SECOND EDITION

EVIDENCE-BASED

EDITED BY
| MOHIT BHANDAR
| f
ﬂ
WILEY Blackwell







Evidence-Based Orthopedics



Evidence-Based Medicine Series
Updates and additional resources for the books in this series are available from:

www.evidencebasedseries.com



www.evidencebasedseries.com

Evidence-Based
Orthopedics

Second Edition

EDITED BY

Mohit Bhandari

McMaster University
CA

MANAGING EDITOR

Seper Ekhtiari

McMaster University
CA

ASSOCIATE EDITORS

Rudolf Poolman

Emil Schemitsch
Ernesto Guerra-Farfan
Asheesh Bedi

Moin Khan

WILEY Blackwell



This edition first published 2021
© 2021 John Wiley & Sons Ltd.

Edition History
BM]J Books (1le, 2011)

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, except as permitted by law. Advice on how to obtain permission to reuse material from this
title is available at http://www.wiley.com/go/permissions.

The right of Mohit Bhandari to be identified as the author of the editorial material in this work has
been asserted in accordance with law.

Registered Office(s)
John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA
John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 85Q, UK

Editorial Office
9600 Garsington Road, Oxford, OX4 2DQ, UK

For details of our global editorial offices, customer services, and more information about Wiley
products visit us at www.wiley.com.

Wiley also publishes its books in a variety of electronic formats and by print-on-demand. Some
content that appears in standard print versions of this book may not be available in other formats.

Limit of Liability/Disclaimer of Warranty

The contents of this work are intended to further general scientific research, understanding, and
discussion only and are not intended and should not be relied upon as recommending or promoting
scientific method, diagnosis, or treatment by physicians for any particular patient. In view of ongoing
research, equipment modifications, changes in governmental regulations, and the constant flow of
information relating to the use of medicines, equipment, and devices, the reader is urged to review
and evaluate the information provided in the package insert or instructions for each medicine,
equipment, or device for, among other things, any changes in the instructions or indication of usage
and for added warnings and precautions. While the publisher and authors have used their best efforts
in preparing this work, they make no representations or warranties with respect to the accuracy or
completeness of the contents of this work and specifically disclaim all warranties, including without
limitation any implied warranties of merchantability or fitness for a particular purpose. No warranty
may be created or extended by sales representatives, written sales materials or promotional
statements for this work. The fact that an organization, website, or product is referred to in this work
as a citation and/or potential source of further information does not mean that the publisher and
authors endorse the information or services the organization, website, or product may provide or
recommendations it may make. This work is sold with the understanding that the publisher is not
engaged in rendering professional services. The advice and strategies contained herein may not be
suitable for your situation. You should consult with a specialist where appropriate. Further, readers
should be aware that websites listed in this work may have changed or disappeared between when
this work was written and when it is read. Neither the publisher nor authors shall be liable for any
loss of profit or any other commercial damages, including but not limited to special, incidental,
consequential, or other damages.

Library of Congress Cataloging-in-Publication Data

Names: Bhandari, Mohit, editor.

Title: Evidence-based orthopedics / edited by Mohit Bhandari.

Other titles: Evidence-based medicine.

Description: Second edition. | Hoboken, NJ : Wiley-BMJ Books, 2020. |
Series: Evidence-based medicine | Includes bibliographical references
and index.

Identifiers: LCCN 2020028754 (print) | LCCN 2020028755 (ebook) | ISBN
9781119414001 (cloth) | ISBN 9781119413981 (adobe pdf) | ISBN
9781119413943 (epub)

Subjects: MESH: Orthopedic Procedures | Bone and Bones-surgery |
Joints—surgery | Fractures, Bone-surgery | Evidence-Based Medicine

Classification: LCC RD755 (print) | LCC RD755 (ebook) | NLM WE 168 | DDC
617.9-dc23

LC record available at https:/ /lccn.loc.gov /2020028754

LC ebook record available at https:/ /lccn.loc.gov /2020028755

Cover Design: Wiley
Cover Image: © SEBASTIAN KAULITZKI/SCIENCE PHOTO LIBRARY /Getty Images

Set in 9.25/12pt PalatinoLTStd by Straive, Chennai, India

109 87654321


http://www.wiley.com/go/permissions
http://www.wiley.com
https://lccn.loc.gov/2020028754
https://lccn.loc.gov/2020028755

To all those whose pursuit of knowledge is not predicated on the
destination, but the mere joy of the journey itself.






Contents

Contributors, xv

Foreword, xxix

Preface, xxxi

Abbreviations, xxxiii

Section | Methodology of
Evidence-Based Orthopedics

1

3

Principles of Evidence-Based Orthopedics, 3
Niek van der Hoek MID and Paul Tornetta III MD

Hierarchy of Evidence and Common Study
Designs, 7

Annie George BHSc, Ydo V. Kleinlugtenbelt MD PhD,
and Kim Madden PhD

Systematic Reviews and Meta-Analyses, 11
Joseph T. Patterson MD and Saam Morshed MD PhD
MPH

Healthcare Recommendations: Grades of
Recommendation, Assessment, Development,

and Evaluation (GRADE) Approach, 19

Mark Phillips BSc PhD, Cand

Outcomes and Their Interpretations, 25

Leah Gitajn MD

Value-Based Orthopedics, 31

Nathan N. O’Hara MHA and Daniel Mwayafu MBChB
MMed

Section Il Orthopedic Medicine

7 Critical Issues in Osteoporosis Management, 39

Matthew Wong-Pack BHSc MD (Cand), Kyra Cummings,
Arthur Lau MD FRCPC, and Jonathan D. Adachi MD
FRCPC

10

11

12

13

14

15

16

17

Venous Thromboembolic Events, 51
Ernest Kwek MBBS FRCS(Ed) and Richard E. Buckley
MD FRCSC

Blood Transfusion, 55
Seper Ekhtiari MD MSc, David W. Sanders MD FRCSC,
and Jeffrey L. Carson MD

Wound Infections, 59
Mark D. Hasenauer MD, Michael D. Hunter MD,
Kyle |. Jeray MD, and Atul F. Kamath MD

Smoking Cessation, 65
Paul E. Matuszewski MD, David Zuelzer MDD, and Robert
V. O"Toole MD

Perioperative Medical Management, 71

Jennifer Muniak MD, Susan M. Friedman MD MPH,
Joseph A. Nicholas MD MPH, and Daniel A. Mendelson
MD MSc

Orthobiologics, 75
John A. Buza III MD and Thomas A. Einhorn MD

Intimate Partner Violence, 83

Sheila Sprague PhD, Taryn Scott MSW,

Erika Arseneau MSc, Prism Schneider MD FRCSC,
Andrew Furey MD FRCSC, Rudolf Poolman MD PhD,
Emil Schemitsch MDD, and Mohit Bhandari MD PhD

Pain Management in Orthopedic Surgery, 91
Vishal Uppal MD FRCA and Harsha Shanthanna MD
PhD

Post-Traumatic Stress Disorder and Depression,
99
Basem Attum MD and William Obremsky

Nutrition and Supplements in Orthopedic Care,
105

Marti Bernaus MD, Brad Petrisor MD MSc, Sofia
Bzovsky MSc, and Sheila Sprague PhD

vii



Contents

Section lll Joint Reconstruction

ll.I Hip and Knee

18

19

20

21

22

23

24

25

26

27

28

29

30

31

viii

Outpatient Total Joint Arthroplasty, 113
Michael Pollock BSc MSc and Brent Lanting MD

Hip Preservation, 117
Ahmed El-Bakoury MBBS PhD, Asif A. H. Parkar MBBS,
and James N. Powell MD

The Direct Anterior Approach, 123
Thomas ]. Wood MD and Brent Lanting MD MSc

Computer Navigation in Total Hip Arthroplasty,
129
Aamer Malik MD PhD and Lawrence Dorr MD

Highly Crosslinked Polyethylene in Total Hip
Arthroplasty, 135

Glen Richardson MD MSc FRCSC and Michael . Dunbar
MD PhD FRCSC

Hip Resurfacing, 141
Adam Hart MD MASc, Nikolaos Davarinos MD MSc,
and John Antoniou MD PhD

Metal-on-Metal Hip Arthroplasty, 147

Oliver Marin-Pefia MD, Olga Pidgaiska MD, and Pedro
Reis-Campos

Ceramic in Total Hip Arthroplasty, 153

Peter M. Lewis MB BCh FRCS(Orth) and James P.
Waddell MD FRCSC

Cement in Total Hip Arthroplasty, 161
Jorge H. Nuiiez MD, Tony Fraguas MD, Ernesto
Guerra-Farfin MD, and Diego Collado MD

Head Size in Total Hip Arthroplasty, 167
Francesc Angles MDD, Jorge H. Nufiez MID, and Pablo
Castillon MD

Dual Mobility in Total Hip Arthroplasty, 173
Iiiaki Mimendia MDD, Maria Jurado MD,
Ernesto Guerra-Farfan MD, and Victor

Barro MD PhD

Trunnionosis, 179
Christopher Del Balso MBBS MSc, Emil Schemitsch MDD,
and Brent Lanting MD MSc

Periprosthetic Hip Fractures, 185
Lisa C. Howard MD, Bas A. Masri MD, Don S. Garbuz
MD, and Clive P. Duncan MD

The Infected Total Hip Arthroplasty, 191
Sebastiin A. Leon MD, Xin Y. Mei MD, and Paul R.
Kuzyk MD MASc

32

33

34

35

36

37

38

39

40

41

42

43

44

The Painful Total Hip Arthroplasty, 199
Asif A. H. Parkar MBBS, Ahmed El-Bakoury MBBS PhD,
and James N. Powell MD

Revision of the Femoral Component, 205
Lisa C. Howard MD, Bas A. Masri MD, Don S. Garbuz
MD, and Clive P. Duncan MD

Revision of the Acetabular Component, 213
Nikolaos Davarinos MD MSc, Adam Hart MDCM
MASc, and John Antoniou MD PhD

Antibiotic Cement in Total Knee Arthroplasty,
221

Stephen M. Petis MD MSc FRCSC and Steven J.
MacDonald MD FRCSC

Unicompartmental Knee Arthroplasty and
Patellofemoral Resurfacing Arthroplasty, 225
Waleed Albishi MBBS, Paul Jamieson MD, Tvan
Kamikovski MD, and Geoffrey Dervin MD

Cemented versus Uncemented Fixation in Total
Knee Arthroplasty, 231
Thomas Turgeon MD FRCSC

Cruciate Retaining versus Posterior Stabilized

Total Knee Arthroplasty, 237

Michael G. Zywiel MD MSc FRCSC and Sarah Ward MD
MLA FRCSC

Patellar Resurfacing in Total Knee Arthroplasty,
243

Michael G. Zywiel MD MSc FRCSC, Rajiv Gandhi MD
MSc FRCSC, and Nizar N. Mahomed MD ScD FRCSC

Mechanical versus Kinematic Alignment in Total
Knee Arthroplasty, 249

Pascal-André Vendittoli MD MSc, William Blakeney
MBBS MSc MS FRACS, Charles Riviere, and Gene
Dossett

Ligament Balancing in Total Knee Arthroplasty,

253

Pascal-André Vendittoli MID MSc, Jihad Matta MD,
Christophe Fornasieri MD, and William Blakeney MBBS
MSc MS FRACS

Robotics in Total Knee Arthroplasty, 259
Seper Ekhtiari MD MSc, Vickas Khanna MD, and
Anthony Adili MD

Patient-Specific Instrumentation in Total Knee
Arthroplasty, 265

Seper Ekhtiari MD MSc, Luc Rubinger MD, Vickas
Khanna MD, and Anthony Adili MD

Metal Allergy in Total Knee Arthroplasty, 269
Amit Atrey MD MSc FRCSC



45

46

47

48

49

50

51

52

53

54

55

56

Perioperative Management in Total Knee
Arthroplasty, 275
Sebastian M. Klim MD and Mathias Glehr MD

Arthrofibrosis following Total Knee
Arthroplasty, 279

Samuel T. Walters MBBS, Saket Tibrewal MBBS, and
Jakob van Oldenrijk MD PhD

High-Flexion Implants in Total Knee

Arthroplasty, 285

Thomas J. Wood MD FRCSC and Douglas D. R. Naudie
MD FRCSC

Venous Thromboembolism in Total Knee
Arthroplasty, 289

Harman Chaudhry MD MSc and Mitch Winemaker MD
FRCSC

Highly Cross-Linked Polyethylene in Total Knee
Arthroplasty, 295

Pascal-André Vendittoli MD MSc, William Blakeney
MBBS MSc MS FRACS, Ebru Oral, and Orhun
Muratoglu

Exposure and Implant Options in Revision Total
Knee Arthroplasty, 301

Felipe Moreira MD, Maria Jurado MD, and Marcelo
Casaccia MD

The Painful Total Knee Arthroplasty, 307

Jason Werle MD FRCSC, Kelly Johnston MD FRCSC,
Nicholas Desy MD FRCSC, and Stuart Goodman MD
PhD FRCSC

Diagnosing the Infected Total Knee
Arthroplasty, 315
Mina Tohidi MD and John F. Rudan MD

Management of the Infected Total Knee
Arthroplasty, 321

Ewout S. Veltman MD and Dirk Jan F. Moojen
MD PhD

Management of the Unstable Total Knee
Arthroplasty, 325

John Esposito MD FRCSC and James L. Howard MD MSc
FRCSC

Stem Choices in Revision Total Knee

Arthroplasty, 329

Pablo A. I. Slullitel MD, Gerard M. ]. March MD FRCSC,
and Paul R. Kim MD FRCSC

Periprosthetic Fractures: Knee, 335
Jesse Wolfstadt MD MSc FRCSC and Aaron Nauth MD
MSc FRCSC

57

58

59

Contents

Femoral Bone Defects in Revision Total Knee
Arthroplasty, 341

Adam Katchky MD MSc FRCSC and David ]. Backstein
MEd MD FRCSC

Management of Structural Defects in Revision
Knee Arthroplasty: Tibial Side, 349

Sebastidn Leén MD, Jennifer Leighton MD FRCSC,
Xin Y. Mei MD, and Paul R. Kuzyk MD MASc FRCSC

Patellar Options in Revision Total Knee
Arthroplasty, 355

Jesse Wolfstadt MD MSc FRCSC and Paul Zalzal MASc
MD FRCSC

LI Shoulder

60

61

62

63

64

65

Implant Design Options in the Treatment of
Shoulder Osteoarthritis, 361

Chad Myeroff MD, Michael Knudsen MD, and Michael
D.McKee MD FRCS(C)

Cement in Shoulder Arthroplasty, 369
Midhat Patel MD and Niloofar Dehghan MD FRCSC

Management of Glenoid Bone Loss, 375
Diego Soza MD, Montserrat Garcia-Portabella MDD, Lledé
Batalla MDD, and Josep Massons MD PhD

Reverse Total Shoulder Arthroplasty, 381

Mitchel D. Armstrong MD BMSc FRCSC, Bandar M.
Assiry MBBS SB-orth, and Ryan T. Bicknell MD MSc
FRCSC

Glenoid Components in Total Shoulder
Arthroplasty, 387

Eric Benson MD, George Athwal MD, and Kenneth Faber
MD

Periprosthetic Joint Infection in Shoulder
Arthroplasty, 393

Peter Lapner MD FRCSC, Jay Keener MDD, and Thomas
Dugquin MD

lLIHI Foot and Ankle

66

67

68

69

Ankle Osteoarthritis, 401
Rosa Busquets MD PhD and Andrea Sallent MD

Osteoarthritis of the 1st Metatarsophalangeal

Joint, 407

Seper Ekhtiari MD MSc and Waleed Kishta MD PhD
Hallux Valgus, 413

Sebastidn Drago Perez MD and Cristian Ortiz Mateluna
MD

Cavovarus Foot, 419
Sebastidn Drago Perez MD and Cristian Ortiz Mateluna
MD



Contents

Section IV Trauma

IV.I General Trauma

70

71

72

73

74

75

Damage Control Orthopedics, 425

Sascha Halvachizadeh MD, Paolo Cinelli PhD, Florin
Allemann MD, Philipp Kobbe MD MHBA, and
Hans-Christoph Pap MD

Open Fractures, 431
Michael D. Hunter MD, Mark D. Hasenauer MD, Atul F.
Kamath MD, and Kyle ]. Jeray MD

The Mangled Extremity, 437
Tiffany Huynh MD and Ted V. Tufescu MD FRCSC

Acute Compartment Syndrome, 441

Aurelia Bihari PhD, Christopher Del Balso MBBS
MSc FRCSC, and Abdel-Rahman Lawend MD
PhD FRCSC

Noninvasive Technologies for Fracture Repair,

447

Natsumi Saka MD, Yoshinobu Watanabe MD PhD, and
Takashi Matsushita MD DSc

Calcium-Based Bone Substitutes, 451

Ross Leighton BSc MD FRCSC, Kelly Trask BEng MSc
CCRP, Thomas A. Russell MD, Mohit Bhandari MD MSc,
and Richard E. Buckley MD FRCSC

IV.Il Shoulder Girdle and Upper Extremity

76

77

78

79

80

81

82

83

84

85

Scapula Fractures, 457
Peter A. Cole MD and Lisa K. Schroder BS MBA

Sternoclavicular Joint, 463
Annie Weber MD and Raymond A. Pensy MD

Clavicle Fractures, 469
Chad Myeroff MD and Michael D.McKee MD FRCS(C)

Acromioclavicular Joint, 475
Chad Myeroff MD and Michael D. McKee MD FRCS (C)

Proximal Humeral Fractures, 481
Benjamin Kopp MD and David Ring MD PhD

Humeral Shaft Fractures, 487
David |. Hak MD MBA FACS and Cyril Mauffrey MD
FRCS FACS

Distal Humerus Fractures, 491
Brandon Girardi MD, Emil H. Schemitsch MD, and
Aaron Nauth MD MSc

Elbow Dislocations, 499
Lisa C. Howard MD and Jason W. Pollock MD

Radial Head Fractures, 505
James D. Spearman Jr MD MBA, David Ring MD PhD,
and Lee M. Reichel MDD

Olecranon Fractures, 509
Michael C. Daly MD and Jesse B. Jupiter MD

86

87

88

89

90

Forearm Fractures, 515
Habeeb Khan CCPA and Rudolf W. Poolman MD PhD

Distal Radius Fractures, 521
Boris A. Zelle MD and Riikkaa E. Nomides MD

Carpal Dislocations, 525
Carl Nunziato MD, Geert A. Buijze MD PhD, and David
Ring MD PhD

Carpal Fractures, 529

Bert Perey MD FRCSC, Emanuelle Villemaire-Coté
MD FRCSC, and Francesc A. Marcano-Ferndindez MD
PhD

Metacarpal Fractures, 537
Christina Ward MD

IV.IIl Pelvis and Lower Extremity

91

92

93

94

95

96

97

98

99

100

101

Pelvic Fractures, 541
G. Yves Laflamme MD FRCS(c), Jonah Hébert-Davies MD
FRCS(c)c, and Dominique M.Rouleau MD MSc FRCS(c)

Acetabular Fractures, 547
Juan Antonio Porcel Vizquez MD and Ernesto
Guerra-Farfin

Hip Dislocations, 553

Luis Felipe Lépez MD, Carlos Prada MID MHSc, Brett D.
Crist MD FACS, and Gregory ]. Della Rocca MD PhD
FACS

Femoral Head Fractures, 559
Kevin D. Phelps MD, Joshua L. Gary MD, and Milton Lee
“Chip” Routt [r MD

Femoral Neck Fractures in Younger Patients, 565
Malynda Wynn MD, Trevor Gulbrandsen MD, Michael
Willey MDD, and Matthew Hogue MD

Femoral Neck Fractures in the Elderly, 571
Dylan McCreary BA, Brian P. Cunningham MD, and
Marc Swiontkowski MD

Extracapsular Hip Fractures, 577
Luke A. Lopas MD, Andrew F. Tyler MD PhD, and Samir
Mehta MD

Subtrochanteric Femur Fractures, 583

John Morellato BSc (Pharm) MBBS (Hons) FRCSC,
Steven Papp BSc MSc MD FRCSC, Wade Gofton BSc
MSc MD FRCSC, and Allan Liew BSc MD FRCSC

Femoral Shaft Fractures, 589
Costas Papakostidis MD and Peter V. Giannoudis MD
FACS FRCS

Distal Femur Fractures, 595
Graeme Hoit MD, Amir Khoshbin MD, and Rudolf W.
Poolman MD PhD

Proximal Tibia Fractures, 601
Daniel Axelrod MD, Richard Jenkinson MD MSc FRCSC,
and Hans Kreder MID MIPH FRCSC



102

103

104

105

106

107

108

Tibial Shaft Fractures, 607

Taylor Yong MD MS, Ilda Molloy MD MS, and Leah
Gitajn MD

Intra-Articular Distal Tibia (Pilon/Plafond)
Fractures, 613

Luc Rubinger MD, Seper Ekhtiari MD MSc, and Peter |.
O’Brien MD

Malleolar Fractures, 619
Daniel Axelrod MD and David W. Sanders MD FRCSC

Talus Fractures, 625
Pablo Mery MD and Carlos Prada MD MHSc

Calcaneal Fractures, 631
Richard E. Buckley MD FRCSC

Lisfranc Injuries, 637
Robin R. Elliot MA FRCS, Nicholas B. Jorgensen MBBS,
and Terrence S. Saxby MBBS FRACS

Fifth Metatarsal Fractures, 643
Robin R. Elliot MA FRCS, Nicholas B. Jorgensen MBBS,
and Terrence S. Saxby MBBS FRACS

Section V Spine

109

110

111

112

113

114

115

116

117

Mechanical Neck Pain, 651
Kenneth Nwosu MD and Thomas Cha MD MBA

Whiplash, 655
Eren O. Kuris MD and Alan H. Daniels MD

Cervical Radiculopathy and Myelopathy, 659
Michael Fehlings MD PhD FACS FRCSC and Jetan
Badhiwala MD

Mechanical Low Back Pain: Operative

Management, 665

Pranay Patel MD, Ian Buchanan MD, Zorica Buser PhD,
and Jeffrey C. Wang MD

Mechanical Low Back Pain: Nonoperative
Management, 671
Kirkham Wood MD and Craig McMains MD

Neurogenic Claudication, 677
Gregor Lonne MD PhD and @ystein Nygaard MD

Lumbar Radiculopathy, 683
Daniel G. Tobert MD and James D. Kang MD

Adolescent and Adult Spinal Deformity:
Nonoperative Management, 687

Patrick Thornley MD and Colby Oitment MD
FRCSC

Adolescent and Adult Spinal Deformity:

Operative Management, 693

Peter G. Passias MID, Frank A. Segreto MD, Samantha R.
Horn BA, and Cole A. Bortz BA

Contents

118 Metastatic/Myeloma Disease, 699
Marco Ferrone MD and Justin Bulcher MSc

119 Spinal Infections, 705
Stuart D. Kinsella MD MTR, Lauren B. Barton BS, and
Andrew |. Schoenfeld MD MSc

Section VI Sports Medicine

V1.l General

120 Ergogenic Aids, 713
Michael J. O’Brien MD

VLIl Shoulder

121 First Time Shoulder Dislocation, 717
Dane Swinehart MD, Jordan Meiss MD, and Charles Cox
MD

122 Recurrent Shoulder Instability, 723
Joost 1. P. Willems MD, Amber von Gerhardt MD, W. Jaap
Willems MD, and Arthur van Noort MD PhD

123 Rotator Cuff Tears, 729
Alberto Blanco MD, Montserrat Garcia-Portabella MD,
Lledé Batalla MDD, and Josep Massons MD

124 Massive and Irreparable Rotator Cuff Tears, 735
Brandon ]. Erickson MD and Joshua S. Dines MD

125 Subacromial Pain Syndrome, 739
Egbert ]. D. Veen MD and Ron L. Diercks MD

126 Pathology of the Long Head of the Biceps, 743
Daniel Wang BA, David Ring MD PhD, and Matt
Driscoll MD

127 Superior Labral Tears and Throwing Shoulder
Injuries, 749
Michael T. Freehill MD, Jacob M. Kirsch MD, Hiroyuki
Sugaya MD, and Jon ]. P. Warner MD

VLIl Elbow

128 Ulnar Collateral Ligament Injuries of the Elbow,
755
Frank G. ]. Loeffen MD, Izaiik F. Kodde MD PhD, and
Denise Eygendaal MD PhD

129 Lateral Epicondylitis (Tennis Elbow), 761
Neeru Jayanthi MD

130 Osteochondritis Dissecans Lesions of the Elbow,
769
Matthew Smith MD and Mitchel Obey MD

VLIV Hip

131 Labral Tears, 775
Chetan Gohal MD, Nolan S. Horner MD, and Marc R.
Safran MD

xi



Contents

132 Femoroacetabular Impingement, 779
Marc ]. Philippon MD, loanna K. Bolia MD, and Karen K.
Briggs MPH

VL.V Knee

133 Initial Management of the Sports Injured Knee,
783
Marc Aguilar Garcia MD, Carla Carbonell Rosell MD,
and Joan Pijoan Bueno MD

134 Meniscal Tears, 787
Nicola Maffulli MD MS PhD FRCS (Orth), Domiziano
Tarantino MD, and Rocco Aicale MD

135 Anterior Cruciate Ligament Injuries, 793
Aaron Gazendam MD, Darren de SA MD, and Freddie Fu
MD

136 Posterior Cruciate Ligament Injuries, 799
Chetan Gohal MDD, Nolan S. Horner MD, Jihad Abouali
MD, and John Theodoropoulos MD MSc

137 Combined Anterior Cruciate Ligament and
Medial Collateral Ligament Injuries, 805
Domiziano Tarantino MD, Rocco Aicale MD, and
NicolaMaffulli MD MS PhD FRCS (Orth)

138 Multiligamentous Knee Injuries, 811
James P. Stannard MD and Hee Young Lee MD

139 Posterolateral Corner Injuries, 815
Nolan S. Horner MD, Chetan Gohal MD, Olufemi R.
Ayeni MD PhD, and Daniel B. Whelan MD MSc

140 Lateral Extra-Articular Tenodesis Procedures
and the Anterolateral Ligament, 819
Felipe Moreira MD, Merce Reverté MD PhD, Enric
Castellet MD, and Joan Minguell MD PhD

141 Cartilage Lesions of the Knee, 825
Mario Hevesi MD, Aaron J. Krych MD, and Daniél B. F.
Saris MD PhD

142 Patellofemoral Pain Syndrome (Runner’s Knee),
831
Carlos Prada MD MHSc and Sebastidn Irarrdzaval MD

143 Osteotomy and Lower Extremity Realignment
Procedures, 837
Jayson Lian BA, Darren de SA MD, Jodo V. Novaretti
MD, and Volker Musahl MD

VLVI Foot & Ankle

144 Ankle Ligament Injuries, 843
Gwendolyn Vuurberg PhD, ]. Nienke Altink BSc, Rover
Krips MD PhD, and Gino M. M. ]. Kerkhoffs MD PhD

145 Achilles Tendinopathy, 849
Domiziano Tarantino MD, Rocco Aicale MD, and Nicola
Maffulli MD MS PhD FRCS (Orth)

Xii

Section VII Wrist

146 Distal Radius Malunions, 855
Muhanned Ali MD, Roberto S. Rosales MID PhD, and
Isam Atroshi MD PhD

147 Distal Radial-Ulnar Joint, 861
Nina Suh MD

148 Wrist Osteoarthritis, 867
Randy Bindra MD

149 Rheumatoid Wrist Reconstruction, 873
Warren Hammert DDS MD

150 Acute Scaphoid Fractures, 877
Joseph ]. Dias MDD (Research) FRCS MBBS

151 Scaphoid Nonunions, 883
Anne Eva ]. Bulstra MDD, Job N. Doornberg MD PhD,
Muyriam C. Obdeijn MD PhD, and Geert A. Buijze MD
PhD

152 Carpal Instability, 889
Jessica B. Hawken MD and Aviram M. Giladi MD MS

153 Kienbdck’s Disease, 895
Simon B. M. MacLean and Gregory I. Bain

154 Trapeziometacarpal Osteoarthritis, 899
Jeremiah D. Johnson MD, Jennifer M. Brewer BA, and
Jennifer Moriatis Wolf MD

Section VIII Hand

155 Carpal Tunnel Syndrome: Nonoperative
Management, 907
Thomas A. Miller MD FRCPC, Christopher Doherty MD
MPH FRCSC, and Douglas C. Ross MD MEd FRCSC

156 Carpal Tunnel Syndrome: Operative
Management, 913
Douglas C. Ross MD MEd FRCSC, Christopher Doherty
MD MPH FRCSC, and Thomas A. Miller MD FRCPC

157 Carpal Tunnel Release: Minor Procedure Room
or Operating Room?, 917
Kevin Cheung MD and Hannah St Denis-Katz MD

158 Thumb Carpometacarpal Osteoarthritis, 921
Ryan Wolek MDD, Steven McCabe MD MSc, and Matthew
Furey MD MSc

159 Flexor Tendon Injuries: Surgical Management,
925
Robert M. Szabo MD MPH and Shima Sokol MD

160 Flexor Tendon Injuries: Rehabilitation, 931
Matthew McRae MD, Mark McRae MD, Daniel Waltho
MD, and Jenny Santos MSc



161

162

163

164

165

166

Extensor Tendon Injuries, 935
Noor Alolabi MD, Monica Alderson MSc, and Carolyn M.
Levis MD MSc

Dupuytren’s Disease, 947

Lauren Willoughby BMSc MD FRCSC, Daniel Waltho
MD, Marta Karpinski BHSc, and Achilleas Thoma MD
MSc

Rheumatoid Hand Reconstruction, 953
Kevin C. Chung MD MS, Oluseyi Aliu MD, and Sandra
V. Kotsis MPH

Replantation, 957
Serge Goekjian MD FRCS (C), Lucas Gallo BHSc MD (c),
and Achilleas Thoma MD MSc

Ulnar Neuropathy, 963
Christopher Doherty MD MPH FRCSC, Thomas A. Miller
MD FRCPC, and Douglas C. Ross MD MEd FRCSC

Finger Fractures, 969
Claire Ryan MD and David Ring MD PhD

Section IX Oncology

167

168

169

170

171

172

Radjiation Therapy in Soft Tissue Sarcoma, 975
Anthony Bozzo MD MSc, Aaron Gazendam MD, and
Kurt R. Weiss MD

Chemotherapy in Soft Tissue Sarcoma, 981

Robert |. Wilson II MD, Jennifer L. Halpern MD, Jill
Gilbert MDD, Ginger E. Holt MD, Vicki L. Keedy MD, and
Herbert S. Schwartz MD

Surgical Margins in Soft Tissue Sarcoma, 993
Eugenia Schwarzkopf MD, Tomohiro Fujiwara MD, and
John H. Healey MD

Allograft versus Megaprosthesis, 999

Kelly C. Homlar MDD, Robert ]. Wilson II MD, Jessica Rose
Wilson MD MSCI, Jennifer L. Halpern MD, Herbert S.
Schwartz MD, and Ginger E. Holt MD

Biopsy of Soft Tissue Masses, 1005

Aaron Gazendam MD, Anthony Bozzo MD MSc, Casey
Wang MD, and David Wilson MD MASc

Denosumab in Giant Cell Tumors of Bone, 1011
Michael Parry MD and Robert Grimer MD

Section X Pediatrics

173

Outcomes in Pediatric Orthopedics, 1019
Unni G. Narayanan MBBS MSc FRCS(C)

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

Contents

Cerebral Palsy, 1029
Vedant Kulkarni MD

Pediatric Osteoarticular Infections, 1035
Brice Ilharreborde MD, Cindy Mallet MD, and Dimitri
Ceroni MD

Simple Bone Cysts, 1041

Cristina Alves MD FEBOT, Inés Balacé MD, Marta
Salom Taverner MD PhD, Thomas Wirth MD PhD, and
Michiel Van De Sande MDD PhD

Pediatric Clavicle Fractures, 1047
Benton E. Heyworth MD and Nirav Pandya MD

Supracondylar Humerus Fractures, 1053
Ravi Brar MD MPH, David Skaggs MD MMM, and
Sanjeev Sabharwal MD MPH

Adolescent Spondylolisthesis, 1061
Matthew E. Oetgen MD MBA and M. Timothy Hresko
MD

Early Onset Scoliosis, 1067

Jason Pui Yin Cheung MBBS MMedSc MS FHKAM
(orth) FRCS(orth) FHKCOS(Edin), Susan Nelson MD
MPH, James O. Sanders MD, and Ron El-Hawary MD
MSc FRCS (C)

Developmental Dysplasia of the Hip, 1075
Emily K. Schaeffer PhD and Wudbhav N. Sankar MD

Legg—Calvé—Perthes Disease, 1081
Benjamin Joseph MS Orth MCh Orth FRCS Ed and
Hitesh Shah MS Orth

Slipped Capital Femoral Epiphysis, 1087
Eduardo Novais MD and Randy Loder MD

Pediatric Femoral Shaft Fractures, 1093
Matthew Winterton MDD, Shital Parikh MD FACS, and
Keith Baldwin MD MSPT MPH

Infantile Blount Disease, 1099
Steven M. Rivero MD and Sanjeev Sabharwal MD MPH

Pediatric Anterior Cruciate Ligament Injuries,
1107

Lindsay Schlichte MS, Colleen Wixted BS, and Daniel
Green MID MS FACS

Clubfoot, 1113
Anna D. Vergun MD and Peter Moskal MD

Tarsal Coalitions, 1119
Joseph Fox MDD and Maryse Bouchard MD MSc

Index, 1125

xiii






Contributors

Jihad Abouali MD
Division of Orthopaedic Surgery, University
of Toronto, Toronto, ON, Canada

Jonathan D. Adachi MD FRCPC

Department of Medicine, McMaster
University, Hamilton, ON, Canada

Anthony Adili MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Marc Aguilar Garcia MD
Vall d’'Hebron University Hospital,
Barcelona, Spain

Rocco Aicale MD

Department of Musculoskeletal Disorders,
School of Medicine and Surgery,
University of Salerno, Salerno, Italy

Waleed Albishi MBBS

Division of Orthopaedic Surgery,
Department of Surgery, University of
Ottawa, Ottawa, ON, Canada

Monica Alderson MSc
St. Joseph’s Healthcare, Hamilton, ON,
Canada

Muhanned Ali MD

Department of Orthopedics Hassleholm and
Kristianstad Hospitals, Hassleholm,
Sweden

Oluseyi Aliu MD

Plastic and Reconstructive Surgery, Johns
Hopkins Medicine, Baltimore, MD, USA

Florin Allemann MD

University of Zurich, Universitétsspital
Zurich, Department of Trauma, Zurich,
Switzerland

Noor Alolabi MD
Division of Hand Surgery, Mayo Clinic,
Rochester, MN, USA

J. Nienke Altink BSc

Department of Orthopaedic Surgery,
Academic Medical Centre, Amsterdam
Movement Sciences, University of
Amsterdam, Amsterdam, The
Netherlands

and

Academic Center for Evidence Based Sports
Medicine (ACES), Amsterdam, The
Netherlands

and

Amsterdam Collaboration for Health and
Safety in Sports (ACHSS), Amsterdam,
The Netherlands

Cristina Alves MD FEBOT

Department of Pediatric
Orthopaedics — Hospital
Pediétrico - CHUC, EPE, Portugal

Francesc Angles MD

Hospital Mutua de Terrasa, Departament
Especialitats Medicoquirtrgiques,
Universitat de Barcelona, Spain

John Antoniou MD PhD

Division of Orthopaedic Surgery,
Department of Surgery, McGill University,
Montreal, QC, Canada

Mitchel D. Armstrong MD

BMSc FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Queen’s
University, Kingston, ON, Canada

Erika Arseneau MSc

Department of Health Research Methods,
Evidence, and Impact, McMaster
University, Hamilton, ON, Canada

Bandar M. Assiry MBBS

SB-orth

Division of Orthopaedic Surgery,
Department of Surgery, Queen’s
University, Kingston, ON, Canada

George Athwal MD

Division of Orthopaedic Surgery,
Department of Surgery, Western
University, London, ON, Canada

Amit Atrey MD MSc FRCSC

Division of Orthopaedic
SurgeryvDepartment of Surgery,
University of Toronto, Toronto, ON,
Canada

Isam Atroshi MD PhD
Department of Clinical
Sciences — Orthopedics, Lund University,
Lund, Sweden

Basem Attum MD

Department of Orthopedic Surgery,
University of California San Diego, CA,
USA

Daniel Axelrod MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Xv



Contributors

Olufemi R. Ayeni MD PhD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

David J. Backstein MEd MD

FRCSC

Mount Sinai Hospital, University of Toronto,
ON, Canada

Jetan Badhiwala MD

Division of Neurosurgery, Department of
Surgery, University of Toronto, Toronto,
ON, Canada

Gregory l. Bain
Department of Orthopaedic Surgery,
Flinders University, Adelaide, Australia

Inés Balac6 MD

Department of Pediatric
Orthopaedics — Hospital
Pediatrico - CHUC, EPE, Portugal

Keith Baldwin MD MSPT MPH

Department of Orthopaedic
SurgeryvNeuromuscular Orthopaedics,
and Orthopaedic Trauma, Children’s
Hospital of Philadelphia, Philadelphia,
PA, USA

Victor Barro MD PhD
Vall d’'Hebron University
HospitalvBarcelona, Spain

Lauren B. Barton BS

Department of Orthopaedic Surgery,
Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, USA

Lled6 Batalla MD

Clinica Corachan, Barcelona, Catalonia,
Spain

Asheesh Bedi MD

Department of Orthopaedic
SurgeryvMichigan University, Ann Arbor,
MI, USA

Eric Benson MD
New Hampshire Orthopaedic
CentervNashua, NH, USA

Marti Bernaus MID

Department of Orthopedic
SurgeryvHospital Universitari Mitua
Terrassa, Barcelona, Spain

xvi

Mohit Bhandari MD PhD
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Ryan T. Bicknell MD MSc FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Queen’s
University, Kingston, ON, Canada

Aurelia Bihari PhD

Division of Orthopaedic Surgery,
Department of Surgery, University
Hospital, London Health Sciences Centre,
Western University, London, ON, Canada

Randy Bindra MD
Gold Coast Private Hospital, Southport,
Queensland, Australia

William Blakeney MBBS MSc

MS FRACS

Albany Health Campus, Department of
Surgery, Albany, Australia

Alberto Blanco MD

Moises Broggi Hospital, Barcelona,
Catalonia, Spain

loanna K. Bolia MD
The Steadman Philippon Research Institute,
Vail, CO, USA

Cole A. Bortz BA
NYU Langone Health, New York University,
New York City, NY, USA

Maryse Bouchard MD MSc

Division of Orthopaedic Surgery, The
Hospital for Sick Children, University of
Toronto, Toronto, ON, Canada

Anthony Bozzo MID MSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Ravi Brar MD MPH
UCSEF Benioff Children’s Hospital, Oakland,
CA, USA

Jennifer M. Brewer BA

Department of Orthopaedic Surgery,
University of Connecticut, Farmington,
CT, USA

Karen K. Briggs MPH
The Steadman Philippon Research Institute,
Vail, CO, USA

lan Buchanan MD

Department of Neurological Surgery, Keck
School of Medicine, University of
Southern California, Los Angeles, CA,
USA

Richard E. Buckley MD FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, University of
Calgary, Calgary, AB, Canada

Joan Pijoan Bueno MD
Clinica Corachan, Barcelona, Catalonia,
Spain

Geert A. Buijze MD PhD
Département de chirugie orthopédique et
traumatologie, Montpellier, France

Justin Bulcher MSc
Rutgers University, New Brunswick, NJ,
USA

Anne Eva J. Bulstra MD

Department of Orthopaedic Surgery,
Academic Medical Center and University
of Amsterdam, Amsterdam, The
Netherlands

and

Department of Orthopaedic Surgery,
Flinders Medical Centre & Flinders
University, Adelaide, Australia

Zorica Buser PhD

Department of Orthopaedic Surgery, Keck
School of Medicine, University of
Southern California, Los Angeles, CA,
USA

Rosa Busquets MD PhD
Foot and Ankle Division, Vall d'Hebron
University Hospital, Barcelona, Spain

John A. Buza liIl MD

Department of Orthopedic Surgery, NYU
Langone Orthopedic Hospital, NYU
Langone Medical Center, New York, NY,
USA

Sofia Bzovsky MSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Carla Carbonell Rosell MD

Clinica Corachan, Barcelona, Catalonia,
Spain



Jeffrey L. Carson MD
Rutgers Biomedical and Health Sciences,
Newark, NJ, USA

Marcelo Casaccia MD
Vall d’'Hebron University Hospital,
Barcelona, Spain

Enric Castellet MD
Vall d"Hebron University Hospital,
Barcelona, Spain

Pablo Castillon MD

Hospital Mutua de Terrasa, Departament
Especialitats Medicoquirtirgiques,
Universitat de Barcelona, Spain

Dimitri Ceroni MD
Pediatric Orthopaedic Department, Geneva
University Hospital, Geneva, Switzerland

Thomas Cha MD MBA
Harvard Medical School, Massachusetts
General Hospital, Boston, MA, USA

Harman Chaudhry MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, University of
Toronto, Toronto, ON, Canada

Kevin Cheung MD

Division of Plastic and Reconstructive
Surgery, Department of Surgery,
University of Ottawa, Ottawa, ON,
Canada

Kevin C. Chung MD MS
Michigan Medicine, Ann Arbor, MI, USA

Paolo Cinelli PhD

University of Zurich, Universitatsspital
Zurich, Research Laboratory, Division of
Surgery and Harald Tscherne Laboratory,
Zurich, Switzerland

Peter A. Cole MD

University of Minnesota, Department of
Orthopaedic Surgery, Regions Hospital,
Saint Paul, MN, USA

Diego Collado MD
Vall d’'Hebron University Hospital,
Barcelona, Spain

Matthew Costa MD

Nulffield Department of Orthopaedics,
Rheumatology, and Musculoskeletal
Sciences, University of Oxford, Oxford,
United Kingdom

Charles Cox MD

Vanderbilt University Medical Center,
Vanderbilt Orthopaedic Institute,
Nashville, TN, USA

Brett D. Crist MD FACS
University of Missouri, Columbia, MO, USA

Kyra Cummings
Western University, London, ON, Canada

Brian P. Cunningham MD
Department of Surgery, University of
Minnesota, Minneapolis, MN, USA

Michael C. Daly MD
Massachusetts General Hospital, Boston,
MA, USA

Alan H. Daniels MD

Department of Orthopaedic Surgery, Brown
University, Providence, RI, USA

Nikolaos Davarinos MD MSc

Orthopaedics, Bon Secours Hospital, Tralee,
County Kerry, Ireland

Niloofar Dehghan MD FRCSC

Department of Orthopaedic Surgery,
University of Arizona College of
Medicine, Phoenix, AZ, USA

and

The CORE Institute, Phoenix, AZ, USA

Christopher Del Balso MIBBS

MSc

Division of Orthopaedic Surgery,
Department of Surgery, University
Hospital, London Health Sciences Centre,
Western University, London, ON, Canada

Gregory J. Della Rocca MD
PhD FACS
University of Missouri, Columbia, MO, USA

Geoffrey Dervin MD

Division of Orthopaedic Surgery,
Department of Surgery, University of
Ottawa, Ottawa, ON, Canada

Darren de SA MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Contributors

Nicholas Desy MID FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, University of
Calgary, Calgary, AB, Canada

Joseph J. Dias MD(Research)

FRCS MBBS

AToMS, University Hospitals of Leicester
NHS Trust, Leicester, UK

Ron L. Diercks MD

Department of Orthopedics, University of
Groningen, University Medical Center
Groningen, The Netherlands

Joshua S. Dines MD
Hospital for Special Surgery, Division of
Sports and Shoulder, New York, NY, USA

Emily Dodwell MD MPH
Pediatric Orthopedic Surgery, Hospital for
Special Surgery, New York, NY, USA

Christopher Doherty MD MPH

FRCSC

Roth-McFarlane Hand & Upper Limb
Centre, Division of Plastic Surgery,
Western University, London, ON, Canada

Job N. Doornberg MID PhD

Department of Orthopaedic Surgery,
Flinders Medical Centre & Flinders
University, Adelaide, Australia

and

Department of Orthopedic Surgery,
Academic Medical Center, Amsterdam,
The Netherlands

Lawrence Dorr MD

LD Dorr Keck Medical Center of USC,
Department of Orthopaedics, Los
Angeles, CA, USA

Gene Dossett
Phoenix VA Health Care System, Phoenix,
AZ,USA

Sebastian Drago Perez MID
Department of Orthopedic Surgery, Hospital
del Trabajador, Santiago, Chile

and

Faculty of Medicine, Universidad de los
Andes, Santiago, Chile

xvii



Contributors

Matt Driscoll MD

Department of Surgery and Perioperative
Care, Dell Medical School — The
University of Texas at Austin, Austin, TX,
USA

Michael J. Dunbar MD PhD

FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Dalhousie
University, Halifax, NS, Canada

Clive P. Duncan MD
Department of Orthopaedics, University of
British Columbia, Vancouver, BC, Canada

Thomas Duquin MD

Department of Orthopaedic Surgery, State
University of New York at Buffalo,
Buffalo, NY, USA

Thomas A. Einhorn MD

Department of Orthopedic Surgery, NYU
Langone Orthopedic Hospital, NYU
Langone Medical Center, New York, NY,
USA

Seper Ekhtiari MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Ahmed El-Bakoury MBBS PhD
University Hospitals Plymouth NHS Trust,
Plymouth, UK

Ron El-Hawary MD MSc

FRCS(C)

Department of Surgery, INK Health Centre,
Halifax, NS, Canada

Robin R. Elliot MA FRCS
Brisbane Foot and Ankle Centre, Brisbane,
Queensland, Australia

Brandon J. Erickson MD
Rothman Orthopaedic Institute, Division of
Sports and Shoulder, New York, NY, USA

John Esposito MID FRCSC
London Health Sciences Centre, Western
University, ON, Canada

Denise Eygendaal MD PhD

Department of Orthopedic Surgery,
Academic Medical Center and University
of Amsterdam, Amsterdam, The
Netherlands

xviii

and

Amphia Hospital, Breda, the Netherlands

Kenneth Faber MD

Division of Orthopaedic Surgery,
Department of Surgery, Western
University, London, ON, Canada

Michael Fehlings MD PhD

FACS FRCSC

Division of Neurosurgery, Department of
Surgery, University of Toronto, Toronto,
ON, Canada

Marco Ferrone MID
Dana-Farber Cancer Institute, Boston, MA,
USA

Christophe Fornasieri MD
Orthopedic and Sport Surgery, Clinique
Générale, Annecy, France

Joseph Fox MID

Department of Orthopedics and Sports
Medicine, Seattle Children’s Hospital,
University of Washington, Seattle, WA,
USA

Tony Fraguas MD

Teknon Medical Center, Barcelona, Spain

Michael T. Freehill MD
Department of Orthopaedic Surgery,
Stanford University, Stanford, CA, USA

Susan M. Friedman MD MPH
University of Rochester School of Medicine
and Dentistry, Rochester, NY, USA

Freddie Fu MD
University of Pittsburgh Medical Center,
Pittsburgh, PA, USA

Tomohiro Fujiwara MID
Department of Orthopaedic Surgery,
Okayama University, Okayama, Japan

Andrew Furey MD FRCSC
Orthopaedics, Memorial University of
Newfoundland, St. John’s, NF, Canada

Matthew Furey MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, University of
Alberta, Edmonton, AB, Canada

Lucas Gallo BHSc MD(c)
Michael G. DeGroote School of Medicine,
McMaster University, Hamilton, ON,

Canada

Rajiv Gandhi MD MSc FRCSC

Division of Orthopaedic Surgery, Toronto
Western Hospital, University of Toronto,
Toronto, ON, Canada

Don S. Garbuz MD

Department of Orthopaedics, University of
British Columbia, Vancouver, BC, Canada

Montserrat Garcia-Portabella

MD

Clinica Corachan, Barcelona, Catalonia,
Spain

Joshua L. Gary MD

Department of Orthopaedic Surgery,
McGovern Medical School at UTHealth,
Houston, TX, USA

Aaron Gazendam MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Annie George BHSc

Department of Health Research Methods,
Evidence, and Impact, McMaster
University, Hamilton, ON, Canada

Michelle Ghert MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Peter V. Giannoudis MD FACS

FRCS

Academic Department of Trauma &
Orthopaedics, School of Medicine,
University of Leeds, Leeds, Yorkshire, UK

Aviram M. Giladi MD MS

Hand Surgery and Plastic Surgery, The
Curtis National Hand Center, MedStar
Union Memorial Hospital, Baltimore, MD,
USA

Jill Gilbert MD
Vanderbilt Hematology /Oncology,
Nashville, TN, USA

Brandon Girardi MD
St. Michael’s Hospital, University of
Toronto, Toronto, ON, Canada



Leah Gitajn MD

Dartmouth-Hitchcock Medical Center,
Dartmouth Geisel School of Medicine,
Lebanon, NH, USA

Mathias Glehr MD

Department of Orthopaedics and
Traumatology, Medical University of
Graz, Graz, Austria

Serge Goekjian MID FRCS(C)

Division of Plastic Surgery, University of
Toronto, ON, Canada

Wade Gofton BSc MSc MD

FRCSC

Department of Orthopaedic Surgery, Ottawa
Civic Hospital, Ottawa, ON, Canada

Chetan Gohal MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Stuart Goodman MD PhD

FRCSC

Department of Orthopaedic Surgery,
Stanford University, Stanford, CA, USA

Daniel Green MD MS FACS

Department of Orthopedic Surgery,
Pediatrics, Hospital for Special Surgery,
New York, NY, USA

Ruby Grewal MD MSc

Roth | McFarlane Hand & Upper Limb
Centre, St. Joseph’s Health Centre,
Western University, London, ON, Canada

Robert Grimer MD
Royal Orthopaedic Hospital, Birmingham,
UK

Ernesto Guerra-Farfan MD
Vall d"Hebron University Hospital,
Barcelona, Spain

Trevor Gulbrandsen MD

Department of Orthopedics and
Rehabilitation, University of Iowa
Hospital and Clinics, Iowa City, IA, USA

David J. Hak MD MBA FACS

University of Colorado, Denver Health
Medical Center, Department of
Orthopedic Surgery, Physical Medicine,
and Rehabilitation, Denver, CO, USA

Jennifer L. Halpern MD
Vanderbilt University Medical Center,
Vanderbilt Orthopaedic Institute,

Nashville, TN, USA

Sascha Halvachizadeh MD

University of Zurich, Universitatsspital
Zurich, Department of Trauma, Zurich,
Switzerland

and

University of Zurich, Universitétsspital
Zurich, Research Laboratory, Division of
Surgery and Harald Tscherne Laboratory,
Zurich, Switzerland

Warren Hammert DDS MD
University of Rochester Medical Center,
Rochester, NY, USA

Adam Hart MDCM MASc

Division of Orthopaedic Surgery,
Department of Surgery, McGill University,
Montreal, QC Canada

Mark D. Hasenauer MD

Department of Orthopaedic Surgery,
University of Pennsylvania, Philadelphia,
PA, USA

Jessica B. Hawken MD

Department of Orthopaedic Surgery,
MedStar Union Memorial Hospital,
Baltimore, MD, USA

John H. Healey MD

Orthopaedic Service, Memorial Sloan
Kettering Cancer Centre, New York City,
NY, USA

Jonah Hébert-Davies MD
FRCS(c)

Harborview Medical Center, University of
Washington, Seattle, WA, USA

Mario Hevesi MD
Department of Orthopedic Surgery, Mayo
Clinic, Rochester, MN, USA

Benton E. Heyworth MD

Division of Sports Medicine, Department of
Orthopedic Surgery, Boston Children’s
Hospital, Boston, MA, USA

and

Harvard Medical School, Boston, MA, USA

Contributors

Matthew Hogue MD

Department of Orthopedics and
Rehabilitation, University of Iowa
Hospital and Clinics, Iowa City, IA, USA

Graeme Hoit MD

Department of Orthopaedic Surgery,
University of Toronto, Toronto, ON,
Canada

Ginger E. Holt MD

Vanderbilt University Medical Center,
Vanderbilt Orthopaedic Institute,
Nashville, TN, USA

Kelly C. Homlar MD

Medical College of Georgia, Department of
Orthopaedic Surgery, Augusta, GA, USA

Samantha R. Horn BA
NYU Langone Health, New York University,
New York City, NY, USA

Nolan S. Horner MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

James L. Howard MD MSc

FRCSC

London Health Sciences Centre, Western
University, ON, Canada

Lisa C. Howard MD
Department of Orthopaedics, University of
British Columbia, Vancouver, BC, Canada

M. Timothy Hresko MD

Department of Orthopaedic Surgery, Boston
Children’s Hospital, Harvard Medical
School, Boston, MA, USA

Michael D. Hunter MD
Greenville Hospital System, Greenville, SC,
USA

Tiffany Huynh MD
University of Manitoba, Winnipeg, MB,
Canada

Brice llharreborde MD

Pediatric Orthopaedic Department, Robert
Debré Hospital, AP-HP, Paris Diderot
University, Paris, France

Sebastian Irarrazaval MD

Department of Orthopaedic Surgery,
Pontificia Universidad Catodlica de Chile,
Santiago, Chile

Xix



Contributors

Paul Jamieson MD

Division of Orthopaedic Surgery,
Department of Surgery, University of
Ottawa, Ottawa, ON, Canada

Neeru Jayanthi MD
Emory Healthcare, Johns Creek, GA, USA

Richard Jenkinson MD MSc

FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Sunnybrook
Hospital, University of Toronto, Toronto,
ON, Canada

Kyle J. Jeray MD
Greenville Hospital System, Greenville, SC,
USA

Jeremiah D. Johnson MD

Department of Orthopaedic Surgery,
University of Connecticut, Farmington,
CT, USA

Kelly Johnston MD FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, University of
Calgary, Calgary, AB, Canada

Nicholas B. Jorgensen MBBS
Brisbane Foot and Ankle Centre, Brisbane,
Queensland, Australia

Benjamin Joseph MS Orth

MCh Orth FRCS Ed

Department of Orthopaedic Surgery, Aster
Medcity, Kochi, Kerala, India

Jesse B. Jupiter MD

Harvard Medical School, Boston,
Massachusetts General Hospital, Boston,
MA, USA

Maria Jurado MID
Vall d"Hebron University Hospital,
Barcelona, Spain

Atul F. Kamath MD
Cleveland Clinic, Cleveland, OH, USA

Ivan Kamikovski MD

Division of Orthopaedic Surgery,
Department of Surgery, University of
Ottawa, Ottawa, ON, Canada

James D. Kang MD

Brigham and Women’s Hospital, Boston,
MA, USA

XX

Marta Karpinski BHSc
Faculty of Health Sciences, McMaster
University, Hamilton, ON, Canada

Adam Katchky MD MSc FRCSC
Niagara Health System, Welland, ON,
Canada

Vicki L. Keedy MD
Vanderbilt Hematology /Oncology,
Nashville, TN, USA

Jay Keener MD

Department of Orthopaedic Surgery,
Washington University, St. Louis, MO,
USA

Gino M. M. J. Kerkhoffs MD

PhD

Department of Orthopaedic Surgery,
Academic Medical Centre, Amsterdam
Movement Sciences, University of
Amsterdam, Amsterdam, The
Netherlands

and

Academic Center for Evidence Based Sports
Medicine (ACES), Amsterdam, The
Netherlands

and

Amsterdam Collaboration for Health and
Safety in Sports (ACHSS), Amsterdam,
The Netherlands

and

Department of Orthopaedic Surgery,
Flevoziekenhuis, Almere, The
Netherlands

Habeeb Khan CCPA
St. Joseph’s Healthcare, Hamilton, ON,
Canada

Moin Khan MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Vickas Khanna MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Amir Khoshbin MD

Department of Orthopaedic Surgery,
University of Toronto, Toronto, ON,
Canada

Paul R. Kim MD FRCSC

Division of Orthopaedic Surgery, Adult
Reconstructive Service, University of
Ottawa, Ottawa, ON, Canada

Stuart D. Kinsella MD MTR

Department of Orthopaedic Surgery,
Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, USA

Jacob M. Kirsch MD
Boston Sports & Shoulder Center, Waltham,
MA, USA

Waleed Kishta MD PhD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Ydo V. Kleinlugtenbelt

MD PhD

Department of Orthopaedic Surgery,
Deventer Hospital, Deventer, The
Netherlands

Sebastian M. Klim MD

Department of Orthopaedics and
Traumatology, Medical University of
Graz, Graz, Austria

Michael Knudsen MD

Department of Orthopaedic Surgery,
University of Minnesota, Minneapolis,
MN, USA

Philipp Kobbe MD MHBA

Aachen University Medical Center,
Department of Orthopaedic Trauma,
Aachen, Germany

Mininder Kocher MD MIPH

Department of Orthopaedic Surgery, Boston
Children’s Hospital, Harvard Medical
School, Boston, MA, USA

Izadk F. Kodde MD PhD

Department of Orthopedic Surgery,
Academic Medical Center, Amsterdam,
The Netherlands

Benjamin Kopp MD

Department of Surgery and Perioperative
Care, Dell Medical School — The
University of Texas at Austin, Austin, TX,
USA



Sandra V. Kotsis MPH

Section of Plastic Surgery, Department of
Surgery, University of Michigan, Ann
Arbor, MI, USA

Hans Kreder MD MPH FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Sunnybrook
Hospital, University of Toronto, Toronto,
ON, Canada

Rover Krips MD PhD

Department of Orthopaedic Surgery,
Academic Medical Centre, Amsterdam
Movement Sciences, University of
Amsterdam, Amsterdam, The
Netherlands

and

Academic Center for Evidence Based Sports
Medicine (ACES), Amsterdam, The
Netherlands

and

Amsterdam Collaboration for Health and
Safety in Sports (ACHSS), Amsterdam,
The Netherlands

and

Department of Orthopaedic Surgery,
Flevoziekenhuis, Almere, The
Netherlands

Aaron J. Krych MD
Department of Orthopedic Surgery, Mayo
Clinic, Rochester, MN, USA

Vedant Kulkarni MD
Shriners Hospital for Children — North
California, Sacramento, CA, USA

Dinesh Kumbhare MD PhD

Division of Physical Medicine and
Rehabilitation, Department of Medicine,
University of Toronto, Toronto, ON,
Canada

Eren O. Kuris MD

Department of Orthopaedic Surgery, Brown
University, Providence, RI, USA

Paul R. Kuzyk MD MASc

Mount Sinai Hospital, University of Toronto,
Toronto, ON, Canada

Ernest Kwek MBBS FRCS(Ed)

Department of Orthopaedic Surgery,
Woodlands Health Campus, Woodlands
Health Pte Ltd, Singapore

G. Yves Laflamme MD FRCS(c)
Sacré-Coeur Hospital, University of
Montreal, Montreal, QC, Canada

Brent Lanting MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, University
Hospital, London Health Sciences Centre,
Western University, London, ON, Canada

Peter Lapner MID FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, University of
Ottawa, Ottawa, ON, Canada

Arthur Lau MD FRCPC

Department of Medicine, McMaster
University, Hamilton, ON, Canada

Abdel-Rahman Lawend

MD PhD FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, University
Hospital, London Health Sciences Centre,
Western University, London, ON, Canada

Jennifer Leighton MD FRCSC
Mount Sinai Hospital, University of Toronto,
Toronto, ON, Canada

Ross Leighton BSc MID FRCSC

QEII Health Sciences Centre, Division of
Orthopaedic Surgery, Halifax Infirmary,
Halifax, NS, Canada

Sebastian A. Leén MD
Hospital San José, Santiago, Chile

Carolyn M. Levis MD MSc
St. Joseph’s Healthcare, Hamilton, ON,
Canada

and

McMaster University, Hamilton, ON,
Canada

Peter M. Lewis MB BCh

FRCS(Orth)

Prince Charles & Royal Glamorgan
Hospitals, Cwm Taf Morgannwg
University Health Board, South Wales, UK

Jayson Lian BA

Department of Orthopaedic Surgery,
University of Pittsburgh, Pittsburgh,
PA, USA

and

Albert Einstein College of Medicine, Bronx,
NY, USA

Contributors

Allan Liew BSc MD FRCSC

Department of Orthopaedic Surgery, Ottawa
Civic Hospital, Ottawa, ON, Canada

Randy Loder MD

Department of Orthopaedic Surgery,
Indiana University School of Medicine,
Indianapolis, IN, USA

Frank G. J. Loeffen MD

Department of Sports Medicine, Onze Lieve
Vrouwe Gasthuis, Amsterdam, The
Netherlands

Gregor Lenne MD PhD
Norwegian University of Science and
Technology, Trondheim, Norway

Luke A. Lopas MD
Indiana University School of Medicine,
Indianapolis, IN, USA

Luis Felipe Lopez MD

SunnyBrook Hospital, Division of
Orthopaedic Surgery, University of
Toronto, Toronto, ON, Canada

Steven J. MacDonald MD

FRCSC

London Health Sciences Centre, University
Hospital, London, ON, Canada

Simon B. M. MacLean
Department of Orthopaedic Surgery,
Flinders University, Adelaide, Australia

Kim Madden PhD

Department of Health Research Methods,
Evidence, and Impact, McMaster
University, Hamilton, ON, Canada

and

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Nicola Maffulli MD MS PhD

FRCS (Orth)

Department of Musculoskeletal Disorders,
School of Medicine and Surgery,
University of Salerno, Salerno, Italy

and

Queen Mary University of London, Barts
and the London School of Medicine and
Dentistry, Centre for Sports and Exercise
Medicine, Mile End Hospital, London, UK

xxi



Contributors

Nizar N. Mahomed MD ScD

FRCSC

Division of Orthopaedic Surgery, Toronto
Western Hospital, University of Toronto,
Toronto, ON, Canada

Aamer Malik MD PhD

Department of Orthopaedic Surgery,
Hospital Universitario Sagrado Corazon,
Barcelona, Spain

Cindy Mallet MD

Pediatric Orthopaedic Department, Robert
Debré Hospital, AP-HP, Paris Diderot
University, Paris, France

Francesc A. Marcano-

Fernandez MID PhD
Division of Orthopaedic Surgery, McMaster
University, Hamilton, ON, Canada

Gerard M. J. March MD FRCSC
Bluewater Health, Sarnia, ON, Canada

Oliver Marin-Peira MD

Hip Unit, Orthopedic and Traumatology
Department, University Hospital Infanta
Leonor, Madrid, Spain

Bas A. Masri MD

Department of Orthopaedics, University of
British Columbia, Vancouver, BC, Canada

Josep Massons VID PhD
Vall d"Hebron University Hospital,
Barcelona, Catalonia, Spain

Takashi Matsushita MD DSc

Department of Orthopaedic Surgery, Tokyo
University School of Medicine, Tokyo,
Japan

and

Fukushima Medical University, Fukushima,
Japan

and

Southern TOHOKU General Hospital,
Koriyama, Japan

Jihad Matta MD

Orthopedic Department, Hopital Sacre
Coeur et Hopital Mont Liban, Beirut,
Lebanon

Paul E. Matuszewski MD

Department of Orthopaedic and Sports
Medicine, University of Kentucky,
Lexington, KY, USA

xxii

Cyril Mauffrey MD FRCS FACS

University of Colorado, Denver Health
Medical Center, Department of
Orthopedic Surgery, Physical Medicine,
and Rehabilitation, Denver, CO, USA

Steven McCabe MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, University of
Toronto, Toronto, ON, Canada

Dylan McCreary BA
Department of Surgery, University of
Minnesota, Minneapolis, MN, USA

Michael D. McKee MD FRCS(C)

Department of Orthopaedic Surgery,
University of Arizona College of
Medicine, Phoenix, AZ, USA

Craig McMains MD
Community Health Network, Indianapolis,
IN, USA

Mark McRae MD

Division of Plastic Surgery, Department of
Surgery, McMaster University, Hamilton,
ON, Canada

Matthew McRae MD

Division of Plastic Surgery, Department of
Surgery, McMaster University, Hamilton,
ON, Canada

Samir Mehta MID
University of Pennsylvania, Philadelphia,
PA, USA

Xin Y. Mei MD

Division of Orthopaedic Surgery,
Department of Surgery, University of
Toronto, Toronto, ON, Canada

Jordan Meiss MD

Vanderbilt University Medical Center,
Vanderbilt Orthopaedic Institute,
Nashville, TN, USA

Daniel A. Mendelson MD MSc
University of Rochester School of Medicine
and Dentistry, Rochester, NY, USA

Pablo Mery MD

Department of Orthopaedic Surgery,
Pontificia Universidad Catdlica de Chile,
Santiago, Chile

Thomas A. Miller MD FRCPC

Department of Physical Medicine &
Rehabilitation, Western University,
London, ON, Canada

Ihaki Mimendia MD

Vall d’'Hebron University Hospital,
Barcelona, Spain

Joan Minguell MD PhD
Vall d’"Hebron University Hospital,
Barcelona, Spain

lida Molloy MD MS

Dartmouth-Hitchcock Medical Center,
Dartmouth Geisel School of Medicine,
Lebanon, NH, USA

Dirk Jan F. Moojen MD PhD

OLVG, Department of Orthopaedic and
Trauma Surgery, Amsterdam, The
Netherlands

Felipe Moreira MD
Vall d’"Hebron University Hospital,
Barcelona, Spain

John Morellato BSc (Pharm)

MBBS (Hons) FRCSC

Department of Orthopaedic Surgery,
University of Mississippi Medical Center,
Jackson, MS, USA

Jennifer Moriatis Wolf MD

Department of Orthopaedic Surgery,
University of Chicago, Chicago, IL, USA

Saam Morshed MID PhD MPH
Orthopaedic Trauma Institute, San Francisco
General Hospital and the University of

California, San Francisco, CA, USA

Paul Moroz MD
Shriners Hospital for Children — Honolulu,
Honolulu, HI, USA

Peter Moskal MD
Department of Orthopaedic Surgery,
Children’s Hospital of the King’s

Daughters, Norfolk, VA, USA

Kishoe Mulpuri MBBS MHSc

MSc

Department of Orthopaedic Surgery, BC
Children’s Hospital, Vancouver, BC,
Canada



Jennifer Muniak MD
University of Rochester School of Medicine
and Dentistry, Rochester, NY, USA

Orhun Muratoglu

Harris Orthopaedic Laboratory,
Massachusetts General Hospital, Boston,
MA, USA

and

Department of Orthopaedic Surgery,
Harvard Medical School, Boston,
MA, USA

Volker Musahl MD

Department of Orthopaedic Surgery,
University of Pittsburgh, Pittsburgh, PA,
USA

Daniel Mwayafu MBChB

MMed

Mbale Regional Referral Hospital, Mbale,
Uganda

Chad Myeroff MD

University of Minnesota Department of
Orthopaedic Surgery, Regions Hospital
and TRIA Orthopedic Center, St. Paul,
MN, USA

Unni Narayanan MBBS MSc

Division of Orthopaedic Surgery,
Department of Surgery, University of
Toronto, Toronto, ON, Canada

Douglas D. R. Naudie MD

FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Western
University, London, ON, Canada

Aaron Nauth MD MSc

Division of Orthopaedic Surgery,
Department of Surgery, University of
Toronto, Toronto, ON, Canada

Susan Nelson MD MPH

Department of Orthopaedics and
Rehabilitation, University of Rochester,
Rochester, NY, USA

Joseph A. Nicholas MD MPH
University of Rochester School of Medicine
and Dentistry, Rochester, NY, USA

Riikkaa E. Nomides MD
UT Health San Antonio, Department of
Orthopaedics, San Antonio, TX, USA

Eduardo Novais MD

Department of Orthopedic Surgery, Boston
Children’s Hospital, Harvard Medical
School, Boston, MA, USA

Jo&o V. Novaretti MD

Department of Orthopaedic Surgery,
University of Pittsburgh, Pittsburgh,
PA, USA

and

Orthopaedics and Traumatology Sports
Center (CETE), Department of
Orthopaedics and Traumatology, Paulista
School of Medicine (EPM), Federal
University of Sdo Paulo, Sdo Paulo, Brazil

Jorge H. Nuiriez MD
Vall d"Hebron University Hospital,
Barcelona, Spain

Carl Nunziato MD
Dell Seton Medical Center at the University
of Texas at Austin, Austin, TX, USA

Kenneth Nwosu MD
NeoSpine, Puyallup, WA, USA

@ystein Nygaard MID
Norwegian University of Science and
Technology, Trondheim, Norway

Myriam C. Obdeijn MD PhD

Department of Plastic Reconstructive and
Hand Surgery, Academic Medical Centre,
Amsterdam, The Netherlands

Mitchel Obey MD

Department of Orthopaedic Surgery,
Washington University, St. Louis, MO,
USA

William Obremsky
Vanderbilt University Medical Center,
Vanderbilt Orthopaedic Institute,

Nashville, TN, USA

Michael J. O'Brien MD

Harvard Medical School, Division of Sports
Medicine, Department of Orthopedics,
Children’s Hospital Boston, Boston, MA,
USA

Peter J. O’'Brien MD
Department of Orthopaedic Surgery,
University of British Columbia,

Vancouver, BC, Canada

Contributors

Matthew E. Oetgen MD MBA

Children’s National Health System, Division
of Orthopaedic Surgery and Sports
Medicine, Washington, DC, USA

Nathan N. O’'Hara MHA

Department of Orthopaedics, University of
Maryland School of Medicine, Baltimore,
MD, USA

Colby Oitment MD FRCSC

Division of Orthopaedic Surgery, University
of Toronto, Toronto, ON, Canada

Ebru Oral

Harris Orthopaedic Laboratory,
Massachusetts General Hospital, Boston,
MA, USA

and

Department of Orthopaedic Surgery,
Harvard Medical School, Boston,
MA, USA

Cristian Ortiz Mateluna MD

Foot and Ankle Center, Orthopedic
Department, Clinica Universidad de los
Andes, Santiago, Chile

Robert V. O'Toole MD
University of Maryland, Shock Trauma,
Baltimore, MD, USA

Nirav Pandya MD

Department of Orthopedic Surgery, Benioff
Children’s Hospital, University of
California San Francisco, San Francisco,
CA, USA

Costas Papakostidis MD
Limassol General Hospital, Nikaias,
Polemidia Kato, Limassol, Cyprus

Hans-Christoph Pape MD

University of Zurich, Universitatsspital
Zurich, Department of Trauma, Zurich,
Switzerland

Steven Papp BSc MSc MD

FRCSC

Department of Orthopaedic Surgery, Ottawa
Civic Hospital, Ottawa, ON, Canada

Shital Parikh MD FACS

Division of Pediatric Orthopaedics,
Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, USA

xxiii



Contributors

Asif A. H. Parkar MIBBS
Queen’s Hospital, National Health Service,
London, UK

Michael Parry MD
Royal Orthopaedic Hospital, Birmingham,
UK

Peter G. Passias MD
NYU Langone Health, New York University,
New York City, NY, USA

Midhat Patel MD
Department of Orthopaedic Surgery,
University of Arizona College of

Medicine, Phoenix, AZ, USA

Pranay Patel MD

Department of Orthopaedic Surgery, Keck
School of Medicine, University of
Southern California, Los Angeles, CA,
USA

Joseph T. Patterson MD

Keck School of Medicine of the University of
Southern California, Los Angeles, CA,
USA

Raymond A. Pensy MD
University of Maryland Department of
Orthopaedic Surgery, University of
Maryland Medical System, Baltimore,

MD, USA

Bert Perey MID FRCSC
University of British Columbia, BC, Canada

Stephen M. Petis MD MSc

FRCSC

Woodstock General Hospital, Woodstock,
ON, Canada

Brad Petrisor MID MSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Kevin D. Phelps MD

Department of Orthopaedic Surgery,
McGovern Medical School at UTHealth,
Houston, TX, USA

Mark Phillips BSc PhD (Cand)

Health Research Methods, Evidence and
Impact, McMaster University, Hamilton,
ON, Canada

xXiv

Olga Pidgaiska MID

Orthopaedics Arthrology and Arthroplasty
Department Sytenko Institute of Spine
and Joint Pathology, Kharkiv, Ukraine

Marc J. Philippon MD
The Steadman Philippon Research Institute,

Vail, CO, USA

Jason W. Pollock MD
University of Ottawa, Ottawa, ON, Canada

Michael Pollock BSc MSc

University of Limerick, Limerick, Ireland

Rudolf Poolman MD PhD
Leiden University Medical Center,
Amsterdam, The Netherlands

Juan Antonio Porcel Vazquez

MD

Vall d’"Hebron University Hospital,
Barcelona, Spain

James N. Powell MD

Division of Orthopaedic Surgery,
Department of Surgery, University of
Calgary, Calgary, AB, Canada

Carlos Prada MD MHSc

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada

Jason Pui Yin Cheung MBBS

MMedSc MS FHKAM(orth)

FRCS(orth) FHKCOS(Edin)

Department of Orthopaedics and
Traumatology, The University of Hong
Kong, Hong Kong

Q
Lee M. Reichel MD

Department of Surgery and Perioperative
Care, Dell Medical School — The
University of Texas at Austin, Austin, TX

Pedro Reis-Campos
Orthopedic and Traumatology Department,
Hospital Vila Franca de Xira, Portugal

Merce Reverté MD PhD
Vall d’"Hebron University Hospital,
Barcelona, Spain

Glen Richardson MD MSc

FRCSC

Division of Orthopaedic Surgery,
Department of Surgery, Dalhousie
University, Halifax, NS, Canada

David Ring MID PhD

Department of Surgery and Perioperative
Care, Dell Medical School — The
University of Texas at Austin, Austin, TX,
USA

Steven M. Rivero MD
UMDN] New Jersey Medical School,
Newark, NJ, USA

Charles Riviére
The MSK Lab, Charing Cross Campus,
Imperial College London, UK

Cecilia Rogmark MD PhD

Orthopedics — Clinical and Molecular
Osteoporosis Research, Lund University,
Lund, Sweden

Roberto S. Rosales MD PhD
Unit for Hand & Microsurgery GECOT, La
Laguna, Tenerife, Spain

Douglas C. Ross MD MEd

FRCSC

Roth-McFarlane Hand & Upper Limb
Centre, Division of Plastic Surgery,
Western University, London, ON, Canada

Dominique M. Rouleau MD

MSc FRCS(c)

Sacré-Coeur Hospital, University of
Montreal, Montreal, QC, Canada

Milton Lee “Chip"” Routt Jr MD

Department of Orthopaedic Surgery,
McGovern Medical School at UTHealth,
Houston, TX, USA

Tamara Rozental MD

Department of Orthopaedic Surgery, Beth
Israel Deaconess Medical Center, Harvard
Medical School, Boston, MA, USA

Luc Rubinger MD

Division of Orthopaedic Surgery,
Department of Surgery, McMaster
University, Hamilton, ON, Canada



quality of evidence ratings 21-22

quality of life (QOL) 447449

quality of movement analysis (QMA) 1110

Quality of Reports of Meta-analysis (QUOROM) 12

radial head fractures
nonoperative treatment 506-507
prosthetic replacement 507
radial head fractures 505-506
radiation therapy (XRT) 975-978
radiocarpal deformities 874-875
radiographic diagnosis, acute lumbar spondylolysis
radiology 1038
radioscaphoid arthritis  868-869
radiostereometric analysis (RSA) 222,232
randomized controlled trials (RCTs) 8-9
range of motion (ROM) 280-281
RCTs see randomized controlled trials (RCTs)
recombinant human bone morphogenetic protein-2 ([rh]BMP-2)
75
recurrent deformity 1115
recurrent shoulder instability 723-727
replantation  957-961
retrograde intramedullary nailing (RIMN) 337-339
retrospective case series 9
reverse total shoulder arthroplasty (rTSA)
clinical outcomes 383-384
indications 381-382
surgical techniques
revisions
acetabular bone loss
classification system 213-215
management techniques 215-216
porous tantalum 216-217
total hip arthroplasty (THA)
impaction allografting 207-208
impaction grafting and segmental replacement 205-207
proximal femoral bulk allografting 208-209
revision total knee arthroplasty (rTKA) 301
femoral bone defects
allograft-prosthetic composite 344-345
periprosthetic distal femoral bone defects 342
structural allograft reconstruction 343-344
patellar options
compatible patellar and femoral components 357-358
conservative management 356-357
patellectomy 355-356
stem choices
component insertion 330-331
hybrid components  331-332
terms of outcomes  332-333
tibial bone loss
cement filling  349-351
IBG 351
™ 352
[th]BMP-2. see recombinant human bone morphogenetic protein-2
([th]BMP-2)
rheumatoid hand reconstruction 953-956

1062-1063

382-383

Index

rheumatoid wrist reconstruction 873-876
rib-based distraction 1070-1071
RIMN see retrograde intramedullary nailing (RIMN)
robotic-assisted surgery
accurate component positioning  259-260
cost 261-262
patient-centered outcomes 260-261
ROM see range of motion (ROM)
rotator cuff tears 729-738
double row vs. single row  731-732
early surgery vs. delayed surgery 730-731
massive and irreparable 735-738
older age vs. younger age 729-730
patch augmentation vs. isolation 736
single row vs. double row  735-736
tendon transfers and 737
RSA see radiostereometric analysis (RSA)
r'TKA see revision total knee arthroplasty (rTKA)
Runner’s Knee see patellofemoral pain syndrome (Runner’s Knee)

SAPS see subacromial pain syndrome (SAPS)
SBC see simple bone cyst (SBC)
scaphoid nonunion advanced collapse (SNAC) 885-886
scaphoid nonunions 883-888
imaging 883
management options
risk factors 883-884
scapholunate advanced collapse (SLAC) 868
scapholunate interosseous ligament (SLIL) 890-892
scaphotrapeziotrapezoidal (STT) 869-870
scapula fractures
diagnosis and management 457-458
operative vs. nonoperative management 458-460
rehabilitation protocols 460
Scapular Manipulation technique 718
SCEFE see slipped capital femoral epiphysis (SCFE)
sciatic nerve block (SNB) 93
Scoliosis Research Society (SRS) Questionnaire 1024
scoping review 12
SCR see superior capsular reconstruction (SCR)
segmental replacement 205-207
selective ultrasound (US), developmental dysplasia of the hip
(DDH) 1075-1076
serial casting  1067-1068
serotonin reuptake inhibitors (SSRIs) 101
serum interleukin-6 396
shockwave therapy 850-851
shoulder dislocation 717-721
SHSs see sliding hip screws (SHSs)
simple bone cyst (SBC)
cyst healing 1043-1045
(re)fracture rate  1043-1045
lesion treatment 1042-1043
simple randomization 8
single-photon emission computerized tomography (SPECT) 1062
skin preparation 394
SLAC see scapholunate advanced collapse (SLAC)
sliding hip screws (SHSs) 572-573

884-885

1135



Index

SLIL see scapholunate interosseous ligament (SLIL)
slipped capital femoral epiphysis (SCFE)
chronic, stable, moderate and severe 1089
displaced unstable 1087
slip taper stems 188
smoking 394
smoking cessation 65
modalities 67-68
vs nonsmokers 66
poor outcome 6667
SNAC see scaphoid nonunion advanced collapse (SNAC)
SNB see sciatic nerve block (SNB)
soft tissue masses, biopsy of  1005-1009
soft tissue sarcoma
chemotherapy in  981-991
adjuvant 988-990
neoadjuvant 981-988
radiation therapy in  975-979
complications of XRT 976-978
pre- vs postoperative XRT = 976-977
usage of XRT 975-976
surgical margins in  993-997
effect of pre- or postoperative radiation therapy 995
histological subtype, effect of 996
SPECT see single-photon emission computerized tomography
(SPECT)
speed test 744
spica casting 1094
spinal infections
imaging characteristics 705-706
nonoperative management 706-707
post-treatment morbidity = 707-708
Spine Patient Outcomes Research Trial (SPORT) 678
squeaking 156
SSIs see surgical site infections (SSIs)
SSRIs see serotonin reuptake inhibitors (SSRIs)
Staphylococcus aureus infection model 59
stems, rTKA
component insertion 330-331
hybrid components 331-332
outcomes 332-333
sternoclavicular joint
clinical anatomy 463-464
closed reduction techniques 464-465
open fixation 465-466
steroids 92
stingers 657
stripe wear 155
STT see scaphotrapeziotrapezoidal (STT)
subacromial pain syndrome (SAPS) 739-742
Hawkins-Kennedy tests 739-740
MRI scan 740-741
surgery 741
substance abuse 394
subtrochanteric femur fractures
anatomic reduction 585
complication rates  586-587
piriformis fossa 583-585
superior capsular reconstruction (SCR) 737

1136

superior labral tear anterior to posterior (SLAP) tears 749-751
supracondylar humeral fracture treatment algorithm 1057
supracondylar humerus fracture
closed reduction 1053-1054
open reduction 1054-1055
vascular, open exploration performance 1055-1056
surgery
ankle ligament injuries  845-846
for cartilage lesions 826-827
in flexor tendon injuries 925-929
in lateral epicondylitis (tennis elbow) 765-766
for meniscal tears 789
for multiligamentous knee injuries 811-812
in posterior cruciate ligament injuries  800-801
in subacromial pain syndrome 741
surgical site infections
diagnosis and treatment 6061
hardware-related infections 61
prevention 59-60
surgical site infections (SSIs) 164
synovial fluid culture 396
synovial fluid IL-6 396
synovial leukocyte counts 396
synovial proliferation 953
systematic review 11-12
critically appraise  16-17
performance 13-14
systemic toxicity 150

talocalcaneal (TC) coalitions
clinical comment 1119-1120
findings 1120
relevance 1119
resolution of clinical scenario 1120
talus fractures
arthroscopic-assisted reduction and fixation 626-627
delayed definitive fixation 625-626
plate fixation 627-628
TAM see total active movement (TAM)
taper corrosion 203
tarsal coalitions
arthrodesis 1122-1123
calcaneonavicular (CN) 1121
flatfoot deformity 1119-1120
TC coalitions see talocalcaneal (TC) coalitions
Tc-labelled leukocyte scan 397
TDABC see time-driven activity-based costing (TDABC)
TEN see titanium elastic nails (TEN)
tendon transfers 737
TENS see transcutaneous electrical nerve stimulation (TENS)
teriparatide (rh-PTH 1-34) 44
terrible triad (TT) injury 500-501
TGRs see traditional growing rods (TGRs)
THA see total hip arthroplasty (THA)
three-dimensional computed tomography (3D CT) 376
three-dimensional gait analysis (3DGA) 1030-1031
clinical comment 1030
decision making 1030, 1031
outcome 1030-1031



rationale 1030
reliability  1030-1031
throwing shoulder injuries 749-751
thumb carpometacarpal osteoarthritis 921-924
tibial bone loss, rTKA
cement filling  349-351
IBG 351
™ 352
tibial metaphyseal diaphyseal angle (TMDA) 1100
tibial shaft fractures
external fixation 608-609
IM  607-608
ORIF 607-608
re-operations and secondary complications 609-610
time-driven activity-based costing (TDABC) 33
titanium elastic nails (TEN) 1094
TJA see total joint arthroplasty (TJA)
TM see trabecular metal (TM)
TMDA see tibial metaphyseal diaphyseal angle (TMDA)
total active movement (TAM) 960-961
total ankle replacement (TAR) 401-404
total hip arthroplasty (THA) 19,777
biomechanical hip reconstruction 130-131
cement 161-165
ceramic 153-157
dual mobility 173-176
evidence-based clinical investigations 129-130
head size 167-170
manual techniques 131-132
optimal implant positioning 130-131
revision
impaction allografting 207-208

impaction grafting and segmental replacement 205-207

proximal femoral bulk allografting 208-209
total joint arthroplasty (TJA)

cost savings  114-115

general population 115-116

readmission rates  113-114

total knee arthroplasty (TKA)

ALBC
antibiotics 223
aseptic mechanical failure rates 222-223
PJI  221-222

arthrofibrosis
arthroscopic arthrolysis 282
prevention 279-280
ROM  280-281

cemented vs. uncemented fixation
bone quality adjacent 233-234
clinical outcomes 232-233
younger patients 231-232

cruciate retaining vs. posterior stabilized
background 237
implant survival 239
importance of problem  237-238
patient-reported clinical outcomes 238
ROM  239-240

exposure and implant options
bone defects  303-304

complications  302-303

optimal outcomes 301-302
high-flexion implants

complications 287-288

conventional knee prosthesis 285-286

functional outcomes 286-287
infection

diagnosis 315-318

management 321-323
ligament balancing

collateral ligaments 253-254

ligament stability 254-255

surgical techniques 255-256
mechanical vs. kinematic alignment

complications 250

functional outcomes  249-250

patient anatomies 251
metal allergy

allergy screening 270

diagnostic method 270-271

treatment options  271-272
nonpharmacological options 94
opioid-sparing strategies 94-95
painful

CT 309-310

intra- and extra-articular etiologies 307-309
microbiology and serum laboratory investigations

patellar resurfacing
complications 245-246
objective functional outcomes 245
patient-reported clinical outcomes
reoperation rates 246-247
patient-specific instrumentation
functional outcomes 266267
PSI  267-268
radiographic outcomes 265-266
perioperative management
cryotherapy application 276-277

243-244

nonantiseptic preparations 275-276

regular joint care protocol 276
perioperative pain  91-92
postsurgical pain 95
regional analgesia 93-94
robotics

accurate component positioning  259-260

cost 261-262

patient-centered outcomes 260-261
systemic analgesia 92
UKA

patients under age 55 227-228

patients under age 60 225-227
VTE

anticoagulants 289-291

morbidity and mortality 291

short duration prophylaxis 292
XLPE

antioxidants 297

lower revision rate  296-297

non-XLPE 295-296

Index

310-311

1137



Index

total shoulder arthroplasty (TSA)
cement
antibiotic-impregnated cement 371-372
functional outcomes 369-370
implant survival 370-371
glenoid components
design 363-364
lower failure rates 389-391
lower revision rates 387-388
traditional instrumentation 388-389
humeral component design 364-365
periprosthetic joint infection
one-stage revision 397-398
preoperative tissue culture 395-397
prevention 393-395
surgical treatment 361-362
total wrist arthroplasty (TWA) 867-868
total wrist fusion (TWF) 868
trabecular metal (TM) 352
Traction-Countertraction method 718
traditional growing rods (TGRs) 1069-1070
TRALI see transfusion-related acute lung injury (TRALI)
tranexamic acid 57
transcutaneous electrical nerve stimulation (TENS) 94
transfusion-related acute lung injury (TRALI) 56
transthoracic echocardiography (TTE) 71
trapeziectomy 923
trapeziometacarpal osteoarthritis 899-903
Trauma Survivors Network (TSN) 101-102
troughing 414
trunnionosis  169-170, 203
ALTRs 181-182

CoP 180-181
MoM 179-180
MoP 179-180

TSN see Trauma Survivors Network (TSN)
TTE see transthoracic echocardiography (TTE)
TWA see total wrist arthroplasty (TWA)

TWE see total wrist fusion (TWEF)

UBC see unicameral bone cyst (UBC)
UCL see ulnar collateral ligament (UCL)
UCLR see ulnar collateral ligament reconstruction (UCLR)
UHMWPE see ultra-high-molecular-weight polyethylene
(UHMWPE)

UKA see unicompartmental knee arthroplasty (UKA)
ulnar collateral ligament (UCL) 755-759

docking technique 756-757

pitching performance 757-758
ulnar collateral ligament reconstruction (UCLR) 755-759
ulnar neuropathy 963-968

adjunct procedures 966967

surgical management vs. nonoperative management 963-964

surgical techniques 964-966
ultra-high-molecular-weight polyethylene (UHMWPE)

mechanical failure 137

osteolysis 136-137

wear rate  135-136

1138

ultrasound, for lateral epicondylitis (Tennis Elbow) 762-763
unicameral bone cyst (UBC) 1042
unicompartmental knee arthroplasty (UKA)
patients under age 55 227-228
patients under age 60 225-227
unstable total knee arthroplasty (TKA) 325-327
The US National Tobacco Quitline (1-800-QUIT-NOW) 68

value-based healthcare

costs  32-33

hierarchy of outcomes 32

improvements 33-34

orthopedics 34

outcome dimensions 31-32

practical challenges 34

relating outcomes 32

risk adjustment 32

specific measure 32
Vancouver Classification System (VCS) 187-188
Vancouver type B periprosthetic femur fractures 187-188
VAS see Visual Analog Scale (VAS)
VCS see Vancouver Classification System (VCS)
venous thromboembolic event rates

isolated lower-limb injuries 53

modality 51-52

quality of the evidence 52-53

thromboprophylaxis 52
venous thromboembolism (VTE)

anticoagulants 289-291

morbidity and mortality 291

short duration prophylaxis 292
Visual Analog Scale (VAS) 718, 737, 775-776, 785, 832, 839,

857-858, 867, 869-870, 874, 891, 896, 900, 923, 954

vitamin D 41

BMI 107-108

bone mineral density 105-107

malnutrition 108-109

WALANT see wide awake, local anesthesia, no tourniquet
(WALANT)
Waldenstrom Stage 1083
walks plus hits per inning pitched (WHIP) 757
Watson-Jones approach 1088
WHIP see walks plus hits per inning pitched (WHIP)
whiplash
burner/stinger injury  657-658
cervical spine injuries  655-656
herniations 657
white blood cell count (WBC) 308, 396
whoops procedure 994

wide awake, local anesthesia, no tourniquet (WALANT) 927-928

wrist osteoarthritis 867-871
arthroplasty in  867-868, 875

XLPE see cross-linked polyethylene (XLPE)
x-rays for shoulder dislocation 719

Yergason test 744



