RS Surgery
. oftheKnee

Volume 2 Third Edition ‘

John N. Insall, MmD W. Norman Scott, MD

Clinical Professor of Orthopaedic Surgery Chairman, Department of Orthopaedic Surgery

Albert Einstein College of Medicine Beth Israel Medical Center

Bronx, New York New York, New York

Director, Insall Scott Kelly Institute for Clinical Professor of Orthopaedic Surgery
Orthopaedics and Sports Medicine Albert Einstein College of Medicine

Beth Israel Medical Center Bronx, New York

New York, New York Director, Insall Scott Kelly Institute for

Orthopaedics and Sports Medicine
Beth Israel Medical Center
New York, New York

Illustrator: Christopher Wikoff, CMI

V)

CEgEE—
CHURCHILL LIVINGSTONE

A Harcourt Health Sciences Company
New York Edinburgh London Philadelphia San Francisco

f\‘ \
J.OC



> CONTENTS

VOLUME 1

SECTION | > Basic Science, 1

1 Evolution and Embryology of the Knee, 3
TIMOTHY M. HOSEA * ALFRED J. TRIA, JR.
* JEFFREY R. BECHLER

2 Anatomy, 13
HENRY D. CLARKE * W. NORMAN SCOTT * JOHN N. INSALL
* HENRIK B. PEDERSEN * KEVIN R. MATH
* VINCENT J. VIGORITA * FRED D. CUSHNER

CTEID

3 Anatomic Aberrations, 77
HENRY D. CLARKE * W. NORMAN SCOTT * JOHN N. INSALL

CTIEEID

4 Imaging of the Knee, 95
KEVIN R. MATH * ROBERT SCHNEIDER * HELENE PAVLOV
* BERNARD GHELMAN

5 Clinical Examination of the Knee, 161
ALFRED J. TRIA, JR.

6 Neurophysiology of the Knee, 175
CHARLES BUZ SWANIK * CHRISTOPHER D. HARNER
* JOHN J. KLIMKIEWICZ * SCOTT M. LEPHART

T

7 Surgical Approaches to the Knee, 190
GILES R. SCUDERI

SECTION Il > Biomechanics, 213

8 Basic Biomechanics, 215
ALBERT H. BURSTEIN * TIMOTHY M. WRIGHT

9 Gait— Normal and Abnormal, 232
SHELDON R. SIMON

10 The Shapes and Relative Movements of
the Femur and Tibia in the Unloaded
Cadaveric Knee: A Study Using MRI as an

Anatomic Tool, 255
V. PINSKEROVA * H. IWAKI ®* M. FREEMAN

11 Design Criteria for Total Knee

Replacement, 284
PETER S. WALKER

SECTION Ill > Articular Cartilage and
Meniscal Considerations, 315

12 Articular Cartilage Biology and

Biomechanics, 317
MARCY WONG * ERNST B. HUNZIKER

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Healing of Articular Cartilage Injuries, 327
KAROLA MESSNER

International Experience With Autologous

Chondrocyte Transplantation, 341
LARS PETERSON

Mosaicplasty, 357
LAzsLO HANGODY

Débridement and Microfracture (“Pick
Technique”) for Full-Thickness Articular

Cartilage Defects, 361
J. R. STEADMAN ¢ J. J. RODRIGO * K. K. BRIGGS
* W. G. RODKEY * J. SILLIMAN * E. SINK

Articular Cartilage Repair— The Paste
Graft Technique, 375

KEVIN R. STONE

Arthroscopic Treatment of Degenerative

Arthritis of the Knee, 381
JACK M. BERT

Treatment of Juvenile Osteochondritis of

the Knee, 395
BERNARD R. CAHILL

Osteochondritis Dissecans II: The Adult

Form, 407
JOHN C. GARRETT

Spontaneous Osteonecrosis, 417
PAUL A. LOTKE * MALCOLM L. ECKER * JESS LONNER

Osteonecrosis of the Knee, 438
MICHAEL A. MONT * AIMAN RIFAI * KEITH BAUMGARTEN
* DAVID S. HUNGERFORD

Healing of Knee Ligaments and

Menisci, 457
STEVEN PAUL ARNOCZKY * PETER G. BULLOUGH

Arthroscopic Meniscal Resection, 473
MARK E. EASLEY * FRED D. CUSHNER * W. NORMAN SCOTT

Arthroscopic Meniscal Repair, 521
W. DILWORTH CANNON, JR.

Meniscus Regeneration by Collagen

Meniscus Scaffolding, 539
KEVIN R. STONE

Meniscal Allograft Transplantation, 545
E. M. GOBLE * S. M. KANE

Nonoperative Treatment of Knee

Arthritis, 565
MARC W. HUNGERFORD * MICHAEL A. MONT
* DAVID S. HUNGERFORD



vi

> Contents

SECTION IV > Ligament Injuries, 583

29

30

31

32

33

34

35

36

37

38

39

40

41

Classification of Knee Ligament

Injuries, 585
GILES R. SCUDERI * W. NORMAN ScoTT

Knee Laxity Testing Devices, 600
BERNARD R. BACH, JR. * K. JEFFREY MATTEONI

Sports Knee Rating Systems, 628
SANJIV BANSAL * ViPooL K. GORADIA
e LESLIE S. MATTHEWS

Medial and Lateral Ligament Injuries of

the Knee, 651
PETER A. INDELICATO

Anterior Cruciate Ligament
Reconstruction With Patellar Tendon

Graft, 657
GLENN C. TERRY * MICHAEL MERKLEY

Anterior Cruciate Ligament
Reconstruction With Bone-Patella T endon-
Bone Autograft: Indications, Technique,

Complications, and Management, 665
STEPHEN G. MANIFOLD ¢ FRED D. CUSHNER
* W. NORMAN SCOTT

Arthroscopic Anterior Cruciate

Reconstruction With Hamstring Tendons:

Indications, Surgical Technique,

Complications, and Their Treatment, 681
TIMOTHY S. MOLOGNE * MARC J. FRIEDMAN

Anterior Cruciate Ligament

Reconstruction With Semitendinosus, 693
DON JOHNSON

Allograft Anterior Cruciate Ligament

Reconstruction, 711
KONSEI SHINO

Anterior Cruciate Ligament

Reconstruction for Chronic Injuries, 717
FRANCESCO GIRON * PAOLO AGLIETTI

Rehabilitation of the Surgically
Reconstructed and Nonsurgical Anterior

Cruciate Ligament, 789
LONNIE E. PAULOS ¢ CARA E. WALTHER * JAMES A. WALKER

Knee Bracing for Athletic Injuries, 800
BERNARD R. BACH, JR. * K. JEFFREY MATTEONI

Revision ACL Surgery: How I Do It, 813
KYLE ANDERSON * RILEY J. WILLIAMS 11l

e THOMAS L. WICKIEWICZ * ARMAND ABULENCIA

« BRUCE REIDER * CHAMP L. BAKER, JR.

o STEPHEN G. MANIFOLD * W. NORMAN SCOTT

42

43

44

45

Newer Concepts in the Treatment of

Posterior Cruciate Ligament Ruptures, 841
FRANK R. NOYES * SUE D. BARBER-WESTIN
* EDWARD S. GROOD

Posterior Cruciate Ligament Injuries, 879
LESLIE J. BISSON * WILLIAM G. CLANCY, JR.

The Dislocated Knee, 892
JOHN J. KLIMKIEWICZ * RUSSELL S. PETRIE
e CHRISTOPHER D. HARNER

Dislocation of the Proximal Tibiofibular

Joint, 906
MICHAEL A. KELLY * W. NORMAN SCOTT

SECTION V > Patellar and Extensor

46

47

48

Mechanism Disorders, 911

Disorders of the Patellofemoral Joint, 913
PAOLO AGLIETTI * ROBERTO Buzzl * JOHN N. INSALL

Surgery of the Patellofemoral Joint:
Indications, Effects, Results, and

Recommendations, 1045
W. R. POST * JOHN P. FULKERSON

Quadriceps and Patellar Tendon

Disruptions, 1074
GILES R. SCUDERI * MARK E. EASLEY

Index, i

VOLUME 2

SECTION VI > Miscellaneous Conditions

49

50

51

52

53

54

and Treatments, 1087

Inflammatory Arthritis of the Knee, 1089
ANDREW G. FRANKS, JR.

The Synovium: Normal and Pathological

Conditions, 1103
VINCENT J. VIGORITA

Hemophilia and Knee Arthropathy, 1134
PAUL F. LACHIEWICZ

HIV Infection and Its Relationship to

Knee Disorders, 1151
ALISON SELLECK * HENRY MASUR

Complex Regional Pain Syndromes, Types
I (Reflex Sympathetic Dystrophy) and II

(Causalgia), 1169
BRADLEY S. GALER

Anesthesia, 1176
VIRGINIA D. WADE



55 Anesthetic Considerations in Knee

Surgery: The Ambulatory Patient, 1192
SUNDAR KOPPOLU * SOMUSANDARAM THIAGARAJAH

56 Anesthetic Considerations in Knee
Surgery — Choice of Anesthesia and the

Relationship to DVT, 1199
NIGEL E. SHARROCK

57 Pain Management in Knee Surgery, 1202
DERMOT R. FITZGIBBON * LAURA LEWIS MANTELL
* PAUL S. TUMBER

58 Gene Therapy in Treatment of Knee

Disorders, 1215
JOHNNY HUARD * VLADIMIR MARTINEK * FREDDIE H. Fu

SECTION VII > Plastic Surgery, 1223

59 Soft-Tissue Considerations About the
Knee: Prevention and Treatment of

Problems, 1225
FRED D. CUSHNER * SUSAN CRAIG SCOTT
* W. NORMAN ScoTT

SECTION VIIl > Fractures About the
Knee, 1237

60 Supracondylar and Distal Femur

Fractures, 1239
ANTHONY T. SORKIN * DAVID L. HELFET

61 Tibial Plateau Fractures, 1265
WALTER W. VIRKUS * DAVID L. HELFET

62 Fractures of the Patella, 1290
THOMAS E. BROWN * DAVID R. DIDUCH

63 Periprosthetic Fractures, 1313
ROBERT E. BOOTH, JR. * DAVID G. NAZARIAN

SECTION IX > The Pediatric Knee, 1325

64 Normal Growth and Development in the

Skeletally Immature Knee, 1327
J. CRAIG MORRISON * GREGORY A. MENCIO

65 Congenital Deformities of the Knee, 1337
WILLIAM C. WARNER, JR. * S. TERRY CANALE
* JAMES H. BEATY

66 The Pediatric Knee — Evaluation and

Treatment, 1356
MININDER S. KOCHER * LYLE J. MICHELI

67 Physeal Fractures About the Knee, 1398
MARK L. BURMAN * WILLIAM A. GRANA

68 Anterior Cruciate Ligament Injuries and
Acute Tibial Eminence Fractures in

Skeletally Immature Patients, 1415
CARL L. STANITSKI

> Contents vii

SECTION X > Joint Replacement and Its
Alternatives, 1427

69 Surgical Pathology of Arthritis, 1429
M. A. R. FREEMAN

70 Osteotomy About the Knee: American

Perspective, 1447
ARLEN D. HANSSEN

71 Osteotomy for the Arthritic Knee: A

European Perspective, 1465
PASCAL POILVACHE

72 Scoring Systems and Their Validation for

the Arthritic Knee, 1507
JOSE ALICEA

73 Historic Development, Classification, and

Characteristics of Knee Prostheses, 1516
JOHN N. INSALL * HENRY D. CLARKE

74 Surgical Techniques and Instrumentation

in Total Knee Arthroplasty, 1553
JOHN N. INSALL * MARK E. EASLEY

75 Unicompartmental Total Knee

Arthroplasty, 1621
RICHARD D. ScoTT

76 Results of Posterior Cruciate - Preserving

Total Knee Arthroplasty, 1629
JAMES A. RAND * KAYVON S. RIGGI

77 Total Knee Arthroplasty With Posterior
Cruciate Ligament Substitution

Designs, 1660
STEVEN H. STERN * JOHN N. INSALL

78 Fluoroscopic Analysis of Total Knee

Replacement, 1695
RICHARD D. KOMISTEK * DOUGLAS A. DENNIS

79 Cementless Total Knee Designs, 1705
LEO A. WHITESIDE

80 Meniscal-Bearing Knee Replacement, 1717
JOHN N. INSALL * PAOLO AGLIETTI * A. BALDINI
* MARK E. EASLEY

81 Patellar Replacement in Total Knee

Arthroplasty, 1739
BERTRAND P. KAPER * ROBERT B. BOURNE

82 Transfusion Considerations in Total Knee
Arthroplasty, 1750
PHILIP M. FARIS * E. MICHAEL KEATING

83 Thrombophlebitis in Knee

Arthroplasty, 1757
CLIFFORD W. COLWELL * MARY E. HARDWICK



viii

84

85

86

87

88

89

90

> Contents

Mechanical Compression Treatment for

the Prevention of Thrombophlebitis, 1765
GEOFFREY H. WESTRICH

Partial Denervation for the Treatment of
Painful Neuromata Complicating Total

Knee Replacement, 1772
A. LEE DELLON * MICHAEL A. MONT * DAVID S. HUNGERFORD

Bone Graft, Wedges, and Augments in

Total Knee Arthroplasty, 1787
MARK W. PAGNANO

Complications of Total Knee

Arthroplasty, 1801
MARC F. BRASSARD * JOHN N. INSALL * GILES R. SCUDERI

Revision of Aseptic Failed Total Knee
Arthroplasty, 1845

MARC F. BRASSARD * JOHN N. INSALL * GILES R. SCUDERI
Extensor Mechanism Disruption After
Total Knee Arthroplasty, 1863

RAJ K. SINHA * LAWRENCE S. CROSSETT * HARRY E. RUBASH

Infected Total Knee Arthroplasty, 1875
THOMAS J. MULVEY * THOMAS S. THORNHILL

91 Cement Spacers in Knee Surgery, 1891
FARES S. HADDAD * BASSAM A. MASRI * CLIVE P. DUNCAN

92 Knee Arthrodesis and Resection

Arthroplasty, 1915
JOHN J. CALLAGHAN * ARLEN D. HANSSEN

93 Revision Knee Arthroplasty: How I Do

It, 1925

LAWRENCE D. DORR * DOUGLAS A. DENNIS

* FERNANDO SANCHEZ * GERARD A. ENGH

* CECIL H. RORABECK * JAMES TAYLOR * KELLY G. VINCE
* STEVEN F. HARWIN

SECTION XI| > Tumors About the
Knee, 1975

94 Bone Tumors and Tumor-Like Lesions of

the Knee, 1977
VINCENT J. VIGORITA * BERNARD GHELMAN

95 Bone and Soft-Tissue Tumors Around the

Knee, 1997
JOHN H. HEALEY

Index, i



