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ALLEN EDMONSON, MD T. DAVID SISK, MD
1927-2011 1937-2009

ince the last edition of this text, we have lost two of our friends and

mentors. Dr. Allen Edmonson and Dr. David Sisk both made huge contri-
butions to several editions of Campbell’s Operative Orthopaedics. In addition
to his classic work on scoliosis, Dr. Edmonson served as editor of the 6"
edition, and Dr. Sisk contributed the first chapters on arthroscopy to appear
in this text. We are grateful for their commitment to “The Book” and the
inspiration they have provided.

DEDICATION

his edition of Campbell’s Operative Orthopaedics is dedicated to the

hundreds of residents, fellows, and international visitors who have
trained at “Dr. Campbell’s Clinic” during its first 100 years. Their enthusiasm
for learning and their commitment to our specialty have inspired the
authors of all twelve editions of Campbell’s Operative Orthopaedics to strive
to produce a trusted and useful tool for continued learning, a tradition we
hope continues for the next 100 years.
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PREFACE

s with every edition of this text, we have been amazed

by the multitude of new techniques, new equipment,
and new information generated by our orthopaedic col-
leagues worldwide. The emphasis on less-invasive surgical
techniques for everything from hallux valgus correction to
spine surgery to total joint arthroplasty has produced a
variety of new approaches and new devices. The use of
arthroscopy and endoscopy continues to expand its boundar-
ies. We have attempted to include the latest orthopaedic
procedures, while retaining many of the classic techniques
that remain the “gold standards”

Some of the changes in this edition that we believe
will make it easier to use include the complete redrawing
of the thousands of illustrations, the combining of some
chapters and rearrangement of others to achieve a more
logical flow of information, the addition of several new
chapters, and the placement of references published before
2000 on the website only. Full access to the text and to an
increased number of surgical videos is available on Expert-
Consult.com, which is included with the purchase of the
text. This combination of traditional and electronic formats,
we believe, will make this edition of Campbells Operative
Orthopaedics easily accessible and useable in any situation,
making it easier for orthopaedists to ensure the highest
quality of patient care.

The true “heroes” of this work are our dedicated authors,
who are willing to endure time away from their families and
their practices to make sure that their contributions are as
up-to-date and informational as possible. The revision process
is lengthy and arduous, and we are truly appreciative of the
time and effort expended by all of our contributors. As always,
the personnel of the Campbell Foundation—Kay Daugherty,

Barry Burns, Linda Jones, and Joan Crowson—were essential
in getting the ideas and information from 40 authors into a
workable form. The progress of the book was marked by the
proliferation of paper-stuffed file folders spread across their
offices. Managing to transform all of that raw material into
readable text and illustrative images is always an amazing
accomplishment. Our thanks, too, to the individuals at
Elsevier publishing who provided much guidance, encour-
agement, and assistance: Taylor Ball, Content Development
Editor; Dolores Meloni, Executive Content Strategist;
Mary Gatsch, Publishing Director; and John Casey, Project
Manager.

We are most grateful to our families, especially our
wives, Sissie Canale and Terry Beaty, who patiently endured
our total immersion in the publication process.

The individuals who often are overlooked, or at least not
recognized often enough, are the community of orthopaedic
surgeons to whom we are indebted for their expertise and
innovation that make a textbook such as ours necessary. As
Dr. Campbell noted in the preface to the first edition of this
text, “In some of the chapters we have drawn heavily from
authoritative articles on special subjects; the author gratefully
acknowledges his indebtedness for this material” We are
indeed grateful, and honored and humbled, to be the conduit
of such remarkable skill and knowledge that help us to make
the most current information available to our readers. We
hope that this latest edition of Campbell’s Operative Orthopae-
dics will prove to be a valuable tool in providing the best of
care to orthopaedic patients.

S. Terry Canale, MD
James H. Beaty, MD

ix
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(Urbaniak et al.), 363

Arthroplasty of the Knee
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7-3
7-4
7-5
7-6
7-7
7-8
7-9
7-10
7-11
7-12
7-13
7-14

Surgical Technique for Primary TKA, 399

Bone Preparation for Primary TKA, 402
PCL-Stabilized TKA of the Varus Knee, 407
PCL-Retaining TKA of the Varus Knee, 407
Valgus Deformity Correction, 408

Pie-Crusting Technique, 408

Flexion Contracture Correction, 410

Recurvatum Correction, 410

Balancing of the Posterior Cruciate Ligament, 411
Bone Grafting of Peripheral Tibial Defects, 412
Component Implantation, 415

Unicondylar Knee Arthroplasty, 416
Patellofemoral Arthroplasty, 417

Arthrodesis with an Intramedullary Nail for an Infected Total Knee
Arthroplasty, 425

Arthrodesis of the Knee

8-1
8-2
8-3

8-4

Compression Arthrodesis Using External Fixation, 446
Arthrodesis Using Intramedullary Nail Fixation, 448

Knee Arthrodesis with Locked Intramedullary Nail after Failed
Total Knee Arthroplasty, 449

Arthrodesis Using Plate Fixation, 451

Soft Tissue Procedures and Corrective Osteotomies About the Knee

9-1
9-2
9-3
9-4
9-5
9-6
9-7
9-8
9-9

Proximal Release of Quadriceps (Sengupta), 455

Proximal Release of Quadriceps (Thompson), 455

Drainage of Bursa, 458

Excision of Bursa, 458

Popliteal Cyst Excision (Hughston, Baker, and Mello), 460
Medial Gastrocnemius Bursa Excision (Meyerding and Van
Demark), 461

Semimembranosus Bursa Excision, 462

Semitendinosus Tendon Transfer (Ray, Clancy, and Lemon), 463
Lateral Closing Wedge Osteotomy (Modified Coventry; Hofmann,
Wyatt, and Beck), 473

0 Opening Wedge Hemicallotasis (Turi et al.), 477

9-11 Closing Wedge Distal Femoral Varus Osteotomy (Coventry), 481
Total Ankle Arthroplasty
10-1 Total Ankle Arthroplasty, 491
10-2 Reconstruction of Lateral Ankle Ligaments for Chronic Instability
as an Adjunct to Total Ankle Arthroplasty (Coetzee), 493
Ankle Arthrodesis
11-1 Opening Wedge Osteotomy of the Tibia for Varus Deformity and
Medial Joint Arthrosis, 504
11-2 Distraction Arthroplasty of the Ankle, 507
11-3 Mini-Incision Technique, 511
11-4 Transfibular (Transmalleolar) Arthrodesis with Fibular Strut
Graft, 512
11-5 Tibiotalocalcaneal Arthrodesis, 514
11-6 Technique Modifications, 516
1-7 Posterior Approach for Arthrodesis of Ankle and Subtalar Joints
(Campbell), 519
11-8 Tibiocalcaneal Arthrodesis with Calandruccio II External Fixation
Device, 521
11-9 Tibiocalcaneal Arthrodesis with a Thin-Wire External Fixation
(Eylon et al.), 522
11-10 Tibiotalar Arthrodesis with a Sliding Bone Graft
(Blair; Morris et al.), 524
11-11 Tibiotalar or Tibiotalocalcaneal Fusion with Structural Allograft
and Internal Fixation for Salvage of Failed Total Ankle Arthroplasty
(Berkowitz et al.), 524
11-12 Bone Graft Harvest from the Proximal Tibia (Whitehouse et al.), 527
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Shoulder and Elbow Arthroplasty
12-1 Hemiarthroplasty, 540
12-2 Total Shoulder Arthroplasty, 546
12-3 Reverse Shoulder Arthroplasty, 549
12-4 Débridement Arthroplasty (Wada et al.), 562
12-5 Interposition Arthroplasty, 564
12-6 Radial Head Implant Arthroplasty, 568
12-7 Coonrad-Morrey Total Elbow Arthroplasty (Coonrad; Coonrad,
Morrey, and Bryan), 571
12-8 Elbow Resection Arthroplasty (Campbell), 576

Arthrodesis of the Shoulder and Elbow
13-1 External Fixation (Charnley and Houston), 586
13-2 Screw Fixation (Cofield), 587
13-3 Plate Fixation (AO Group), 588
13-4 Pelvic Reconstruction Plate (Richards et al.), 589
13-5 Shoulder Arthrodesis after Failed Prosthetic Shoulder Arthroplasty
(Scalise and Iannotti), 589
13-6 Elbow Arthrodesis (Staples), 593
13-7 Elbow Arthrodesis (Miiller et al.), 593
13-8 Elbow Arthrodesis (Spier), 594

Amputations of the Foot
15-1 Terminal Syme Amputation, 615
15-2 Amputation at the Base of the Proximal Phalanx, 616
15-3 Metatarsophalangeal Joint Disarticulation, 617
15-4 Metatarsophalangeal Joint Disarticulation, 619
15-5 First or Fifth Ray Amputation (Border Ray Amputation), 619
15-6 Central Ray Amputation, 620
15-7 Transmetatarsal Amputation, 622
15-8 Chopart Amputation, 624
15-9 Syme Amputation, 627
15-10 Two-Stage Syme Amputation (Wyss et al.; Malone et al.; Wagner), 632
15-11 Boyd Amputation, 633

Amputations of the Lower Extremity

16-1 Transtibial Amputation, 638

16-2 Transtibial Amputation Using Long Posterior Skin Flap
(Burgess), 640

16-3 Knee Disarticulation (Batch, Spittler, and McFaddin), 642

16-4 Knee Disarticulation (Mazet and Hennessy), 644

16-5 Knee Disarticulation (Kjoble), 645

16-6 Transfemoral (Above-Knee), Amputation of Nonischemic Limbs, 646

16-7 Transfemoral (Above-Knee), Amputation of Nonischemic Limbs
(Gottschalk), 646

16-8 Transfemoral (Above-Knee), Amputation for Ischemic Limbs, 648

Amputations of the Hip and Pelvis
17-1 Anatomical Hip Disarticulation (Boyd), 651
17-2 Posterior Flap (Slocum), 653
17-3 Standard Hemipelvectomy, 653
17-4 Anterior Flap Hemipelvectomy, 655
17-5 Conservative Hemipelvectomy, 655

Amputations of the Upper Extremity
18-1 Amputation at the Wrist, 659
18-2 Disarticulation of the Wrist, 660
18-3 Distal Forearm (Distal Transradial) Amputation, 660
18-4 Proximal Third of Forearm (Proximal Transradial) Amputation, 662
18-5 Disarticulation of the Elbow, 662
18-6 Supracondylar Area, 663
18-7 Amputation Proximal to the Supracondylar Area, 664
18-8 Amputation Through the Surgical Neck of the Humerus, 664
18-9 Disarticulation of the Shoulder, 664
18-10 Anterior Approach (Berger), 667
18-11 Posterior Approach (Littlewood), 671

Amputations of the Hand
19-1 Kutler V-Y Triangular Advancement Flap (Kutler; Fisher), 678
19-2 Atasoy V-Y Triangular Advancement Flap (Atasoy et al.), 680
19-3 Bipedicle Dorsal Flaps, 681
19-4 Adipofascial Turnover Flap, 682
19-5 Thenar Flap, 682
19-6 Local Neurovascular Island Flap, 683

19-7 Island Pedicle Flap, 683
19-8 Retrograde Island Pedicle Flap, 684
19-9 Ulnar Hypothenar Flap, 685
19-10 Index Ray Amputation, 685
19-11 Transposing the Index Ray (Peacock), 687
19-12 Advancement Pedicle Flap for Thumb Injuries, 690
19-13 Phalangization of Fifth Metacarpal, 691
19-14 Krukenberg Reconstruction (Krukenberg; Swanson), 692
19-15 Lengthening of Metacarpal and Transfer of Local Flap (Gillies and
Millard, Modified), 695
19-16 Osteoplastic Reconstruction and Transfer of Neurovascular Island
Graft (Verdan), 696
19-17 Riordan Pollicization (Riordan), 696
19-18 Buck-Gramcko Pollicization (Buck-Gramcko), 698
19-19 Foucher Pollicization, 700

Osteomyelitis
21-1 Drainage of Acute Hematogenous Osteomyelitis, 729
21-2 Sequestrectomy and Curettage for Chronic Osteomyelitis, 734
21-3 Open Bone Grafting (Papineau et al.; Archdeacon and
Messerschmitt), 735
21-4 Antibiotic Bead Pouch (Henry, Ostermann, and Seligson), 736
21-5 Intramedullary Antibiotic Cement Nail, 736
21-6 Split-Heel Incision (Gaenslen), 741
21-7 Distal Third of the Femur, 741
21-8 Drainage, 742
21-9 Resection of the Metatarsals, 743
21-10 Partial Calcanectomy, 743
21-11 Resection of the Fibula, 744
21-12 Resection of the Iliac Wing (Badgley), 744

Infectious Arthritis
22-1 Surgical Drainage of the Tarsal Joint, 753
22-2 Anterolateral Drainage of the Ankle, 753
22-3 Posterolateral Drainage of the Ankle, 753
22-4 Anteromedial Drainage of the Ankle, 754
22-5 Posteromedial Drainage of the Ankle, 754
22-6 Arthroscopic Drainage of the Knee, 755
22-7 Anterior Drainage of the Knee, 755
22-8 Posterolateral and Posteromedial Drainage of the Knee
(Henderson), 755
22-9 Posteromedial Drainage of the Knee (Klein), 755
22-10 Posteromedial and Posterolateral Drainage of the Knee
(Kelikian), 756
22-11 Lateral Aspiration of the Hip, 757
22-12 Anterior Aspiration of the Hip, 758
22-13 Medial Aspiration of the Hip, 758
22-14 Posterior Drainage of the Hip (Ober), 758
22-15 Anterior Drainage of the Hip, 758
22-16 Lateral Drainage of the Hip, 758
22-17 Medial Drainage of the Hip (Ludloff), 759
22-18 Resection of the Hip (Girdlestone), 761
22-19 Anterior Drainage of the Shoulder, 762
22-20 Posterior Drainage of the Shoulder, 763
22-21 Medial Drainage of the Elbow, 763
22-22 Lateral Drainage of the Elbow, 763
22-23 Posterior Drainage of the Elbow, 764
22-24 Lateral Drainage of the Wrist, 764
22-25 Medial Drainage of the Wrist, 765
22-26 Dorsal Drainage of the Wrist, 765
22-27 Osteotomy of the Ankle, 765
22-28 Transverse Supracondylar Osteotomy of the Femur, 765
22-29 V-Osteotomy of the Femur (Thompson), 766
22-30 Supracondylar Cuneiform Osteotomy of the Femur, 766
22-31 Supracondylar Controlled Rotational Osteotomy of the Femur, 766
22-32 Intraarticular Osteotomy, 768
22-33 Reconstruction after Hips Sepsis (Harmon), 769
22-34 Transverse Opening Wedge Osteotomy of the Hip, 770
22-35 Transverse Closing Wedge Osteotomy of the Hip, 771
22-36 Brackett Osteotomy of the Hip (Brackett), 771

Tuberculosis and Other Unusual Infections
23-1 Curettage for Tuberculous Lesions in the Foot, 776
23-2 Excision of Metatarsal, 776
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23-4
23-5
23-6
23-7
23-8
23-9
23-10
23-11
23-12
23-13
23-14

Excision of Cuneiform Bones, 777

Excision of Navicular, 777

Excision of Cuboid, 777

Excision of Calcaneus, 777

Excision of Talus, 777

Partial Synovectomy and Curettage (Wilkinson), 779
Lesions above Acetabulum, 779

Lesions of the Femoral Neck, 779

Lesions of the Trochanteric Area (Ahern), 780
Excision of the Hip Joint, 780

Excision of Elbow Joint, 781

Excision of Wrist Joint, 781

General Principles of Tumors

24-1
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24-3
24-4
24-5
24-6
24-7
24-8
24-9
24-10

Resection of the Shoulder Girdle (Marcove, Lewis, and Huvos), 809
Scapular Resection (Das Gupta), 816

Resection of the Proximal Humerus, 816

Resection of Proximal Humerus (Gebhardt et al.), 818
Intercalary Resection of the Humeral Shaft (Lewis), 818
Resection of the Distal Humerus, 819

Resection of the Proximal Radius, 821

Resection of the Proximal Ulna, 821

Resection of the Distal Radius, 821

Resection of the Pubis and Ischium (Radley, Liebig,
and Brown), 829

24-11
24-12

24-13
24-14
24-15
24-16

24-17
24-18
24-19

24-20
24-21

24-22
24-23
24-24
24-25

24-26

Resection of the Acetabulum, 829

Resection of the Innominate Bone (Internal Hemipelvectomy),
(Karakousis and Vezeridis), 832

Resection of the Sacroiliac Joint, 832

Resection of the Sacrum (Stener and Gunterberg), 832
Resection of the Sacrum (Localio, Francis, and Rossano), 835
Resection of Sacrum Through Posterior Approach

(MacCarty et al.), 836

Resection of the Proximal Femur (Lewis and Chekofsky), 836
Resection of Entire Femur (Lewis), 838

Intraarticular Resection of the Distal Femur with Endoprosthetic
Reconstruction, 839

Resection of the Proximal Tibia (Malawer), 841

Resection of the Distal Femur or Proximal Tibia and Arthrodesis of
the Knee (Enneking and Shirley), 842

Resection of the Proximal Fibula (Malawer), 848

Resection of the Distal Third of the Fibula, 849

Rotationplasty for a Lesion in the Distal Femur (Kotz and
Salzer), 852

Rotationplasty for a Lesion of the Proximal Femur Without
Involvement of the Hip Joint (Winkelmann), 853

Rotationplasty for a Lesion of the Proximal Femur Involving the
Hip Joint (Winkelmann), 855
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