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Xupyprus Mo3BOHOYHUKA OCHOBaHA Ha TOHMMaHUU aHATO-
MMM U XHPYPTUYECKO¥ TeXHUKH. C MpUMeHeHUeM HOBBIX
MHCTPYMEHTOB ¥ MHHHMa/IbHO MHBA3UBHBIX METONMK B XXI
BeKe XUPYPTHUs IO3BOHOYHHKA BeCbMa YCIOXKHMIACh. Haun-
Hasi OT 3aThUIOYHO-ILIEIHOTO CIIOHAWIONE3a U N0 (PUKCAIUU
KpPeCTIIOBO-TIOIB3OIITHOTO COYICHEHHU ST, COBPEMEHHBIH XHU-
PYPr-BepTe6pOIOr CTaIKMBAETCSI C OTPOMHBIM PasHOOOpasH-
eM XHpPYPrudecKux CUTyaiuii. Bvecre ¢ tem, Beprebposioru ,
KaK U UX KOJUTET'M BBIHY KIeHbI [IPUIaraTh BCE CHIIBI, YTOOBI He
OTCTABATh OT OBICTPHIX TEMITOB Pa3BUTHS TEXHOTOTUIECKOTO
OCHAII[eHHUs B 9TO0IT 06/1acTy. [TOCTOSHHO yBeTMYHBaloOIIeecs
pasHoo6pasue CIOCO60B XUPYPIUIECKOTO JICYCHHUS TOBPEX-
IeHHIT ¥ 3a00/IeBaHUIT TO3BOHOYHHKA JIe/IAI0T IIPOLECC IIPH-
HATHS PEIIeHUIT, KaCAOIINXCsl KaKOro-1n60 KOHKPETHOTO
IIOAXO0Ma, IPOLEAYPbl WM TEXHOJIOTUH, Bce 6oytee U Ooree
CJIOYKHBIM.

[ToMHMMO TTOSIB/IEHHSI HOBOTO HHCTPYMEHTAPHsI, Bce 60/Tb-
IIIee pacIpoCTpaHEeHUe B XUPYPIUU TO3BOHOYHHKA TIOTyda-
IOT HOBble MMHUMaJIbHO MHBAa3UBHBIC METOTUKU. Paspessl
YMEHBIIIAIOTCS, YTO BBIHY)KJAeT XUPYProB-BepTeOPOTOTOB
OIIEPUPOBATH Yepe3 OTHOCUTENIBHO HeOOIBIION NOCTYIL, a,
CJIeIOBATEIbHO, B YCJIOBUAX OTPaHWYEHHON BUIUMOCTH. bes
BBIZIC/ICHUS IPHUISKAIINX aHATOMUIECKUX CTPYKTYP IIpUMe-
HEHUE TaKUX METOJUK MOXET OKa3aThCsl BeCbMa CJIOXKHOM
3amadeit. [Tomo6HBIe CIOKHOCTH BOSHUKAIOT He TOJIBKO IIPU

[Mpeducnosue

TIEKOMIIPECCUU, HO U TIPU YPECKOXKHOM PasMellleHUH HHCTPY-
MEHTOB.

Takue MHCTPYMEHTHI U METOIUKHU B HACTOSAIIEE BPeMsI Ha-
YMHAIOT IPUMEHATHCS Y BCe BO3PACTAIOIIETO YNC/TA MTAIHEH-
TOB. IHCTPYMEHTBI XUPypra-BepTe6posiora HCIOMb3YIOTCA He
TOJILKO TIPU TPABMAX WIH [eTeHEPATUBHBIX 3a00/IeBAHUSIX, HO
M BCe vallle IPUMEHSIOTCS TIPU OTYXO/MEBbIX WIN WH(EKITH-
OHHBIX TIPOIIECcCaX.

B cBeTe MHOTOYNCIEHHBIX HOBOBBEEHUIH, BECbMa aKTy-
QJIBHO COBPEMEHHOE OINMCAHUE 3aTBIIOYHO-IIIEHHOTO CITOH-
IUIONesa, BKIIOYAsA TeXHUKY YCTAHOBKH IIEHHBIX TUTACTHH,
HapANy C aTIaHTO-aKCHMaIbHOM (ukcarueit. Kpome Toro,
371eCh TIPENCTABIIEH 0630p IIEHHO-TPYIHOTO U TPYAOTIOACHUY-
HOTO COWIEHEHUIT, TAaK KaK 9TH ITE€PEXOIHbIE 30HbI BBI3HIBAIOT
elle 60bIIMe CIOKHOCTU. HakoHel, osiBIeHNe IIMHHBIX
KOHCTPYKITUIT JIJIsI OCTEOCHHTESA, CIIEIAN0 BO3MOXKHOM (DUK-
CAIUIO KPEeCTI[OBO-TIOIB3OIITHOTO COWIEHEHHUS, YTO TAKXKe
HAIIUIO OTPaKEHNE B 9TOM U3IaHUM.

[Tpu 0CBOEHUY HOBBIX HHCTPYMEHTOB WM MUHUMAJIBHO
WHBA3UBHBIX METOIUK XUPYPT-BePTEGPOIOT IOMKEH OCHO-
BBIBATHCS HA 3HAHUSAX AHATOMHUM M TEXHUYECKUX MTPUEMOB.
TakuM 06pasoM, TOIOGHbIE CYITIECTBEHHO BayKHbIE BOIIPOCHI
B XUPYPTUU TO3BOHOYHMKA PACCMATPUBAIOTCA KaK apceHal,
HeOOXOMUMBII XUPYPTY, IPUCTYTIAONIEMY K USYIEHUIO 0jIee
CJIOKHBIX aKTYAJIBHBIX TTPOGIEM CETOMHSIIIIHETO THSL.

Maxc C. Jlu

00KMOp MEOUUUHCKUX HAYK,

KAUHUYECK UL PyKOB0OUmMenb

omoeneHust HelpoXupypeun

Meouyunckoeo yenmpa Cmanogopockoeo yHusepcumema
Cmangpopo, Kanugpoprus



Copedakmopeoi

Dosang Cho, MD, PhD

Associate Professor

Department of Neurosurgery

Ewha Womens University Medical Center
Seoul, Korea

Curtis A. Dickman, MD

Director, Spinal Research

Associate Chief, Spine Section

Division of Neurological Surgery

Barrow Neurological Institute

Phoenix, Arizona

Clinical Assistant Professor

Division of Neurosurgery

University of Arizona College of Medicine
Tucson, Arizona

llsup Kim, MD

Assistant Professor

Department of Neurosurgery

St. Vincent’s Hospital

The Catholic University of Korea
Suwon, Korea

Sangkook Lee, MD

Clinical Professor

Department of Neurosurgery

Guri Hospital

Hanyang University Medical Center
Guri, Gyeonggi-do, Korea

Alexander R. Vaccaro, MD, PhD
Professor of Orthopaedic Surgery
Thomas Jefferson University

The Rothman Institute
Philadelphia, Pennsylvania



Daniel Aghion, MD

Resident, Department of Neurosurgery, Brown University, Rhode
Island Hospital and Hasbro Children’s Hospital, Providence,
Rhode Island
Surgical Approaches to the Craniovertebral Junction in
Rheumatoid Arthritis

Henry Ahn, MD

Scientist, Keenan Research Centre of the Li Ka Shing Knowledge
Institute of St. Michael’s Hospital; Assistant Professor, Division
of Orthopaedic Surgery; Assistant Professor, University of
Toronto Spine Program, University of Toronto, Toronto, ON,
Canada
Surgical Approach to Posttraumatic Thoracic Kyphosis

Jaren D. Ament, MD

Resident, Department of Neurological Surgery, University of
California-Davis School of Medicine, Sacramento, California
Cervical Microforaminotomy and Decompressive Laminectomy

Anubhav G. Amin, MD

Resident, Department of Neurosurgery, New York Medical College,
Valhalla, New York
Posterior Approaches to the Craniovertebral Junction: Lateral
Transcondylar Approach

Howard S. An, MD

Professor of Orthopedic Surgery, Rush University Medical Center,
Chicago, Illinois
Cervical Laminoplasty

Frank Attenello, MD

Resident, Department of Neurological Surgery, Keck School of
Medicine, University of Southern California, Los Angeles,
California
Lumbar Microdiskectomy: Midline Open and Far-Lateral
Techniques

loannis Avramis, MD

Orthopedic Surgeon, Minimally Invasive Spine Institute, Dallas,
Texas
Iliac Fixation

Neil Badlani, MD

Orthopedic Surgeon/Spine Surgeon, The Orthopedic Sports Clinic,
Houston, Texas
Cervical Laminoplasty

Rahul Basho, MD
Riverside County Regional Medical Center, Los Angeles, California
Surgical Approaches to Cervical Kyphosis and Deformity

Coasmopebi

Justin E. Bird, MD

Assistant Professor; Orthopaedic Oncology & Spine Surgery; MD
Anderson Cancer Center; Houston, Texas
Anterior Retroperitoneal Approach to the Lumbar Spine

Monique J. Boomsaad, MD

Resident, Department of Neurosurgery, University of Michigan,
Ann Arbor, Michigan
Surgical Decompression and Stabilization Techniques in
Thoracic Trauma

Darrel S. Brodke, MD

Professor and Vice Chairman, Department of Orthopedics, Director
of the University Spine Center, University of Utah School of
Medicine, Salt Lake City, Utah
Anterior Transthoracic Approaches to the Thoracic Spine

Colin C. Buchanan, MD

Department of Neurosurgery, David Geffen School of Medicine,
University of California-Los Angeles, Los Angeles, California
Transmaxillary and Transmandibular Approaches to the Clivus
and Upper Cervical Spine

Kevin S. Cahill, MD, PhD, MPH

Department of Neurological Surgery, University of Miami Miller
School of Medicine, Miami, Florida
Anterior Lumbar Interbody Fusion

Thomas D. Cha, MD, MBA

Instructor, Orthopaedic Surgery, Harvard Medical School;
Orthopaedic Spine Surgeon, Massachusetts General Hospital,
Boston, Massachusetts
Lumbar Facet Screw Fixation Techniques

Fady T. Charbel, MD

Department of Neurosurgery, College of Medicine, University of
Mlinois at Chicago, Chicago, Illinois
Vascular Lesions of the Spinal Cord

Samuel K. Cho, MD

Assistant Professor, Adult and Pediatric Spinal Surgery, Leni
& Peter W. May Department of Orthopaedics, Mount Sinai
School of Medicine and Hospital, New York, New York
Surgical Anatomy and Biomechanics in the Cervicothoracic
Junction and Thoracic Spine

Gun Choi, MD, PhD

President, Medical Affairs, Wooridul Spine Hospital; Chief,
Endoscopic Spinal Treatment Center; Invited Assistant
Professor, College of Medicine, Hanyang University, Seoul, Korea
Percutaneous Endoscopic Diskectomy

Xi



Xii

CoaBTopbl

Haroon F. Choudhri, MD

Associate Professor, Department of Neurosurgery, Chief, Section
of Adult Neurosurgery, Director, Neurosurgery Spine Service at
Georgia Health Sciences University, Augusta, Georgia
Anterior Cervical Instrumentation Techniques

Omar Choudhri, MD

Resident, Department of Neurosurgery, Stanford University,
Stanford, California
Cervical Corpectomy, Fusion, and Vertebral Restoration
Techniques

John S. Claff, MD

Department of Orthopaedic Surgery, Massachusetts General
Hospital, Boston, Massachusetts
Lumbar Facet Screw Fixation Techniques

Nader S. Dahdaleh, MD
Department of Neurosurgery, University of Iowa, Iowa City, Iowa
Surgical Stabilization Techniques for Thoracolumbar Fractures

Andrew Dailey, MD
Department of Neurosurgery, University of Utah, Salt Lake City, Utah
Ossification of the Posterior Longitudinal Ligament

Curtis A. Dickman, MD

Director, Spinal Research and Associate Chief, Spine Section,
Division of Neurological Surgery,
Barrow Neurological Institute, Phoenix, Arizona; Clinical
Assistant Professor, Division of Neurosurgery, University of
Arizona College of Medicine, Tucson, Arizona
C1-C2 Trauma Injuries and Stabilization Techniques
Bone Graft Harvesting Techniques

Dzung Dinh, MD, MBA

Professor of Neurosurgery, University of Illinois College of
Medicine, Peoria, Illinois
Surgical Anatomy and Biomechanics of the Craniovertebral
Junction

Mark S. Eskander, MD

Orthopaedic Surgeon, Christiana Spine Center, Christiana Health
Care System, Newark, Delaware
Spondylolisthesis Reduction

Kyle M. Fargen, MD

Resident, Department of Neurosurgery, University of Florida
College of Medicine, Gainesville, Florida
Transoral Approach to the Craniocervical Junction and Upper
Cervical Spine
Approaches to the Craniocervical Junction: Posterior and Lateral
Approaches

Farrokh R. Farrokhi, MD

Department of Neurosurgery, University of Washington, Seattle,
Washington
Ossification of the Posterior Longitudinal Ligament

Iman Feiz-Erfan, MD

Department of Neurosurgery, St. Joseph’s Hospital and Medical
Center, Phoenix, Arizona
CI-C2 Trauma Injuries and Stabilization Techniques

Michael Finn, MD

Assistant Professor, Department of Neurosurgery, University of
Colorado School of Medicine, Aurora, Colorado
Dural Tears

Todd B. Francis, MD
Department of Neurosurgery, Cleveland Clinic, Cleveland, Ohio
Transpedicular Screw Fixation: Open and Percutaneous Techniques

Anthony K. Frempong-Boadu, MD

Associate Professor, Director of Neuro Residency Training
Program, Director, Division of Spinal Surgery, Department of
Neurosurgery, New York University Langone Medical Center,
New York, New York
Posterior Approaches to the Cervicothoracic Junction:
Transpedicular, Costotransversectomy, Lateral Extracavitary, and
Parascapular Extrapleural Approaches

Jared Fridley, MD

Resident, Department of Neurosurgery, Baylor College of Medicine,
Houston, Texas
Surgical Decompression and Stabilization for Lumbar Lesions:
Osteomyelitis and Tumors

Aruna Ganju, MD

Department of Neurological Surgery, Northwestern University
Feinberg School of Medicine, Chicago, Illinois
Facet Dislocation Injuries and Surgical Management
Surgical Anatomy and Operative Techniques of Lumbar Stenosis

Maurice Goins, MD

Surgeon, Resurgens PC Orthopaedics, Morrow, Georgia
Ankylosing Spondylitis: Posterior Approaches (Osteotomy) to
the Cervical and Lumbar Spine in the Management of a Fixed
Sagittal Plane Deformity

Andrew Grossbach, MD
Department of Neurosurgery, University of Iowa, Iowa City, Iowa
Surgical Stabilization Techniques for Thoracolumbar Fractures

Munish Gupta, MD

Professor, Co-Director of Spine Center, Chief of Orthopaedic Spinal
Disorders Service, University of California-Davis, Sacramento,
California
Sacral Screw Fixation and Plating Techniques
Iliac Fixation
Anterior and Posterior Treatment for Thoracolumbar and
Lumbar Scoliosis

Sachin Gupta, MD

University of California-Davis, Sacramento, California
Anterior and Posterior Treatment for Thoracolumbar and
Lumbar Scoliosis



Yoon Ha, MD, PhD

Department of Neurosurgery, Severance Hospital, College of
Medicine, Yonsei University, Seoul, Korea
Posterior Cervical Stabilization Techniques: Cervical Pedicle
Screw Fixation, Lateral Mass Screw Fixation, and Wiring

Jeffrey S. Henn, MD

Assistant Professor, Department of Neurosurgery, University of
Florida, Gainesville, Florida
Bone Graft Harvesting Techniques

Sarah Henry, MPH

Professional Research Assistant, Department of Orthopaedics,
University of Colorado, Denver, Colorado
Dural Tears

Joshua P. Herzog, MD

Department of Orthopaedic Surgery, Massachusetts General
Hospital, Boston, Massachusetts
Lumbar Facet Screw Fixation Techniques

Alan Hilibrand, MD

Professor of Orthopaedic Surgery and Neurosurgery, Rothman
Institute and Jefferson Medical College, Philadelphia,
Pennsylvania
Ankylosing Spondylitis: Posterior Approaches (Osteotomy) to
the Cervical and Lumbar Spine in the Management of a Fixed
Sagittal Plane Deformity

Jayme R. Hiratzka, MD

Department of Orthopaedics, University of Utah School of
Medicine, Salt Lake City, Utah
Anterior Transthoracic Approaches to the Thoracic Spine

Patrick W. Hitchon, MD

Professor of Neurosurgery and Bioengineering, Director, Spine
Fellowship, Department of Neurosurgery, University of Iowa,
Iowa City, Iowa
Surgical Stabilization Techniques for Thoracolumbar Fractures

Daniel J. Hoh, MD

Assistant Professor of Neurological Surgery, University of Florida
Malcom Randall VA Medical Center; Joint Assistant Professor of
Neuroscience, University of Florida, Gainesville, Florida
Transoral Approach to the Craniocervical Junction and Upper
Cervical Spine
Approaches to the Craniocervical Junction: Posterior and Lateral
Approaches

Patrick Hsieh, MD

Assistant Professor of Clinical Neurological Surgery, Keck School
of Medicine, University of Southern California, Los Angeles,
California
Lumbar Microdiskectomy: Midline Open and Far-Lateral
Techniques

Coastopbl  Xiii

Steven W. Hwang, MD

Division of Pediatric Neurosurgery, Floating Children’s Hospital,
Department of Neurosurgery, Tufts University, Boston,
Massachusetts
Surgical Approaches to Craniovertebral Junction Congenital
Malformations, Chiari Malformations, and Cranial Settling
(Invagination)
Anterior Release and Fusion Techniques for Scoliosis

Daniel S. Ikeda, MD

Department of Neurological Surgery, The James Comprehensive
Cancer Center and The Wexner Medical Center at the Ohio State
University, Columbus, Ohio
Surgical Approaches to Thoracic Primary and Secondary Tumors

Sivakumar Jaikumar, MD

Assistant Professor, Section Chief of Spinal Neurosurgery,
Department of Neurosurgery, University of North Carolina
School of Medicine, Chapel Hill, North Carolina
Surgical Approaches to Lumbar Fractures

Andrew Jea, MD

Assistant Professor, Neuro-Spine Program, Division of Pediatric
Neurosurgery, Texas Children’s Hospital, Department of
Neurosurgery, Baylor College of Medicine, Houston, Texas
Surgical Approaches to Craniovertebral Junction Congenital
Malformations, Chiari Malformations, and Cranial Settling
(Invagination)
Anterior Release and Fusion Techniques for Scoliosis

David H. Jho, MD, PhD

Neurosurgery Service, Massachusetts General Hospital and Harvard
Medical School, Boston, Massachusetts
Endoscopic Anterior Cervical Foraminotomy (Jho Procedure)

Diana H. Jho, MD

Department of Neuroendoscopy, Jho Institute for Minimally
Invasive Neurosurgery, Allegheny General Hospital, Drexel
University College of Medicine, Pittsburgh, Pennsylvania
Endoscopic Anterior Cervical Foraminotomy (Jho Procedure)

Hae-Dong Jho, MD, PhD

Professor and Chairman, Department of Neuroendoscopy, JTho
Institute for Minimally Invasive Neurosurgery, Allegheny
General Hospital, Drexel University College of Medicine,
Pittsburgh, Pennsylvania
Endoscopic Anterior Cervical Foraminotomy (Jho Procedure)

Sungsam Jung, MD, PhD

Department of Neurosurgery, Eulji University School of Medicine,
Daejeon, Korea
High Cervical Retropharyngeal Approach to the Craniocervical
Junction

M. Yashar S. Kalani, MD

Resident, Division of Neurological Surgery, Barrow Neurological
Institute, Phoenix, Arizona
CI-C2 Trauma Injuries and Stabilization Techniques



Xiv

CoaBTopbl

lain H. Kalfas, MD

Department of Neurosurgery, Cleveland Clinic, Cleveland, Ohio
Transpedicular Screw Fixation: Open and Percutaneous
Techniques

James D. Kang, MD

Vice Chairman, Department of Orthopaedic Surgery, Director
of the Ferguson Laboratory for Spine Research, Professor of
Orthopaedic and Neurological Surgery, UPMC Endowed Chair
in Orthopaedic Spine Surgery, University of Pittsburgh and
UPMC, Pittsburgh, Pennsylvania
Spondylolisthesis Reduction

Sadashiv Karanth, MD

Resident, Department of Neurosurgery, University of Illinois
College of Medicine, Peoria, Illinois
Surgical Anatomy and Biomechanics of the Craniovertebral
Junction

Abhishek Kashyap, MD

Assistant Professor, Central Institute of Orthopedics, VMMC and
Safdarjang Hospital, New Delhi, India
Percutaneous Endoscopic Diskectomy

Noojan Kazemi, MD

Senior Fellow, Department of Neurosurgery, University of
Washington, Seattle, Washington
Anterior and Posterior Cervicothoracic Junction Stabilization
Techniques

Michael Kelly, MD

Assistant Professor, Orthopaedic Surgery, Washington University
School of Medicine, St. Louis, Missouri
Surgical Treatment of Adolescent Idiopathic Scoliosis: Lenke
Curve Types 1 Through 6

Christopher Kepler, MD, MBA

Professor of Orthopaedic Surgery, Jefferson University Hospitals;
Spine Surgeon, Rothman Institute and Jefferson Medical College,
Philadelphia, Pennsylvania
Ankylosing Spondylitis: Posterior Approaches (Osteotomy) to
the Cervical and Lumbar Spine in the Management of a Fixed
Sagittal Plane Deformity

Edward E. Kerr, MD

Resident, Department of Neurological Surgery, University of
California, Davis Medical Center, Sacramento, California
Surgical Technique for Resection of Intradural Tumors

Daniel H. Kim, MD

Director, Reconstructive Spinal and Peripheral Nerve Surgery,
Mischer Neuroscience Institute; Professor, Vivian L. Smith
Department of Neurosurgery, University of Texas Health Science
Center, Houston, Texas
Anterior Approaches to the Cervicothoracic Junction
Thoracoscopic and Posterior Endoscopic Approaches to the
Thoracic Spine

Surgical Anatomy and Posterior Approach to the Thoracic and
Thoracolumbar Spine

Thoracoabdominal Approach to the Thoracolumbar Junction
Posterior and Transforaminal Lumbar Interbody Fusion
Surgical Resection of Sacral Tumors/Sacrectomy and
Lumbopelvic Reconstruction

lIsup Kim, MD

Assistant Professor, Department of Neurosurgery, St. Vincent’s
Hospital, The Catholic University of Korea, Suwon, Korea
Anterior Approaches to the Cervicothoracic Junction
Thoracoscopic and Posterior Endoscopic Approaches to the
Thoracic Spine
Posterior and Transforaminal Lumbar Interbody Fusion
Surgical Resection of Sacral Tumors/Sacrectomy and
Lumbopelvic Reconstruction

Kee D. Kim, MD

Associate Professor, Chief, Spinal Neurosurgery, University of
California—Davis School of Medicine, Sacramento, California
Cervical Microforaminotomy and Decompressive Laminectomy
Primary Malignant and Benign Tumors of the Spine
Secondary Metastatic Tumors of the Spine
Surgical Technique for Resection of Intradural Tumors

Yong-Chul Kim, MD

Professor, Department of Anesthesiology and Pain Medicine,
Seoul National University College of Medicine; Director, Pain
Management Center, Seoul National University Hospital, Seoul,
Korea
Vertebroplasty and Kyphoplasty

Matthew M. Kimball, MD

Resident, Department of Neurosurgery, University of Florida
College of Medicine, Gainesville, Florida
Transoral Approach to the Craniocervical Junction and Upper
Cervical Spine
Approaches to the Craniocervical Junction: Posterior and Lateral
Approaches

Eric O. Klineberg, MD

Assistant Professor, Spine Fellowship Program Director, Assistant
Residency Director, University of California-Davis, Sacramento,
California
Primary Malignant and Benign Tumors of the Spine

Brian Kwon, MD

Assistant Clinical Professor, Department of Orthopedic Surgery,
Tufts University School of Medicine, New England Baptist
Hospital, Boston, Massachusetts
Posterior and Posterolateral Approaches to the Lumbar Spine

Heum Dai Kwon, MD

Visiting Scholar, Department of Neurological Surgery, University of
California—Davis School of Medicine, Sacramento, California
Cervical Microforaminotomy and Decompressive Laminectomy



Matthew Lafleur, MD

Orthopaedic Surgeon, North Oaks Health System, Hammond,
Louisiana
Axial Lumbar Interbody Fusion

Carl Lauryssen, MD

Department of Neurological Surgery, Cedars Sinai Medical Center,
Los Angeles, California
Anterior Lumbar Interbody Fusion

Tien V. Le, MD

Department of Neurosurgery and Brain Repair, University of South
Florida, Tampa, Florida
Surgical Anatomy and Biomechanics in the Mid and Lower
Cervical Spine

John Y.K. Lee, MD

Assistant Professor of Neurosurgery, Attending Neurosurgeon, and
Medical Director, Penn Gamma Knife, Pennsylvania Hospital,
University of Pennsylvania School of Medicine, Philadelphia,
Pennsylvania
Endoscopic Approaches to the Craniovertebral Junction

Jun Ho Lee, MD

Neurosurgeon, Wooridul Spine Hospital, Seoul, Korea
Anterior and Posterior Endoscopic Approaches to the Cervical
Spine

Peter Lee, MD

Department of Neurological Surgery, Northwestern University
Feinberg School of Medicine, Chicago, Illinois
Surgical Anatomy and Operative Techniques of Lumbar Stenosis

Sang-Ho Lee, MD, PhD

Founder and President, Wooridul Spine Hospital; President-Elect,
International Musculoskeletal Laser Society (IMLAS) and
Founding President of Asian Academy of Minimally Invasive
Spinal Surgery, Seoul, Korea
Percutaneous Endoscopic Diskectomy

William Lee, MD

Resident, Department of Neurosurgery, University of Illinois
College of Medicine, Peoria, Illinois
Surgical Anatomy and Biomechanics of the Craniovertebral
Junction

Ronald Lehman, MD

Department of Orthopaedics and Rehabilitation, Walter Reed
National Military Medical Center,
Division of Orthopaedics, Department of Surgery, Uniformed
Services University of the Health Sciences, Bethesda, Maryland
Surgical Treatment of Flat Back Deformity

G. Michael Lemole Jr, MD

Division of Neurological Surgery, Department of Surgery,
University of Arizona Health Sciences Center, Tucson, Arizona
Vascular Lesions of the Spinal Cord

CoaBTOpbI

Lawrence G. Lenke, MD

The Jerome J. Gilden Endowed Professor, Orthopaedic Surgery; Chief,
Orthopedic Spine Surgery; Co-Director, Adult/Pediatric Scoliosis
and Reconstructive Spinal Surgery; Professor, Neurological Surgery,
Washington University School of Medicine, St. Louis, Missouri
Surgical Treatment of Adolescent Idiopathic Scoliosis: Lenke
Curve Types 1 Through 6

Michael Lim, MD

Assistant Professor of Neurosurgery and Oncology, Director of
the Metastatic Brain Tumor Center, Director of Brain Tumor
Immunotherapy, Johns Hopkins University School of Medicine,
Baltimore, Maryland
Posterior Approaches to the Craniovertebral Junction: Lateral
Transcondylar Approach

John C. Liu, MD

Department of Neurological Surgery, Cedars Sinai Medical Center,
Los Angeles, California
Lateral Lumbar Interbody Fusion

Steven C. Ludwig, MD

Associate Professor of Orthopaedics, Department of Orthopaedics,
University of Maryland, Baltimore, Maryland
Surgical Management of Sacral Fractures

Hani R. Malone, MD

Resident, Department of Neurosurgery, Columbia University
Medical Center, New York, New York
Thoracic Microdiskectomy: Lateral and Posterolateral
Approaches

Rex A.W. Marco, MD

Associate Professor of Surgery, Chief of Spine Surgery and
Musculoskeletal Oncology, University of Texas Medical School;
Clinical Assistant Professor, Department of Orthopaedic
Surgery, Baylor College of Medicine; Adjunct Assistant
Professor, Department of Bioengineering, Rice University,
Houston, Texas
Anterior Retroperitoneal Approach to the Lumbar Spine
Surgical Management of Degenerative Lumbar Scoliosis

Nikolay L. Martirosyan, MD

Division of Neurological Surgery, Department of Surgery,
University of Arizona Health Sciences Center, Tucson, Arizona
Vascular Lesions of the Spinal Cord

Tobias A. Mattei, MD

Fellow, Department of Neurosurgery, University of Illinois College
of Medicine, Peoria, Illinois
Surgical Anatomy and Biomechanics of the Craniovertebral
Junction

Marcus D. Mazur, MD

Resident, Department of Neurosurgery, University of Utah School
of Medicine, Salt Lake City, Utah
Odontoid Fractures and Screw Fixation

XV



Xvi

CoaBTopbl

Beck Deal McAllister, MD

Tri-Parish Orthopedic & Neurological Institute, Houma, Louisiana

Todd McCall, MD

Assistant Professor of Neurosurgery, University of Illinois College of
Medicine, Peoria, Illinois
Surgical Anatomy and Biomechanics of the Craniovertebral
Junction

Ehud Mendel, MD

Department of Neurological Surgery, The James Comprehensive
Cancer Center and The Wexner Medical Center at the Ohio State
University, Columbus, Ohio
Surgical Approaches to Thoracic Primary and Secondary Tumors

Ahmed Mohyeldin, MD

Department of Neurological Surgery, The James Comprehensive
Cancer Center and The Wexner Medical Center at the Ohio State
University, Columbus, Ohio
Surgical Approaches to Thoracic Primary and Secondary Tumors

Robert A. Morgan, MD

Assistant Professor of Orthopaedic Surgery, University of
Minnesota; Orthopaedic Surgeon, Regions Hospital, St. Paul,
Minnesota
Surgical Management of Scheuermann Kyphosis

Sergey Neckrysh, MD

Department of Neurosurgery, College of Medicine, University of
Illinois at Chicago, Chicago, Illinois
Vascular Lesions of the Spinal Cord

Alfred T. Ogden, MD

Director, Minimally Invasive Spine Surgery Program, New York
Presbyterian Hospital/Columbia University Medical Center,
New York, New York
Thoracic Microdiskectomy: Lateral and Posterolateral
Approaches

Jae Keun Oh, MD

Spine Center, Department of Neurosurgery, Hallym University
Sacred Heart Hospital, Seoul, Korea
Posterior Cervical Stabilization Techniques: Cervical Pedicle
Screw Fixation, Lateral Mass Screw Fixation, and Wiring

Ibrahim Omeis, MD

Assistant Professor, Department of Neurosurgery, Baylor College of
Medicine, Houston, Texas
Surgical Decompression and Stabilization for Lumbar Lesions:
Osteomyelitis and Tumors

Jennifer Orning, MD

Resident, Department of Neurosurgery, University of North
Carolina School of Medicine, Chapel Hill, North Carolina
Surgical Approaches to Lumbar Fractures

Adetokunbo Oyelese, MD, PhD

Assistant Professor, Department of Neurosurgery, Brown Unversity,
Providence, Rhode Island
Surgical Approaches to the Craniovertebral Junction in
Rheumatoid Arthritis

Donato Pacione, MD

Department of Neurosurgery, New York University Langone
Medical Center, New York, New York
Posterior Approaches to the Cervicothoracic Junction:
Transpedicular, Costotransversectomy, Lateral Extracavitary, and
Parascapular Extrapleural Approaches

Ripul R. Panchal, DO

Assistant Professor, Department of Neurological Surgery, University
of California, Davis Medical Center, Sacramento, California
Primary Malignant and Benign Tumors of the Spine
Secondary Metastatic Tumors of the Spine
Surgical Technique for Resection of Intradural Tumors

Paul Park, MD

Assistant Professor, Neurological Surgery, University of Michigan,
Ann Arbor, Michigan
Surgical Decompression and Stabilization Techniques in
Thoracic Trauma

Soo Young Park, MD

President of Medical Affairs, Seoul Chungdam Wooridul Spine
Hospital, Seoul, Korea
Vertebroplasty and Kyphoplasty

Akash J. Patel, MD

Neuro-Spine Program, Division of Pediatric Neurosurgery, Texas
Children’s Hospital; Department of Neurosurgery, Baylor
College of Medicine, Houston, Texas
Surgical Approaches to Craniovertebral Junction Congenital
Malformations, Chiari Malformations, and Cranial Settling
(Invagination)
Anterior Release and Fusion Techniques for Scoliosis

Vikas Patel, MD

Associate Professor of Orthopaedic Surgery, University of Colorado
School of Medicine; Chief, Orthopaedic Spine Surgery,
University of Colorado Hospital, Denver, Colorado
Axial Lumbar Interbody Fusion
Dural Tears

Noel Perin, MD

Professor and Director of Minimally Invasive Spine Surgery,
Department of Neurosurgery, New York University Langone
Medical Center, New York, New York
Posterior Approaches to the Cervicothoracic Junction:
Transpedicular, Costotransversectomy, Lateral Extracavitary, and
Parascapular Extrapleural Approaches

Tiffany Grace Perry, MD
Spine Fellowship, Cleveland Clinic, Cleveland, Ohio
Surgical Approaches to Lumbar Fractures



Nicholas Pirnia, MD

General Orthopedic Surgery, Bay Area Bone & Joint Center,
Sacramento, California
Chapter 53

Edwin Ramos, MD

Department of Neurological Surgery, The James Comprehensive
Cancer Center and The Wexner Medical Center at the Ohio State
University, Columbus, Ohio
Surgical Approaches to Thoracic Primary and Secondary Tumors

Wilson Z. Ray, MD

Department of Neurosurgery, University of Utah, Salt Lake City,
Utah
Ossification of the Posterior Longitudinal Ligament

Shaan M. Raza, MD

Chief Resident, Department of Neurosurgery, Johns Hopkins
Medical Institutions, Baltimore, Maryland
Posterior Approaches to the Craniovertebral Junction: Lateral
Transcondylar Approach

Brandon J. Rebholz, MD

The Orthopedic Institute of Wisconsin, Milwaukee, Wisconsin

Jay Rhee, MD

Resident, Department of Neurosurgery, Georgetown University
Hospital, Washington, DC
Anterior Cervical Diskectomy and Fusion

Albert L. Rhoton Jr, MD

Professor and Chairman, Department of Neurological Surgery,
University of Florida, Gainesville, Florida
Transoral Approach to the Craniocervical Junction and Upper
Cervical Spine
Approaches to the Craniocervical Junction: Posterior and Lateral
Approaches

Elizabeth S. Robinson, BS
University of Colorado Denver Health Sciences, Denver, Colorado
Dural Tears

Stephen I. Ryu, MD

Staft Neurosurgeon, Palo Alto Medical Foundation and Stanford
University Medical Center; Consulting Professor of Electrical
Engineering, Stanford University, Stanford, California
Cervical Corpectomy, Fusion, and Vertebral Restoration
Techniques

Faheem Sandhu, MD

Associate Professor, Department of Neurosurgery, Georgetown
University, Washington, DC
Craniovertebral Junction Instabilities and Surgical Fixation
Techniques

CoaBTOpbI

Meic H. Schmidt, MD

Chief, Division of Spine Surgery; Associate Professor of
Neurosurgery; Director, Spinal Oncology Service, Huntsman
Cancer Institute; Director, Neurosurgery Spine Fellowship,
University of Utah, Salt Lake City, Utah
Odontoid Fractures and Screw Fixation

Jonathan Sellin, MD

Neurosurgical Resident Physician, Baylor College of Medicine,
Houston, Texas
Surgical Anatomy, Approaches, and Biomechanics in the
Lumbosacral Pelvic Junction

Basheer A. Shakir, MD

Resident, Department of Neurosurgery, Georgia Health Sciences
University, Augusta, Georgia
Anterior Cervical Instrumentation Techniques

Jai-Joon Shim, MD, PhD

Associate Professor, Department of Neurosurgery, Soonchunhyang
University Cheonan Hospital, Chungcheongnam-do, Korea
Surgical Anatomy and Posterior Approach to the Thoracic and
Thoracolumbar Spine
Thoracoabdominal Approach to the Thoracolumbar Junction
Surgical Decompression and Stabilization for Lumbar Lesions:
Osteomyelitis and Tumors

Amit Sood, MD

Resident, Department of Orthopaedics, University of Medicine and
Dentistry-New Jersey Medical School, Newark, New Jersey
Bacterial, Fungal, and Tuberculosis Diskitis and Osteomyelitis of
the Cervical, Thoracic, and Lumbar Spine

Patrick A. Sugrue, MD

Department of Neurological Surgery, Northwestern University
Feinberg School of Medicine, Chicago,
Mlinois
Facet Dislocation Injuries and Surgical Management
Lateral Lumbar Interbody Fusion

Peter Syre, MD

Resident, Department of Neurosurgery, University of Pennsylvania,
Philadelphia, Pennsylvania
Endoscopic Approaches to the Craniovertebral Junction

Gabriel Tender, MD

Associate Professor of Clinical Neurosurgery, Adjunct Professor,
Family Nursing Department at Louisiana State University School
of Medicine, New Orleans, Louisiana
Surgical Management of Gunshot Wounds to the Spine

Khoi D. Than, MD

Resident, Department of Neurosurgery, University of Michigan,
Ann Arbor, Michigan
Surgical Decompression and Stabilization Techniques in
Thoracic Trauma

xvii



xviii

CoaBTopbl

Nicholas Theodore, MD

Division of Neurological Surgery, Department of Surgery,
University of Arizona Health Sciences Center, Tucson, Arizona
Vascular Lesions of the Spinal Cord

Trent L. Tredway, MD

Department of Neurological Surgery and Department of
Orthopaedics and Sports Medicine, University of Washington,
Seattle, Washington
Anterior and Posterior Cervicothoracic Junction Stabilization
Techniques

Juan S. Uribe, MD

Department of Neurosurgery and Brain Repair, University of South
Florida, Tampa, Florida
Surgical Anatomy and Biomechanics in the Mid and Lower
Cervical Spine

Juan M. Valdivia-Valdivia, MD

Clinical Lecturer, Neurological Surgery, Department of
Neurosurgery, University of Michigan, Ann Arbor, Michigan
Surgical Decompression and Stabilization Techniques in
Thoracic Trauma

Steven Viljoen, MD
Department of Neurosurgery, University of Iowa, Iowa City, Iowa
Surgical Stabilization Techniques for Thoracolumbar Fractures

Michael J. Vives, MD

Associate Professor, Department of Orthopaedics, University of
Medicine and Dentistry-New Jersey Medical School, Newark,
New Jersey
Bacterial, Fungal, and Tuberculosis Diskitis and Osteomyelitis of
the Cervical, Thoracic, and Lumbar Spine

Jean-Marc Voyadzis, MD

Assistant Professor, Department of Neurosurgery, Medical Director,
CMH Neurosurgery Program, Georgetown University Hospital,
Washington, DC
Anterior Cervical Diskectomy and Fusion

Jeff Wang, MD
University of California-Los Angeles, Los Angeles, California
Surgical Approaches to Cervical Kyphosis and Deformity

Michael Y. Wang, MD

Associate Professor, Departments of Neurological Surgery &
Rehabilitation Medicine, University of Miami Miller School of
Medicine, Miami, Florida
Anterior Lumbar Interbody Fusion

Taylor Wilson, BS

New York University Langone Medical Center, New York, New York
Posterior Approaches to the Cervicothoracic Junction:
Transpedicular, Costotransversectomy, Lateral Extracavitary, and
Parascapular Extrapleural Approaches

M. Neil Woodall, MD

Resident, Department of Neurosurgery, Georgia Health Sciences
University, Augusta, Georgia
Anterior Cervical Instrumentation Techniques

Robert J. Woodruff, MD

Physician, Black Hills Orthopedic and Spine Center, Rapid City,
South Dakota
Surgical Management of Degenerative Lumbar Scoliosis

Albert P. Wong, MD

Department of Neurological Surgery, Northwestern University
Feinberg School of Medicine, Chicago, Illinois
Surgical Anatomy and Operative Techniques of Lumbar Stenosis

Kirkham B. Wood, MD
Regions Hospital, St. Paul, Minnesota

Isaac Yang, MD

Department of Neurosurgery, David Geffen School of Medicine,
University of California-Los Angeles, Los Angeles, California
Transmaxillary and Transmandibular Approaches to the Clivus
and Upper Cervical Spine

Seong Yi, MD, PhD

Assistant Professor, Department of Neurosurgery, Yonsei University
College of Medicine, Seoul, Korea
Cervical Disk Arthroplasty Techniques

Do Heum Yoon, MD, PhD

Professor, Chief of Spinal Neurosurgery Section, Department of
Neurosurgery, Yonsei University College of Medicine, Seoul,
Korea
Cervical Disk Arthroplasty Techniques
Posterior Cervical Stabilization Techniques: Cervical Pedicle
Screw Fixation, Lateral Mass Screw Fixation, and Wiring

Usman Zahir, MD

Spine Fellow, Department of Orthopaedics, University of Maryland,
Baltimore, Maryland
Surgical Management of Sacral Fractures



