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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 g

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
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Paralytic Disorders

34-1
34-2

34-3
34-4
34-5
34-6
34-7
34-8
34-9
34-10
34-11

Posterior Transfer of Anterior Tibial Tendon (Drennan), 1260
Flexor Hallucis Longus Transfer for Treatment of Dorsal Bunion
(Lapidus), 1261

Subtalar Arthrodesis (Grice and Green), 1262

Subtalar Arthrodesis (Dennyson and Fulford), 1264

Triple Arthrodesis, 1266

Correction of Cavus Deformity, 1266

Lambrinudi Arthrodesis (Lambrinudi), 1267

Anterior Transfer of Posterior Tibial Tendon (Barr), 1269
Anterior Transfer of Posterior Tibial Tendon (Ober), 1269
Split Transfer of Anterior Tibial Tendon, 1269

Peroneal Tendon Transfer, 1271

34-12

34-13
34-14

34-15

34-16
34-17
34-18

34-19

34-20

34-21

34-22
34-23
34-24
34-25

34-26
34-27
34-28
34-29
34-30

34-31
34-32
34-33
34-34
34-35
34-36
34-37
34-38
34-39
34-40

34-41

34-42
34-43

34-44
34-45
34-46

34-47

Peroneus Longus, Flexor Digitorum Longus, or Flexor or Extensor
Hallucis Longus Tendon Transfer (Fried and Hendel), 1272
Tenodesis of the Achilles Tendon (Westin), 1273

Posterior Transfer of Peroneus Longus, Peroneus Brevis, and
Posterior Tibial Tendons, 1274

Posterior Transfer of Posterior Tibial, Peroneus Longus, and Flexor
Hallucis Longus Tendons (Green and Grice), 1274

Transfer of Biceps Femoris and Semitendinosus Tendons, 1276
Osteotomy of the Tibia for Genu Recurvatum (Irwin), 1277

Triple Tenodesis for Genu Recurvatum (Perry, O’Brien, and
Hodgson), 1278

Complete Release of Hip Flexion, Abduction, and External Rotation
Contracture (Ober; Yount), 1281

Complete Release of Muscles from Iliac Wing and Transfer of Crest
of Ilium (Campbell), 1281

Posterior Transfer of the Iliopsoas for Paralysis of the Gluteus
Medius and Maximus Muscles (Sharrard), 1282

Trapezius Transfer for Paralysis of Deltoid (Bateman), 1288
Trapezius Transfer for Paralysis of Deltoid (Saha), 1288

Transfer of Deltoid Origin for Partial Paralysis (Harmon), 1289
Transfer of Latissimus Dorsi or Teres Major or Both for Paralysis of
Subscapularis or Infraspinatus (Saha), 1290

Flexorplasty (Bunnell), 1291

Anterior Transfer of the Triceps (Bunnell), 1291

Transfer of the Pectoralis Major Tendon (Brooks and Seddon), 1292
Transfer of the Latissimus Dorsi Muscle (Hovnanian), 1293
Rerouting of Biceps Tendon for Supination Deformities of

Forearm (Zancolli), 1295

V-O Procedure, 1304

Anterolateral Release, 1305

Transfer of the Anterior Tibial Tendon to the Calcaneus, 1305
Screw Epiphysiodesis, 1308

Supramalleolar Varus Derotation Osteotomy, 1309

Radical Flexor Release, 1310

Anterior Hip Release, 1312

Fascial Release, 1313

Adductor Release, 1313

Transfer of Adductors, External Oblique, and Tensor Fasciae Latae
(Phillips and Lindseth), 1314

Proximal Femoral Resection and Interposition Arthroplasty (Baxter
and D’Astous), 1315

Pelvic Osteotomy (Lindseth), 1316

Posterior Release of Elbow Extension Contracture

(Tachdjian), 1322

Anterior Shoulder Release (Fairbank, Sever), 1325

Rotational Osteotomy of the Humerus (Rogers), 1326

Release of the Internal Rotation Contracture and Transfer of the
Latissimus Dorsi and Teres Major (Sever-LEpiscopo, Green), 1326
Arthroscopic Release and Transfer of the Latissimus Dorsi

(Pearl et al.), 1330

Neuromuscular Disorders

35-1
35-2

35-3

35-4

35-5

35-6
35-7

35-8

35-9

35-10

Open Muscle Biopsy, 1339

Percutaneous Muscle Biopsy (Mubarak, Chambers, and

Wenger), 1339

Percutaneous Release of Hip Flexion and Abduction Contractures
and Achilles Tendon Contracture (Green), 1343

Transfer of the Posterior Tibial Tendon to the Dorsum of the Foot
(Greene), 1344

Transfer of the Posterior Tibial Tendon to the Dorsum of the Base
of the Second Metatarsal (Mubarak), 1345

Scapulothoracic Fusion (Diab et al.), 1348

Radical Plantar-Medial Release and Dorsal Closing Wedge
Osteotomy (Coleman), 1355

Transfer of the Extensor Hallucis Longus Tendon for Claw Toe
Deformity (Jones), 1355

Transfer of the Extensor Tendons to the Middle Cuneiform
(Hibbs), 1356

Stepwise Joint-Sparing Foot Osteotomies (Mubarak and

Van Valin), 1356

Fractures and Dislocations in Children

36-1

36-2

Open Reduction and Internal Fixation of Physeal Fractures of
Phalanges and Metacarpals, 1374
Closed Intramedullary Nailing (Verstreken et al.), 1379



36-3
36-4
36-5
36-6
36-7
36-8
36-9
36-10

36-11

36-12

36-13
36-14

36-15
36-16
36-17
36-18
36-19

36-20
36-21

36-22
36-23
36-24
36-25
36-26
36-27
36-28
36-29
36-30
36-31
36-32
36-33
36-34
36-35
36-36
36-37
36-38
36-39
36-40

36-41

36-42

36-43

36-44

36-45
36-46

Open Reduction of Old Monteggia Fracture in Children

(Speed and Boyd), 1384

Open Reduction of Old Monteggia Fracture in Children (Bell
Tawse; Lloyd-Roberts and Bucknill; King), 1384

Osteotomy of the Ulna and Overcorrection of Angular Deformity
(Hirayama et al.), 1385

Closed and Open Reduction of Radial Neck Fractures, 1388
Closed Intramedullary Pinning (Metaizeau), 1389

Percutaneous Reduction and Pinning, 1389

Open Reduction of Untreated (Chronic) Posterior Dislocation of
the Elbow in Children (Fowles et al.), 1393

Open Reduction and Internal Fixation of Lateral Condyle
Fracture, 1396

Open Reduction and Internal Fixation with Bone Grafting for
Nonunion or Delayed Union of Minimally Displaced Fractures
(Flynn et al; Jeffery), 1399

Osteotomy for Established Cubitus Valgus Secondary to Nonunion
or Growth Arrest (Milch), 1401

Displaced or Entrapped Medial Epicondyle, 1401

Open Reduction and Internal Fixation of Medial Condylar
Fracture, 1403

Closed Reduction and Percutaneous Pinning of Supracondylar
Fracture (Crossed Medial and Lateral Pins), 1408

Closed Reduction and Percutaneous Pinning of Supracondylar
Fracture (Two Lateral Pins), (Modified by Thometz, and Aronson
and Prager), 1408

Anterior Approach, 1409

Lateral Closing Wedge Osteotomy (Voss et al.), 1411

Oblique Osteotomy with Derotation (Amspacher and
Messenbaugh), 1412

Step-Cut Osteotomy (DeRosa and Graziano), 1413

Step-Cut Translation Osteotomy with a Y-Shaped Humeral Plate
(Kim et al.), 1414

Closed Reduction and Casting or Percutaneous Pinning, 1417
Closed Reduction and Internal Fixation, 1432

Open Reduction and Internal Fixation (Weber et al.; Boitzy), 1433
Valgus Subtrochanteric Osteotomy for Acquired Coxa Vara or
Nonunion, 1434

Modified Pauwels Intertrochanteric Osteotomy for Acquired Coxa
Vara or Nonunion (Magu et al.), 1437

Determining the Entry Point for Cannulated Screw Fixation of a
Slipped Epiphysis (Canale et al.), 1443

Determining the Entry Point for Cannulated Screw Fixation of a
Slipped Epiphysis (Morrissy), 1443

Positional Reduction and Fixation (Chen, Schoenecker,

Dobbs, et al.), 1446

Cuneiform Osteotomy of the Femoral Neck (Fish), 1447
Cuneiform Osteotomy of the Femoral Neck (Dunn), 1448
Subcapital Realignment of the Epiphysis (Leunig, Slongo,

and Ganz), 1450

Compensatory Basilar Osteotomy of the Femoral Neck

(Kramer et al.), 1452

Extracapsular Base-Of-Neck Osteotomy (Abraham et al.), 1453
Intertrochanteric Osteotomy (Imhauser), 1455

Spica Cast Application, 1464

Flexible Intramedullary Nail Fixation of Femoral Shaft

Fractures, 1467

Closed or Open Reduction, 1473

Reconstruction of the Patellofemoral and Patellotibial

Ligaments with a Semitendinosus Tendon Graft

(Nietosvaara et al.), 1476

Release of the Iliotibial Tract and Lateral Retinaculum for Patellar
Dislocation (Hung), 1476

3-In-1 Procedure for Recurrent Dislocation of the Patella: Lateral
Release, Vastus Medialis Obliquus Muscle Advancement, and
Transfer of the Medial Third of the Patellar Tendon to the Medial
Collateral Ligament (Oliva et al.), 1477

Open Reduction and Internal Fixation of Sleeve Fracture
(Houghton and Ackroyd), 1479

Open Reduction and Internal Fixation of Tibial Eminence
Fracture, 1480

Arthroscopic Reduction of Tibial Eminence Fracture and Internal
Fixation with Bioabsorbable Nails (Liljeros et al.), 1481

Open Reduction and Internal Fixation, 1485

Open Reduction and Internal Fixation of Tibial Tuberosity
Fracture, 1488

36-47

36-48

36-49
36-50
36-51
36-52

36-53
36-54

Open Reduction and Removal of Interposed Tissue

(Weber et al.), 1490

Elastic Stable Intramedullary Nailing of Tibial Fracture (O’Brien,
Weisman, Ronchetti, et al.), 1493

Open Reduction and Internal Fixation, 1497

Open Reduction and Internal Fixation (Dias and Giegerich), 1499
Open Reduction and Internal Fixation, 1502

Percutaneous Reduction and Internal Fixation (Schlesinger and
Wedge), 1502

Excision of Osteochondral Fragment of the Talus, 1507

Open Reduction and Internal Fixation of Cuboid Compression
(Nutcracker) Fracture (Ceroni et al.), 1509

Spinal Anatomy and Surgical Approaches

37-1
37-2
37-3
37-4
37-5
37-6

37-7
37-8
37-9
37-10

37-11

37-12
37-13
37-14
37-15
37-16
37-17
37-18
37-19
37-20
37-21
37-22
37-23
37-24

37-25

37-26

Anterior Transoral Approach (Spetzler), 1530

Anterior Retropharyngeal Approach (McAfee et al.), 1530
Subtotal Maxillectomy (Cocke et al.), 1533

Extended Maxillotomy, 1535

Anterior Approach, C3 to C7 (Southwick and Robinson), 1535
Anterolateral Approach to C2 to C7 (Bruneau et al.,
Chibbaro et al.), 1537

Low Anterior Cervical Approach, 1537

High Transthoracic Approach, 1537

Transsternal Approach, 1537

Modified Anterior Approach to Cervicothoracic Junction
(Darling et al.), 1539

Anterior Approach to the Cervicothoracic Junction Without
Sternotomy (Pointillart et al.), 1540

Anterior Approach to the Thoracic Spine, 1541
Video-Assisted Thoracic Surgery (Mack et al.), 1542
Anterior Approach to the Thoracolumbar Junction, 1543
Anterior Retroperitoneal Approach, L1 to L5, 1544
Percutaneous Lateral Approach, L1 to L4-5 (Ozgur et al.), 1546
Anterior Transperitoneal Approach, L5 to S1, 1548
Video-Assisted Lumbar Surgery (Onimus et al.), 1550
Posterior Approach to the Cervical Spine, Occiput to C2, 1551
Posterior Approach to the Cervical Spine, C3 to C7, 1552
Posterior Approach to the Thoracic Spine, T1 to T12, 1552
Costotransversectomy, 1553

Posterior Approach to the Lumbar Spine, L1 to L5, 1553
Paraspinal Approach to the Lumbar Spine (Wiltse and
Spencer), 1555

Posterior Approach to the Lumbosacral Spine, L1 to Sacrum
(Wagoner), 1556

Posterior Approach to the Sacrum and Sacroiliac Joint
(Ebraheim et al.), 1556

Fractures, Dislocations, and Fracture-Dislocations of the Spine

38-1
38-2
38-3
38-4

38-5
38-6
38-7
38-8
38-9
38-10
38-11
38-12
38-13

38-14
38-15

38-16
38-17

Application of Gardner-Wells Tongs, 1565

Stretch Test, 1566

Halo Vest Application, 1575

Occipitocervical Fusion Using Modular Plate and Rod Construct,
Segmental Fixation with Occipital Plating, C1 Lateral Mass Screw,
C2 Isthmic (Pars) Screws, and Lateral Mass Fixation, 1577
Occipitocervical Fusion Using Wires and Bone Graft (Wertheim
and Bohlman), 1580

Posterior C1-C2 Fusion Using Rod and Screw Construct with Cl1
Lateral Mass Screws (Harms), 1582

Posterior C1-C2 Fusion Using the Modified Gallie Posterior Wiring
Technique (Gallie, Modified), 1583

Anterior Odontoid Screw Fixation (Etter), 1586

Posterior C1-C2 Transarticular Screws (Magerl and Seemann), 1589
Posterior C1-C2 Fusion with C2 Translaminar Screws

(Wright), 1590

Posterior C1-C2 Wiring (Brooks and Jenkins), 1591

Anterior Cervical Discectomy and Fusion with Locking Plate, 1599
Anterior Cervical Corpectomy and Fusion, with Anterior Locking
Plate, 1601

Posterior Subaxial Fixation and Fusion (Magerl), 1603

Thoracic and Lumbar Segmental Fixation with Pedicle

Screws, 1612

Anterior Plating, 1615

Lumbopelvic Fixation (Triangular Osteosynthesis),

(Shildhauer), 1619

Continued on back endsheets



Arthrodesis of the Spine

39-1
39-2

39-3

39-4
39-5

39-6

39-7
39-8
39-9
39-10
39-11

Smith-Robinson Anterior Cervical Fusion (Robinson et al.), 1635
Anterior Occipitocervical Arthrodesis by Extrapharyngeal Exposure
(De Andrade and MacNab), 1638

Fibular Strut Graft in Cervical Spine Arthrodesis with Corpectomy
(Whitecloud and Larocca), 1639

Anterior Arthrodesis of the Thoracic Spine, 1641

Anterior Interbody Fusion of the Lumbar Spine

(Goldner et al.), 1642

Percutaneous Anterior Lumbar Arthrodesis—Lateral Approach to
L1 to L4-5, 1643

Hibbs Fusion (Hibbs, as Described by Howorth), 1644
Posterolateral Lumbar Fusion (Watkins), 1645

Intertransverse Lumbar Fusion (Adkins), 1646

Minimally Invasive Posterior Lumbar Fusion (Gardocki), 1647
Pseudarthrosis Repair (Ralston and Thompson), 1649

Pediatric Cervical Spine

40-1
40-2

40-3
40-4
40-5

40-6

40-7

40-8

40-9

40-10
40-11

40-12
40-13
40-14
40-15
40-16
40-17

40-18
40-19

40-20
40-21

Posterior Atlantoaxial Fusion (Gallie), 1657
Posterior Atlantoaxial Fusion Using Laminar Wiring (Brooks
and Jenkins), 1659

Translaminar Screw Fixation of C2, 1659

Occipitocervical Fusion, 1660

Occipitocervical Fusion Passing Wires Through Table of Skull
(Wertheim and Bohlman), 1662

Occipitocervical Fusion Without Internal Fixation

(Koop et al.), 1663

Occipitocervical Fusion Using Crossed Wiring

(Dormans et al.), 1663

Occipitocervical Fusion Using Contoured Rod and Segmental Rod
Fixation, 1665

Occipitocervical Fusion Using a Contoured Occipital Plate and

Screw Fixation, 1665

Transoral Approach (Fang and Ong), 1666

Transoral Mandible-Splitting and Tongue-Splitting Approach
(Hall, Denis, and Murray), 1667

Lateral Retropharyngeal Approach (Whitesides and Kelly), 1668
Anterior Retropharyngeal Approach (McAfee et al.), 1669
Sternal-Splitting Approach (Mulpuri et al.), 1671

Application of Halo Device (Mubarak et al.), 1672

Posterior Fusion of C3-7, 1681

Posterior Fusion of C3 to C7 Using 16-Gauge Wire and Threaded
Kirschner Wires (Hall), 1682

Posterior Fusion with Lateral Mass Screw Fixation
(Roy-Camille), 1682

Posterior Fusion with Lateral Mass Screw Fixation, 1682

Rib Resection (Bonola), 1683

Posterior Spinal Fusion for Cervical Kyphosis Through a Lateral
Approach (Sakaura et al.), 1688

Scoliosis and Kyphosis

41-1
41-2
41-3

41-4
41-5
41-6
41-7
41-8
41-9
41-10
41-11
41-12
41-13
41-14
41-15
41-16
41-17
41-18
41-19
41-20

41-21

Casting for Idiopathic Scoliosis, 1695

Dual Growing Rod Instrumentation Without Fusion, 1698
Growing Rod Attachment Using Rib Anchors (Sankar and
Skaggs), 1699

Intervertebral Stapling, 1701

Underarm Casts, 1717

Posterior Approach, 1719

Facet Fusion (Moe), 1721

Facet Fusion (Hall), 1721

Autogenous Iliac Crest Bone Graft, 1723

Pedicle Hook Implantation, 1726

Transverse Process Hook Implantation, 1727

Lamina Hook Implantation, 1728

Instrumentation Sequence in Typical Lenke 1A Curve, 1730
Sublaminar Wires, 1732

Sublaminar Cables, 1734

Thoracic Pedicle Screw Insertion Techniques, 1743
Halo-Gravity Traction (Sponseller and Takenaga), 1747
Temporary Distraction Rod (Buchowski et al.), 1748
Anterior Release (Letko et al.), 1749

Osteotomy in Complex Spinal Deformity (Ponte, Smith-Petersen
Osteotomy), 1749

Posterior Thoracic Vertebral Column Resection

(Powers et al.), 1750

41-22
41-23
41-24
41-25
41-26
41-27

41-28
41-29
41-30
41-31

41-32
41-33
41-34
41-35
41-36
41-37

41-38

41-39
41-40

41-41
41-42
41-43

41-44

41-45
41-46

41-47
41-48
41-49
41-50

41-51
41-52
41-53
41-54
41-55
41-56
41-57

41-58

Thoracoplasty (Betz), 1755

Osteotomy of the Ribs (Mann et al.), 1758

Thoracoabdominal Approach, 1761

Lumbar Extraperitoneal Approach, 1762

Disc Excision, 1762

Anterior Instrumentation of a Thoracolumbar Curve with CD
Horizon Legacy Dual-Rod Instrumentation, 1763

Anterior Thoracoplasty (Shufflebarger), 1767

Video-Assisted Thoracoscopic Discectomy (Crawford), 1767
CD Horizon Eclipse Spinal Instrumentation (Picetti), 1771
Luque Rod Instrumentation and Sublaminar Wires Without Pelvic
Fixation, 1781

Sacropelvic Fixation (McCarthy), 1783

Galveston Sacropelvic Fixation (Allen and Ferguson), 1783
Unit Rod Instrumentation with Pelvic Fixation, 1786

Tliac Fixation with Iliac Screws, 1787

$2 Iliac Lumbopelvic Screw Placement (Sponseller), 1789
Transpedicular Convex Anterior Hemiepiphysiodesis and Posterior
Arthrodesis (King), 1804

Convex Anterior and Posterior Hemiepiphysiodeses and Fusion
(Winter), 1805

Hemivertebra Excision (Hedequist and Emans), 1809
Transpedicular Eggshell Osteotomies with Frameless Stereotactic
Guidance (Mikles et al.), 1811

Expansion Thoracoplasty (Campbell), 1814

Anterior Release and Fusion, 1824

Posterior Multiple-Hook and Screw Segmental Instrumentation
(Crandall), 1824

Posterior Column Shortening Procedure for Scheuermann Kyphosis
(Ponte), 1825

Anterior Osteotomy and Fusion (Winter et al.), 1834

Anterior Cord Decompression and Fusion (Winter and
Lonstein), 1835

Anterior Vascular Rib Bone Grafting (Bradford), 1835
Spondylolysis Repair (Kakiuchi), 1843

Modified Scott Repair Technique (Van Dam), 1844
Posterolateral Fusion and Pedicle Screw Fixation (Lenke and
Bridwell), 1848

Instrumented Reduction (Crandall), 1848

Partial Reduction and Interbody Fusion (Smith et al.), 1851
One-Stage Decompression and Posterolateral Interbody Fusion
(Bohlman and Cook), 1853

Uninstrumented Circumferential in Situ Fusion

(Helenius et al.), 1854

L5 Vertebrectomy (Gaines), 1856

Posterior Instrumentation and Fusion, 1860

Vertebral Excision and Reduction of Kyphosis

(Lindseth and Selzer), 1864

Open Biopsy of Thoracic Vertebra (Michele and Krueger), 1874

Lower Back Pain and Disorders of Intervertebral Discs

42-1
42-2
42-3
42-4
42-5
42-6
42-7
42-8
42-9
42-10
42-11
42-12
42-13
42-14

42-15
42-16
42-17
42-18
42-19

42-20
42-21

Myelography, 1903

Interlaminar Cervical Epidural Injection, 1908

Interlaminar Thoracic Epidural Injection, 1909
Interlaminar Lumbar Epidural Injection, 1909
Transforaminal Lumbar and Sacral Epidural Injection, 1910
Caudal Sacral Epidural Injection, 1911

Cervical Medial Branch Block Injection, 1912

Lumbar Intraarticular Injection, 1913

Lumbar Medial Branch Block Injection, 1913

Sacroiliac Joint Injection, 1915

Lumbar Discography (Falco), 1916

Thoracic Discography (Falco), 1917

Cervical Discography (Falco), 1918

Removal of Posterolateral Herniations by Posterior Approach
(Posterior Cervical Foraminotomy), 1923

Minimally Invasive Posterior Cervical Foraminotomy with Tubular
Distractors (Gala, O’'Toole, Voyadzis, and Fessler), 1925
Full-Endoscopic Posterior Cervical Foraminotomy
(Ruetten et al.), 1927

Microsurgical Anterior Cervical Foraminotomy

(Jho, Johnson et al.), 1928

Thoracic Costotransversectomy, 1932

Thoracic Discectomy—Anterior Approach, 1932
Endoscopic Thoracic Discectomy (Rosenthal et al.), 1934
Minimally Invasive Thoracic Discectomy, 1935



42-22
42-23
42-24
42-25
42-26

Micro Lumbar Disc Excision (Williams, Modified), 1940
Ruptured Lumbar Disc Excision, 1942

Dural Repair Augmented with Fibrin Glue, 1947

Repeat Lumbar Disc Excision, 1948

Coccygeal Injection, 1956

Infections of the Spine

43-1
43-2
43-3

43-4
43-5
43-6
43-7
43-8
43-9
43-10

43-11
43-12

Drainage of a Retropharyngeal Abscess, 1978

Drainage of an Abscess of the Posterior Triangle of the Neck, 1979
Alternative Approach for Drainage of a Retropharyngeal

Abscess, 1979

Costotransversectomy, 1979

Costotransversectomy (Seddon), 1980

Drainage of Paravertebral Abscess, 1980

Drainage Through the Petit Triangle, 1981

Drainage by Lateral Incision, 1982

Drainage by Anterior Incision, 1982

Coccygectomy for Drainage of a Pelvic Abscess (Lougheed and
White), 1982

Radical Débridement and Arthrodesis (Hodgson et al.), 1982
Dorsolateral Approach to the Dorsal Spine (Roaf, Kirkaldy-Willis,
and Cathro), 1985

43-13 Anterolateral Decompression (Lateral Rhachotomy),
(Capener), 1989

43-14 Anterolateral Decompression (Lateral Rhachotomy),
(Seddon), 1989

Other Disorders of the Spine
44-1 Midline Decompression (Neural Arch Resection), 2002
44-2 Spinous Process Osteotomy (Decompression),
(Weiner et al.), 2003
44-3 Microdecompression (McCulloch), 2004
44-4 Laminectomy (Gill et al.), 2014
44-5 Posterolateral in Situ Fusion (Wiltse, Modified), 2015
44-6 Modified Bilateral Posterolateral Fusion, 2015
44-7 Posterior Lumbar Interbody Fusion, 2016
44-8 Spondylolisthesis Reduction (Speed), 2017
44-9 Paramedian Retroperitoneal Approach (Lehmer), 2018
44-10 Combined Anterior and Posterior Fusion (Boachie-Adjei and
Bradford), 2024
44-11 Anterior Decompression, 2042
44-12 Costotransversectomy, 2042
44-13 Posterolateral Decompression, 2043
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