

Geneγai, 2249

MetacaIpal FγaCtuγeS, 2249

Phaian鎌S, 2250

Intra-artic桝iaγ FγaCtuγeS, 2250

CHAPTER 42

しower Extremity lnjuries ……………‥2251

The Pelvis and Acetab山um, 2251

Pelvic and Acetabular Fractures, 2251

Amわm男　225」

Class所ca青ion, 2252

Mechanism qfIγ房男　2255

A3SOCiated Iγ〆高es, 2255

Diagnos房c FeatuγeS’ 2256

Radiologic Examimtion, 2257

Tγeatme研qf Peiγic FγaCtuγeS, 2258

Treatment丁セchniques, 2264



XXXiv . ' '　Contents

Treatment qfAcetabulaγ FγaCt枕reS, 2268

ConやIication5, 227」

The Hip, 2273

Hip Dislocations, 2273

Amtom男　22乃

Class砺cation, 22乃

Mechanism qfI句u男　2273

Diagnostic Features, 2274

Radiolqgic且糊mimtion, 22乃

Treatment, 2275

Co′n〆ications, 2280

Hip Fractures, 2283

Amtom男　2283

Cla55殖ation, 2285

Mechanism qfI句u7乃　2286

Di懲nOStic戸揚ture5, 2286

Radiol呼ic且糊mimtion, 2287

Tγeatmenち　2287

ConやIications, 2293

The Femur, 2301

Fractures of the Femoral Shaft, 2301

Amtomy and Deγelapme旬　230」

Classま行cation, 2302

Mechanism〆‘I句均y, 2302

P互巧ical放amination, 2302

Radiol呼ic放amimtion, 2302

Treatment, 2303

Treatment耽chniques, 2305

Treatment qf Conやlications /わm Femoγal Sh`昨

Fγaauγe5, 23」9

The Knee, 2321

Distal Femoral Injuries and Fractures, 2321

Amわm男　232上

Ciass毎ation, 2322

Mechani5m qfIγgiv男　2323

Diagnostic FeatwγeS, 2325

Radiologic Eγaluation, 2325

Treatment qfDistal Femoγal Met(埠hyseal Fractures, 2325

Treatment qfDistal Femoral Physeal Ityuries, 2327

Complication3, 2332

Patellar Fractures, 2334

Amtomy, 2336

Cla55殖ation, 2336

Mechani5m QfI句ur乃　2337

Diagnostic Feature5, 2337

Tγeatme妨　2338

ConやIica房on5, 234」

Tibial Tuberosity Fractures, 2341

Amton切　234」

Cla55殖aわn, 2342

Mechanism QfIty撮り　2342

Di拷nOStic Featuγeち　2343

丁ナeatment, 2343

ConやIi∽房onふ　2343

Proximal Tibial Physis Fractures, 2344

Anatomy, 2344

Clas5をβcation, 2345

Mechanism qf均ur乃　2346

Diagnostic斤eatu彬s, 2347

Treatmenf, 2347

αnやIication5, 2348

Patellar Dislocations, 2351

Amめm男　235」

Clas3印のtion, 235」

Mechanism〆‘I句u男　235」

Diagnostic FeatuγeS, 2352

乃・eatmenち　2352

Complication5, 2353

Tibial Spine Fractures, 2353

Anatom)㌧　2354

Mechanism〆●Il〆切　2354

Class殖ation, 2354

Diagnostic Feat研es, 2354

Treatme妨　2355

Complications, 2356

Proximal Tibiofemoral Joint Dislocations, 2357

Amtomy, 2359

Cla55殖ation, 2359

Mechani5m qfI′房男　2359

Diagnostic Featuγe3, 2360

Tγeatmenち　2360

Complication5, 2361

Ligament Injuries, 2361

Anatom男　2361

Mechanism〆I?〆切　2362

Diagno5tic Feat研es, 2362

Tγeatmenち　2364

Meniscal Injuries, 2366

Amtom男　2366

Clas揮cation, 2366

Mechanism〆’Ityury, 2366

Di魯nOStic Feat研eS, 2366

Treatmenf, 2366

The Tibia, 2371

Fractures ofthe Tibia and Fibula, 2371

Anaton切　237」

Clas姉cation, 2372

Mechani3m QfIγ房男　2372

Diagno5tic Featuγe5, 2372

Proximal Tibial Metaphyseal Fractures, 2373

Treatme妨　2375

Tibial and Fibular Diaphyseal Fractures, 2376

Clas擁cation, 2376

Mechanism qfI′重力; 2376

Diagnostic FeatuγeS, 2377

Tγeatment, 2377

Open Tibial Diaphyseal Fractures, 2381

Complications〆Tibial Di印hyseal Fmct研es, 2385

Distal Tibial Metaphyseal Fractures, 2387

Stress Fractures of止e Tibia, 2387

Ipsilateral Femoral and Tibial Fracture (“Floating

Knee’’), 2389

The Ankle, 2391

Anatomy, 2391

Ankle Fractures, 2392

Class妬ation, 2392

Diagnostic Features, 2394

Tγeatmenち　2395

ConやIications, 2403

The Foot, 2414

Talar Fractures, 2414

Amtomy, 24上6

Class昨cation, 24」6

Mechanism〆‘I句ur男　24」6

Diagnostic FeatuγeS, 24」6

Treatmenち　24J7

ConやIications, 2420

Osteochondral Fractures of the Talus, 2420

Mechani3m qfIアサv男　2420

Cla35昨cation, 242」

Diagnostic FeatcJγe3, 242」

Tγeatmenち　2422

Fractures of the Calcaneus, 2423

Amtom男　2423

Mechanism qfIγ中旬1 2423



Cla3擁oのtion, 2423

Di喝nOStic FeatuγeS, 2424

Treatment, 2425

Comクlicのtions, 2425

Tarsometatarsal (Lisfranc’s) Fractures, 2425

Amtom男　2426

Mechanism qfI房uγ, 2426

Ciass殖ation, 2426

Diagnostic FeatuγeS, 2427

Contents　' ' '　xxxv

Tγeatmenち　2427

ConやIications, 2428

Metatarsal Fractures, 2429

Fractures of血e Base of the Fifth Metatarsal, 2430

Phalangeal Fractures, 2431

Lawnmower Injuries, 2432

Puncture Injuries of the Foot, 2434


