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Foreword

After over 25 years of working on a daily basis with pain medicine fellows, I came to realize the 
great privilege I have by working with bright, young doctors who chose the management of 
acute and chronic pain as their career.

The inquisitive minds of those intelligent and motivated trainees have kept us honest and 
allowed me personally to enhance my knowledge, as I had to examine the world’s literature to 
be able to answer their intelligent and probing questions and satisfy their eagerness to learn.

To all those fellows in training or going to training as well as all pain management special-
ists who would like to get comprehensive and practical answers to their burning questions,  
I am delighted to forward this comprehensive handbook that covers all aspects of the acute and 
chronic pain management in a complete, easy-to-read manner.

This handbook has 51 chapters that address the basic anatomy and physiology of acute and 
chronic pain, the fundamentals of clinical examination, and full assessment of radiologic and 
neurologic studies. This handbook also emphasizes the interdisciplinary aspects of the man-
agement of pain from medication to physical restoration and psychological rehabilitation. 
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techniques in a very comprehensive and practical manner.

Congratulations to my friends Timothy Deer and Jason Pope for assembling a great line up 
of the best pain specialists to contribute to such great book.

Finally, this handbook will be a great asset to those starting their career in pain medicine.

Nagy Mekhail, MD, PhD, FIPP.
Professor of Anesthesiology,  

Cleveland Clinic Learner College of Medicine.
Carl Wasmuth professor and Chair.

Director, Evidence Based Pain Management Research.
Cleveland Clinic, Cleveland, Ohio.



ix

Contents

Part I  The Basics: I. Background Focus

	 1	� Chronic Pain..............................................................................................................	 3
George C. Chang Chien, Eduardo Jusino, and Armin Deroee

	 2	� Mechanisms of Chronic Pain...................................................................................	     5
Eduardo Jusino, George C. Chang Chien, and Beth H. Minzter

	 3	� Overview of Chronic Pain........................................................................................	     7
Denis G. Patterson

Part II  The Basics: II. Anatomy

	 4	� Anatomy of the Spine................................................................................................	   11
Harpreet Singh, George C. Chang Chien, and Robert Bolash

	 5	� Peripheral Pathways and Anatomy of the Peripheral Nerve................................	   21
Michael I. Yang

Part III  Evaluation and Assessment: III. History and Physical

	 6	� Evaluation of Headache............................................................................................	   25
Zachary McCormick and Rajiv Reddy

	 7	� Cervical Spine History and Physical.......................................................................	   29
Navdeep Singh Jassal

	 8	� Thoracic Spine History and Physical......................................................................	   31
Reda Tolba

	 9	� Lumbar Spine History and Physical.......................................................................	   33
Navdeep Singh Jassal

	10	� Upper Extremity Physical Examination.................................................................	   37
Enrique Galang and George C. Chang Chien

	11	� Lower Extremity Physical Examination.................................................................	   41
See Loong Chin, Enrique Galang, and George C. Chang Chien

	12	� History and Physical Examination for Neuropathy...............................................	   45
Reda Tolba

	13	� History and Physical Exam: Systemic Rheumatologic Disorders........................	   47
John Hau



x

Part IV  Evaluation and Assessment: IV. Imaging and EMG/NCV

	14	� Indications/Interpretation for Advanced Imaging: MRI and CT........................	   51
Nomen Azeem

	15	� Indications for/Interpretation of Electrodiagnostic Testing..................................	   55
Prin X. Amorapanth and George C. Chang Chien

Part V  Evaluation and Assessment: V. Surgical Referral

	16	� Indications for Surgery for Low Back Pain............................................................	   59
Ryan Galica

Part VI  Conservative Treatment: VI. Medical Conservative Care

	17	� Spectrum of Pain Care.............................................................................................	   63
John Hau

	18	� Chronic Pain Rehabilitative Programs...................................................................	   65
George C. Chang Chien, Randy L. Calisoff, and James W. Atchison

	19	� Physical Therapy in the Management of Chronic Pain.........................................	   69
Justin F. Averna and George C. Chang Chien

	20	� Opioid Medications for Chronic Noncancer Pain..................................................	   73
Jonathan D. Carlson and Joshua Peloquin

	21	� Nonsteroidal Anti-inflammatory Drugs (NSAIDs)................................................	   77
Reda Tolba

	22	� Anticonvulsants.........................................................................................................	   81
Radhika P. Grandhe and George C. Chang Chien

	23	� Antidepressants.........................................................................................................	   83
Alexander Bautista and George C. Chang Chien

	24	� Antispasmodics..........................................................................................................	   87
Andrew M. Hall

	25	� Steroids.......................................................................................................................	   91
Christine El-Yahchouchi and Salim Hayek

Part VII  Conservative Treatment: VII. Interventional Conservative Care

	26	� Radiologic Safety in Interventional Spine and Pain Medicine.............................	   95
W. Porter McRoberts

	27	� Trigger Point Injections............................................................................................	   97
Nomen Azeem

	28	� Knee Injection...........................................................................................................	   99
Alexander Bautista, George C. Chang Chien, Julie Ann Zitterkopf Larson,  
and Mayank Gupta

	29	� Ankle Injection..........................................................................................................	 103
Nomen Azeem

	30	� Hip Injections............................................................................................................	 105
Julie Ann Zitterkopf Larson and Mayank Gupta

Contents



xi

	31	� Occipital Nerve Block...............................................................................................	 109
Dmitri Souzdalnitski, Syed S. Ali, Sherif Zaky, and Imanuel Lerman

	32	� Trigeminal Nerve Block............................................................................................	 113
Eduardo Jusino and Maged Guirguis

	33	� Sphenopalatine Ganglion.........................................................................................	 119
Robert Bolash and Reda Tolba

	34	� Auriculotemporal Nerve Block................................................................................	 121
Reda Tolba

	35	� Glossopharyngeal Neuralgia....................................................................................	 123
George C. Chang Chien and Zachary McCormick

	36	� Atlanto-Occipital and Atlantoaxial Joint Injections..............................................	 127
George C. Chang Chien and Jianguo Cheng

	37	� Facet Medial Branch Block......................................................................................	 131
W. Porter McRoberts

	38	� Facet Medial Branch Ablation.................................................................................	 135
W. Porter McRoberts

	39	� Epidural Injection in Chronic Pain Management.................................................	 137
Ramana K. Naidu

	40	� Stellate Ganglion Blockade......................................................................................	 145
Emil H. Annabi, Jimmy Arefieg, and Stephen Shiller

	41	� Celiac Plexus Block...................................................................................................	 147
Emil H. Annabi, Jimmy Arefieg, and Stephen Shiller

	42	� Lumbar Sympathetic Block.....................................................................................	 149
Sean K. Graham

	43	� Superior Hypogastric Plexus Block.........................................................................	 151
Emil H. Annabi, Jimmy Arefieg, and Stephen Shiller

	44	� Ganglion Impar Block..............................................................................................	 153
Emil H. Annabi, Jimmy Arefieg, and Stephen Shiller

	45	� Vertebral Augmentation...........................................................................................	 155
Jonathan D. Carlson

	46	� Discography...............................................................................................................	 159
Sherif Zaky

	47	� Management of Iatrogenic Emergencies in Interventional  
Pain Management.....................................................................................................	 163
Michael Grille, George C. Chang Chien, and Jiang Wu

	48	� Regenerative Medicine.............................................................................................	 173
Richard M. Rosenthal, Enrique Galang, and George C. Chang Chien

	49	� Sacroiliac Joint Dysfunction....................................................................................	 177
George C. Chang Chien, Radhika P. Grandhe, and Joseph D. Fortin

	50	� Platelet-Rich Plasma.................................................................................................	 183
Hector Miranda-Grajales

Contents



xii

Part VIII  Advanced Pain Care Therapies: VIII. Intrathecal Drug Delivery

	51	� Intrathecal Drug Delivery Indications....................................................................	 187
Jason E. Pope

	52	� Intrathecal Drug Delivery Trialing Strategies........................................................	 189
Jason E. Pope

	53	� Intrathecal Drug Delivery: Available Technologies...............................................	 191
Jason E. Pope

	54	� Intrathecal Drug Delivery Implantation.................................................................	 195
Jason E. Pope

	55	� Intrathecal Drug Delivery: Maintenance................................................................	 199
John Hau

	56	� PACC Guideline Statements....................................................................................	 201
Andrea C. Wong

Part IX  Advanced Pain Care Therapies: IX. Spinal Cord Stimulation

	57	� Spinal Cord Stimulation Indications.......................................................................	 205
Michael I. Yang

	58	� Anatomy for Traditional Spinal Cord Stimulation and Barolat Map.................	 207
Michael I. Yang

	59	� Spinal Cord Stimulation Trial.................................................................................	 209
Michael I. Yang

	60	� Spinal Cord Stimulation Permanent Implant........................................................	 211
Michael I. Yang and Nomen Azeem

	61	� Spinal Cord Stimulation Maintenance...................................................................	 213
Kasra Amirdelfan and Jason E. Pope

	62	� Spinal Cord Stimulation Surgical Paddle Placement............................................	 217
Steven M. Falowski

	63	� Innovative Central Neuromodulation Targets for Pain.........................................	 221
Timothy R. Deer and Jason E. Pope

Part X  Advanced Pain Care Therapies: X. Peripheral Nerve Stimulation

	64	� Peripheral Nerve Stimulation (PNS): Indications.................................................	 225
Alexios G. Carayannopoulos

	65	� Peripheral Nerve Stimulation (PNS): Trial............................................................	 227
Alexios G. Carayannopoulos

	66	� Peripheral Nerve Stimulation (PNS): Permanent..................................................	 229
Alexios G. Carayannopoulos

	67	� Peripheral Nerve Stimulation (PNS): Maintenance..............................................	 231
Alexios G. Carayannopoulos

	68	� Peripheral Nerve Stimulation (PNS): New Therapies...........................................	 233
Alexios G. Carayannopoulos

Contents



xiii

Part XI  Advanced Pain Care Therapies: XI. Minimally Spinal Stenosis Treatments

	69	� Percutaneous Image-Guided Lumbar Decompression (PILD) Indications........	 237
W. Porter McRoberts and Paul Wu

	70	� Percutaneous Image-Guided Lumbar Decompression Procedure.......................	 241
W. Porter McRoberts and Paul Wu

	71	� Percutaneous Image-Guided Lumbar Decompression (PILD):  
Follow-Up and Risk Management...........................................................................	 245
W. Porter McRoberts and Paul Wu

Part XII  Selected Chronic Pain Disease XII

	72	� Complex Regional Pain Syndrome (CRPS): Type I and Type II..........................	 249
Reda Tolba

	73	� Failed Surgery Syndrome.........................................................................................	 251
Mehul J. Desai

	74	� Radiculopathy...........................................................................................................	 253
Reda Tolba

	75	� Facet Arthropathy.....................................................................................................	 257
Eduardo Jusino and Maged Guirguis

	76	� Discogenic Pain..........................................................................................................	 263
Sherief Zaky

	77	� Sacroiliitis and Sacroiliac Joint Dysfunction..........................................................	 265
George C. Chang Chien, Radhika P. Grandhe, and Joseph D. Fortin

	78	� Piriformis Muscle Syndrome...................................................................................	 269
Navdeep Singh Jassal

	79	� Migraine/Headache...................................................................................................	 273
Navdeep Singh Jassal

	80	� Occipital Neuralgia...................................................................................................	 275
Alexander Feoktistov and Sherif Zaky

	81	� Cancer Pain...............................................................................................................	 279
Gassan Chaiban and Maged Guirguis

	82	� Phantom Limb Pain..................................................................................................	 283
George C. Chang Chien and Robert Bolash

	83	� Ultrasound Guidance in Interventional Pain Medicine........................................	 287
Alexander Bautista, Enrique Galang, and George C. Chang Chien

	84	� Central Poststroke Pain Syndrome.........................................................................	 291
Prin X. Amorapanth and George C. Chang Chien

	85	� History and Physical Evaluation of Headache.......................................................	 295
George C. Chang Chien and Zachary McCormick

Contents



xiv

Part XIII  Business of Pain Medication: XIII. Practice Types

	86	� Office-Based Pain Management Practices..............................................................	 301
Denis G. Patterson

	87	� The Business of Pain Medicine................................................................................	 305
Diedra Dias and Maged Guirguis

	88	� Office Based and Surgery Center............................................................................	 307
Denis G. Patterson

	89	� Contract Considerations..........................................................................................	 309
Denis G. Patterson

Part XIV  Business of Pain Medication: XIV. Risk Mitigation

	90	� Drug Divergence and Vigilance...............................................................................	 313
Kasra Amirdelfan

Part XV  Business of Pain Medication: XV. Research

	91	� Informed Consent.....................................................................................................	 319
Olabisi P. Lane

Part XVI  Pain Care and Patient Advocacy/Future Needs XVI

	92	� Technology and Application Advancement.............................................................	 323
Steven M. Falowski

	93	� Society Engagement..................................................................................................	 327
Haroon Hameed

	94	� Pain Care Advocacy..................................................................................................	 329
Haroon Hameed

	95	� Advanced Practice Practitioners.............................................................................	 331
Haroon Hameed

	96	� Current Procedural Terminology............................................................................	 333
Haroon Hameed

	97	� Practice Responsibilities Surrounding Opioid Prescribing..................................	 335
Ahdev Kuppusamy

	98	� Surgical Implant Efficiency.....................................................................................	 337
Brenda Beck

�Appendix 1  Permanent Implant Targeted Drug Delivery..........................................	 339

�Appendix 2  Spinal Cord Stimulator û Permanent Implant.......................................	 341

�Appendix 3  Sample Pull Sheet for Intrathecal Pump Insertion................................	 343

�Appendix 4  Example of Opioid Agreement.................................................................	 345

�Appendix 5  Example of an Opioid Monograph..........................................................	 347

�Index...................................................................................................................................	 349

Contents



xv

Syed S. Ali, MD  Western Reserve Hospital, Center for Pain Medicine, Cuyahoga Falls, 
OH, USA

Kasra  Amirdelfan, MD  IPM Medical Group, Inc, Department of Interventional Pain 
Management, Walnut Creek, CA, USA

Prin X. Amorapanth, MD, PhD  Brain Injury Medicine, Rusk Rehabilitation, NYU Langone 
Medical Center, Department of Physical Medicine and Rehabilitation, New York, NY, USA

Emil H. Annabi, MD  Pima Pain Center, Pain Medicine, Tucson, AZ, USA

Jimmy Arefieg, MD  Pima Pain Center, Tucson, AZ, USA

James W. Atchison, DO  Rehabilitation Institute of Chicago, Chicago, IL, USA

Justin  F. Averna, DO  Temple University Hospital, Department of Physical Medicine and 
Rehabilitation, Philadelphia, PA, USA

Nomen Azeem, MD  Sarasota Orthopedic Associates, Sarasota, FL, USA

Alexander Bautista, MD  Cleveland Clinic, Anesthesia Institute Pain Management, Cleveland, 
OH, USA

Brenda Beck, DO  Department of Anesthesiology, Division of Pain Management, University 
Hospitals, Cleveland, OH, USA

Robert Bolash, MD  Cleveland Clinic, Anesthesia Institute Pain Management, Cleveland, OH, 
USA

Randy L. Calisoff, MD  Rehabilitation Institute of Chicago, Center for Pain Management, 
Chicago, IL, USA

Alexios G.  Carayannopoulos, DO, MPH  Comprehensive Spine Center, Pain and 
Rehabilitation Medicine, Rhode Island Hospital, Neurosurgery Department, Providence, RI, 
USA

Jonathan D. Carlson, MD  Arizona Pain/Pain Doctor, Glendale, AZ, USA

Gassan Chaiban, MD  Interventional Pain Management, Ochsner Medical Center, Department 
of Anesthesiology, New Orleans, LA, USA

George  C.  Chang  Chien, DO  Cleveland Clinic, Anesthesia Institute Pain Management, 
Cleveland, OH, USA

Jianguo Cheng, MD, PhD  Cleveland Clinic, Department of Pain Management, Cleveland, 
OH, USA

See Loong Chin, MD  Cleveland Clinic, Cleveland, OH, USA

Timothy R. Deer, MD  The Spine and Nerve Center of The Virginias, Charleston, WV, USA

Contributors



xvi

Armin Deroee, MD  Cleveland Clinic, Anesthesiology, Cleveland, OH, USA

Mehul J. Desai, MD  MAPS Minnesota Advanced Pain Specialists, Maple Grove, MN, USA

Diedra Dias, MD  Ochsner Health System, Department of Anesthesia and Interventional Pain 
Medicine, Jefferson, LA, USA

Christine  El-Yahchouchi, MD  University Hospitals Case Medical Center, Department of 
Anesthesiology, Division of Pain Medicine, Cleveland, OH, USA

Steven M. Falowski, MD  St. Luke’s University Health Network, Department of Neurosurgery, 
Bethlehem, PA, USA

Alexander Feoktistov, MD  Diamond Headache Clinic, Chicago, IL, USA

Joseph D. Fortin, DO  Spine Technology and Rehabilitation, Indiana School of Medicine, 
Fort Wayne, IN, USA

Enrique Galang, MD  Orthopaedic and Rheumatologic Institute, Cleveland Clinic, Cleveland, 
OH, USA

Ryan Galica, MD  Department of Anesthesiology, Pain Medicine, University Hospitals Case 
Medical Center, Cleveland Heights, OH, USA

Sean K. Graham, MD  The Spine Diagnostic and Pain Treatment Center, Department of Pain 
Medicine, Baton Rouge, LA, USA

Radhika  P.  Grandhe, MBBS, MD  Cleveland Clinic, Department of Pain Management, 
Cleveland, OH, USA

Michael Grille, MD  Cleveland Clinic, Anesthesiology Institute, Cleveland, OH, USA

Maged  Guirguis, MD  Ochsner Health System, Pain Management, Department of 
Anesthesiology & Critical Care Medicine, New Orleans, LA, USA

Mayank Gupta, MD  American Society of Interventional Pain, University of Kansas Medical 
Center, Kansas City, KS, USA

Andrew M. Hall, MD  Department of Anesthesiology and Perioperative Care, Division of 
Pain Medicine, University of California, San Francisco, CA, USA

Haroon Hameed, MD  KURE Pain Management, Annapolis, MD, USA

John Hau, MD  Summit Pain Alliance, Santa Rosa, CA, USA

Salim  Hayek, MD  Division of Pain Medicine, Department of Anesthesiology, University 
Hospitals Case Medical Center, Cleveland, OH, USA

Navdeep Singh Jassal, MD  University of South Florida, Department of Neurology, James A. 
Haley VA Medical Center, Tampa, FL, USA

Eduardo Jusino, MD  Cleveland Clinic Foundation, Cleveland, OH, USA

Ahdev Kuppusamy, MD  LLC, Scottsdale, AZ, USA

Olabisi P. Lane, MD, PharmD  University Hospitals/Case Medical Center, Department of 
Anesthesiology and Perioperative Medicine, Cleveland, OH, USA

Julie Ann Zitterkopf Larson, MD  University of Kansas Medical Center, Physical Medicine 
and Rehabilitation, Kansas City, KS, USA

Imanuel  Lerman, MD, MS  University of California San Diego, Department of 
Anesthesiology, Lajolla, CA, USA

Contributors



xvii

Zachary McCormick, MD  Northwestern University, The Rehabilitation Institute of Chicago, 
Chicago, IL, USA

Beth H. Minzter, MD, MS  Pain Management, Cleveland Clinic, Cleveland, OH, USA

Hector Miranda-Grajales, MD  Medical Injury Rehabilitation Specialists, Gainesville, FL, USA

Ramana K. Naidu, MD  Department of Anesthesia and Perioperative Care, Division of Pain 
Medicine, University of California at San Francisco, San Francisco, CA, USA

Denis G. Patterson, DO  Nevada Advanced Pain Specialists, Department of Pain Medicine, 
Reno, Nv, USA

Joshua Peloquin, DO  Midwestern Medica School, Placentia, CA, USA

Jason E. Pope, MD  Summit Pain Alliance, Santa Rosa, CA, USA

W.  Porter  McRoberts, MD  Interventional Spine, Pain and Neurosurgery, Holy Cross 
Hospital, Fort Lauderdale, FL, USA

Rajiv Reddy, MD  The Rehabilitation Institute of Chicago, Chicago, IL, USA

Richard M. Rosenthal, MD  Regenerative Medicine Applications in Pain, Provo, UT, USA

Stephen Shiller, MD  Pima Pain Center, Tucson, AZ, USA

Harpreet Singh, MD  Cleveland Clinic Pain Management, Cleveland, OH, USA

Dmitri Souzdalnitski, MD, PhD  Western Reserve Hospital, Cuyahoga Falls, OH, USA

Reda Tolba, MD  Kenner, LA, USA

Andrea  C.  Wong, MD, MPH  University Hospitals Case Medical Center, Department of 
Anesthesiology Division of Pain Management, Cleveland, OH, USA

Jiang Wu, MD  University of Washington Medical Center, Department of Anesthesiology & 
Pain Medicine, Seattle, WA, USA

Paul  Wu, MD  Holy Cross Hospital, Holy Cross Orthopedic/Neuroscience Institutes, Fort 
Lauderdale, FL, USA

Michael  I. Yang, MD  Summit Pain Alliance Inc, Interventional Pain Management, Santa 
Rosa, CA, USA

Sherif Zaky, MD, MSC, PhD  Pain Management Service, Firelands Regional Medical Center, 
Case Western Reserve University, Sandusky, OH, USA

Contributors


	Dedication
	Foreword
	Contents
	Contributors
	Part I: The Basics: I. Background Focus
	1: Chronic Pain
	 Key Concepts
	 Definition
	 Types of pain
	 Mechanism
	 Chronicity
	Suggested Reading

	2: Mechanisms of Chronic Pain
	 Key Concepts
	 Introduction
	 Peripheral Sensitization
	 Central Sensitization
	 Conclusion
	Suggested Reading

	3: Overview of Chronic Pain
	 Introduction
	 Opioid Epidemic
	 Lack of Physicians to Treat Pain
	 Economic Burden
	Suggested Reading


	Part II: The Basics: II. Anatomy
	4: Anatomy of the Spine
	 Key Concepts
	 Introduction
	 Osteology
	 Cervical Vertebrae
	 Thoracic Vertebrae
	 Lumbar Vertebrae
	 Sacrum and Coccyx
	 Intervertebral Foramen and the Safe Triangle
	 Intervertebral Disk
	 Spinal Cord
	 Gray Matter
	 White Matter
	 Arterial Supply to the Spine
	 Venous Drainage of the Spinal Cord
	 Ischemia/Infarction of the Spinal Cord
	 Imaging
	 Spinal Pathology
	Suggested Reading

	5: Peripheral Pathways and Anatomy of the Peripheral Nerve
	 Key Concepts
	 Introduction
	 Background
	Suggested Reading


	Part III: Evaluation and Assessment: III. History and Physical
	6: Evaluation of Headache
	 Key Concepts
	 Introduction
	 History
	 Physical Examination
	 Imaging
	 Conclusion
	Suggested Reading

	7: Cervical Spine History and Physical
	 Key Concepts
	 History

	 Physical Exam
	 Inspection
	 Palpation
	 Bony Palpation
	 Soft Tissue Palpation

	 Range of Motion (ROM)
	 Neurologic Examination
	 Reflexes
	 Gait Testing
	 Special Tests
	 Examination of Related Areas


	Suggested Reading

	8: Thoracic Spine History and Physical
	 Key Concepts
	 Introduction
	 History and Pain Assessment
	 Physical Examination
	Suggested Reading

	9: Lumbar Spine History and Physical
	 Key Concepts
	 History
	 Physical Exam
	 Inspection
	 Palpation
	 Bony Palpation
	 Soft Tissue Palpation

	 Range of Motion (ROM)
	 Neurologic Examination
	 Coordination and Gait Testing
	 Examination of Related Areas

	Suggested Reading

	10: Upper Extremity Physical Examination
	 Key Concepts
	 Introduction
	 Anatomy
	 Innervation
	 Physical Examination
	 Imaging Studies
	 Additional Studies
	Suggested Reading

	11: Lower Extremity Physical Examination
	 Key Concepts
	 Introduction
	 Anatomy
	 Innervation
	 Physical Examination
	 Hip Physical Examination Maneuvers
	 Knee Physical Examination Maneuvers
	 Foot and Ankle Physical Examination Maneuvers
	 Imaging Studies
	 Additional Studies
	Suggested Reading

	12: History and Physical Examination for Neuropathy
	 Key Concepts
	 History and Pain Assessment
	 Physical Examination
	 Important Tests
	Suggested Reading

	13: History and Physical Exam: Systemic Rheumatologic Disorders
	 Key Concepts
	 Introduction
	 History
	 Physical Examination
	Suggested Reading


	Part IV: Evaluation and Assessment: IV. Imaging and EMG/NCV
	14: Indications/Interpretation for Advanced Imaging: MRI and CT
	 Key Points
	 Introduction
	Suggested Reading

	15: Indications for/Interpretation of Electrodiagnostic Testing
	 Key Concepts
	 Introduction
	 Patient Selection
	 Best Practices
	 Conclusion
	Suggested Reading


	Part V: Evaluation and Assessment: V. Surgical Referral
	16: Indications for Surgery for Low Back Pain
	 Key Points
	 Introduction
	 Absolute Indications
	 Relative Indications
	 Conclusion
	Suggested Reading


	Part VI: Conservative Treatment: VI. Medical Conservative Care
	17: Spectrum of Pain Care
	 Key Concepts
	 Introduction
	 Conservative Management
	 Pharmacologic Treatment
	 Injections
	 Implantable Therapies
	 Surgery
	Suggested Reading

	18: Chronic Pain Rehabilitative Programs
	 Key Concepts
	 Introduction
	 Interdisciplinary Pain Rehabilitation Team
	 Patient Selection
	 History and Physical Examination
	 Medical Management
	 Physical Therapy
	 Occupational Therapy
	 Psychology
	 Conclusion
	Suggested Reading

	19: Physical Therapy in the Management of Chronic Pain
	 Key Concepts
	 Introduction
	 Physical Therapy Strategies
	 Shoulder
	 Hip
	 Knee
	 Ankle
	 Spine
	 Conclusion
	Suggested Reading

	20: Opioid Medications for Chronic Noncancer Pain
	 Key Concepts
	 Introduction
	 Prescribing Opioids for Chronic Pain
	 Clinic Pearl
	 Tailoring Opioid Doses for Patient-Specific Needs
	 Proper Rotation and Conversion of Opioids for Ongoing Pain Management
	 Risks and Side Effects Associated with Opioid Medications
	Suggested Reading

	21: Nonsteroidal Anti-inflammatory Drugs (NSAIDs)
	 Key Concepts
	 Background
	 Mechanism of Action
	 Classification
	 Side Effects and Contraindications
	 Gastrointestinal GI
	 Renal
	 Cardiovascular
	 Hepatic
	 NSAID-Induced Asthma
	 Others

	 Drug Interactions
	 Uses and Role in Perioperative Period
	 Conclusion
	Suggested Reading

	22: Anticonvulsants
	 Key Concepts
	 Introduction
	 Mechanism of Action
	 Scientific Evidence
	 Conclusion
	Suggested Reading

	23: Antidepressants
	 Key Concepts
	 Background
	 Pharmacologic Mechanism
	 Clinical Application
	 Tricyclic Antidepressants (TCA)
	 Selective Serotonin Reuptake Inhibitors (SSRI)
	 Serotonin-Norepinephrine Reuptake Inhibitors (SNRI)
	 Tetracyclic Antidepressants
	 Monoamine Oxidase Inhibitors
	 Dopamine Reuptake Inhibitors

	 Side Effects
	 Conclusion
	Suggested Reading

	24: Antispasmodics
	 Key Concepts
	 Introduction
	 Background
	 Application
	 Specific Drugs (Table 24.1)
	Suggested Reading

	25: Steroids
	 Key Concepts
	 Introduction
	 Indications
	 Background
	Suggested Reading


	Part VII: Conservative Treatment: VII. Interventional Conservative Care
	26: Radiologic Safety in Interventional Spine and Pain Medicine
	 Key Concepts
	 Introduction
	 Background
	Suggested Reading

	27: Trigger Point Injections
	 Key Points
	 Introduction
	Suggested Reading

	28: Knee Injection
	 Key Concepts
	 Background
	 Diagnosis
	 Technical Considerations
	 Superolateral Knee Injection
	 Superomedial Knee Injection
	 Anterolateral/Anteromedial Knee Injection

	 Medications
	 Corticosteroids
	 Hyaluronic Acid
	 Botulinum Toxin
	 Platelet-Rich Plasma (PRP)

	 Complications
	Suggested Reading

	29: Ankle Injection
	 Key Points
	Suggested Reading

	30: Hip Injections
	 Key Concepts
	 Introduction
	 Background
	 Aftercare for All Injections
	 Candidacy
	Suggested Reading

	31: Occipital Nerve Block
	 Key Concepts
	 Introduction
	 Background
	 Anatomy
	 Candidacy
	 Techniques
	Suggested Reading

	32: Trigeminal Nerve Block
	 Key Concepts
	 Anatomy
	 Introduction
	 Treatment
	 Trigeminal Nerve Block and Neurolysis
	 Indications
	 Contraindications
	 Technique

	 Gasserian Ganglion Block
	 Coronoid Approach for Maxillary and Mandibular Nerve Block
	 Gasserian Ganglion, Ophthalmic, Maxillary, and Mandibular Nerves Radiofrequency Ablation
	 Complications
	Suggested Reading

	33: Sphenopalatine Ganglion
	 Key Concepts
	 Introduction
	 Indications
	 Treatment
	Suggested Reading

	34: Auriculotemporal Nerve Block
	 Key Concepts
	 Anatomy
	 Innervation
	 Clinical Significance
	 Auriculotemporal Nerve Block
	Suggested Reading

	35: Glossopharyngeal Neuralgia
	 Key Concepts
	 Introduction
	 Background
	 Diagnosis
	 Medical Treatment
	 Glossopharyngeal Nerve Block
	 Intraoral Technique
	 Anterior Tonsillar Pillar Method

	 Conclusion
	Suggested Reading

	36: Atlanto-Occipital and Atlantoaxial Joint Injections
	 Key Concepts
	 Introduction
	 Anatomy
	 Nerves
	 The Vertebral Artery
	 Clinical Diagnosis
	 Atlanto-Occipital Injection Under Fluoroscopic Guidance
	 Atlantoaxial Injection Under Fluoroscopic Guidance
	 Complications
	Suggested Reading

	37: Facet Medial Branch Block
	 Key Concepts
	 Introduction
	 Anatomy
	 MBB Technique and Implications
	 Conclusions
	Suggested Reading

	38: Facet Medial Branch Ablation
	 Key Concepts
	 Introduction
	 Techniques
	 Cervical Testing
	 Lumbar Testing (Figs 38.1 and 38.2)
	 Conclusions
	Suggested Reading

	39: Epidural Injection in Chronic Pain Management
	 Key Points
	 Introduction
	 Anatomy
	 Anatomy of Pathology
	 Techniques
	 Therapeutic Injectate
	 Contraindications and Risks
	 Outcomes
	 Conclusion
	References
	Suggested Reading


	40: Stellate Ganglion Blockade
	 Background
	 Indications
	 Contraindications
	 Procedure
	 Complications

	41: Celiac Plexus Block
	 Key Points
	 Introduction
	 Background
	 Considerations
	 Techniques
	 Medications
	 Complications

	42: Lumbar Sympathetic Block
	 Key Concepts
	 Introduction
	 Anatomy
	 Candidacy
	 Indications
	 Contraindications
	 Technique
	Suggested Reading

	43: Superior Hypogastric Plexus Block
	 Key Points
	 Background
	 Indications
	 Contraindications
	 Procedure
	 Complications

	44: Ganglion Impar Block
	 Key Points
	 Introduction
	 Indications
	 Contraindications
	 Technique
	 Medications
	 Complications
	Suggested Reading

	45: Vertebral Augmentation
	 Key Points
	 Introduction
	 Diagnosis
	 Indications
	 Technique
	 Contraindications
	 Complications
	 Vertebroplasty Versus Kyphoplasty
	 Controversy
	 Conclusion
	Suggested Reading

	46: Discography
	 Key Concepts
	 Introduction
	 Indications
	 Contraindications
	 Lumbar Discography Technique
	 Pressure Interpretation
	 Radiographic Interpretation
	 Complications
	Suggested Reading

	47: Management of Iatrogenic Emergencies in Interventional Pain Management
	 Key Concepts
	 Introduction
	 Anaphylaxis
	 Signs and Symptoms
	 Immediate in Office Management

	 Neurocardiogenic (Vasovagal) Syncope
	 Mechanism
	 Signs and Symptoms
	 Immediate in Office Management
	 Workup
	 Treatment

	 Local Anesthetic Toxicity and Iatrogenic Seizure
	 Mechanism
	 Signs and Symptoms
	 Immediate in Office Management
	 Workup
	 Treatment

	 Pneumothorax
	 Mechanism of Iatrogenic Pneumothorax
	 Signs and Symptoms
	 Immediate in Office Management
	 Advanced Treatment
	 Aftercare

	 Subarachnoid Local Anesthetics Injection (High or Total Spinal Block)
	 Background
	 Pathophysiology of Total Spinal Anesthesia
	 Signs and Symptoms
	 Prevention of Intrathecal Injection
	 Immediate in Office Management
	 Aftercare

	 Post-Dural Puncture Headache (PDPH)
	 Background
	 Pathophysiology of PDPH
	 Signs and Symptoms
	 Immediate in Office Management
	 Advanced Treatment
	 Aftercare

	 Spinal Epidural Hematoma
	 Pathophysiology
	 Signs and Symptoms
	 Immediate in Office Management
	 Advanced Treatment
	 Aftercare

	 Conclusion
	Suggested Reading

	48: Regenerative Medicine
	 Key Concepts
	 Introduction
	 Platelet-Rich Plasma (PRP)
	 Mesenchymal Stem Cells (MSC)
	 Regenerative Treatments for Tendon and Ligament Disorders
	 Regenerative Treatments for Osteoarthritis
	 Regenerative Therapy for Discogenic Pain
	 Conclusion
	Suggested Reading

	49: Sacroiliac Joint Dysfunction
	 Key Concepts
	 Introduction
	 Anatomy
	 Innervation
	 Physical Examination
	 Diagnostic Modalities
	 Treatment Options
	 Summary
	Suggested Reading

	50: Platelet-Rich Plasma
	 Key Concepts
	 Introduction
	 Background
	 Indications
	Suggested Reading


	Part VIII: Advanced Pain Care Therapies: VIII. Intrathecal Drug Delivery
	51: Intrathecal Drug Delivery Indications
	 Key Concepts
	 Introduction
	 Candidacy
	 Indications
	Suggested Reading

	52: Intrathecal Drug Delivery Trialing Strategies
	 Key Concepts
	 Introduction
	 Intrathecal Medication Side Effects
	 Single-Shot Trial Procedure
	 Catheter Trial Procedure
	Site of Service
	Suggested Reading

	53: Intrathecal Drug Delivery: Available Technologies
	 Key Concepts
	 Introduction
	 Available Devices
	 Conclusion
	Suggested Reading

	54: Intrathecal Drug Delivery Implantation
	 Key Concepts
	 Implant Procedure
	 Conclusions
	Suggested Reading

	55: Intrathecal Drug Delivery: Maintenance
	 Key Concepts
	 Introduction
	 Medications
	 Refills
	 Programming
	 Adverse Events
	Suggested Reading

	56: PACC Guideline Statements
	 Key Concepts
	 Introduction
	Suggested Reading


	Part IX: Advanced Pain Care Therapies: IX. Spinal Cord Stimulation
	57: Spinal Cord Stimulation Indications
	 Key Concepts
	 Introduction
	 Background
	 Candidacy
	 Indications
	 Physical Screening
	Suggested Reading

	58: Anatomy for Traditional Spinal Cord Stimulation and Barolat Map
	 Key Concepts
	 Introduction
	 Barolat Map
	Suggested Reading

	59: Spinal Cord Stimulation Trial
	 Key Concepts
	 Introduction
	 Pretrial Preparation
	 Trial Lead Implant
	 Troubleshooting
	 Post-implant
	Suggested Reading

	60: Spinal Cord Stimulation Permanent Implant
	 Key Concepts
	 Introduction
	 Cylindrical Lead Implantation
	 Paddle Lead Implantation
	 Intraoperative Troubleshooting
	 Post-implant
	Suggested Reading

	61: Spinal Cord Stimulation Maintenance
	 Key Concepts
	 Introduction
	 Sustainability
	 Troubleshooting the Device
	 Reprogramming
	 Migration
	 Infection
	 Habituation/Tolerance

	 Patient Device Interface
	 Recharging
	 Patient-Controlled Programming

	 Conclusion
	References
	Suggested Reading


	62: Spinal Cord Stimulation Surgical Paddle Placement
	 Key Concepts
	 Stimulation
	 Relevant Anatomy
	 Screening Trial
	 Advantages and Disadvantages of Surgical Lead Implants
	 Surgical Implantation Techniques
	 Conclusions
	Suggested Reading

	63: Innovative Central Neuromodulation Targets for Pain
	 Key Concepts
	 Introduction
	 Science
	 The Device
	 The Targets
	 The Procedure
	 The Evidence
	 Conclusion
	Suggested Reading


	Part X: Advanced Pain Care Therapies: X. Peripheral Nerve Stimulation
	64: Peripheral Nerve Stimulation (PNS): Indications
	 Key Concepts
	 Introduction
	 Background
	 Candidacy
	 Indications
	Suggested Reading

	65: Peripheral Nerve Stimulation (PNS): Trial
	 Key Concepts
	 Introduction
	 Candidacy
	Suggested Reading

	66: Peripheral Nerve Stimulation (PNS): Permanent
	 Key Concepts
	 Introduction
	 Percutaneous
	 Surgical
	Suggested Reading

	67: Peripheral Nerve Stimulation (PNS): Maintenance
	 Key Concepts
	 Introduction
	 Managing Therapy Through Reprogramming
	 Monitoring for Adverse Events/Complications
	 Monitoring of Pain, Function, QOL, and Patient Satisfaction
	Suggested Reading

	68: Peripheral Nerve Stimulation (PNS): New Therapies
	 Key Concepts
	 Introduction
	 New Targets
	Suggested Reading


	Part XI: Advanced Pain Care Therapies: XI. Minimally Spinal Stenosis Treatments
	69: Percutaneous Image-Guided Lumbar Decompression (PILD) Indications
	 Key Concepts
	 Introduction
	 Background (for LSS Definition and Diagnosis, LSS Types, and Treatment Effectiveness)
	 Candidacy
	 Summary
	Suggested Reading

	70: Percutaneous Image-Guided Lumbar Decompression Procedure
	 Key Concepts
	 Introduction
	 Background
	 MILD Procedure
	 Kit
	 Overview
	 Procedure Detail

	 Totalis Procedure
	 Kit
	 Overview
	 Procedure Detail (Figs. 70.1 and 70.2)

	 Summary
	Suggested Reading

	71: Percutaneous Image-Guided Lumbar Decompression (PILD): Follow-Up and Risk Management
	 Key Concepts
	 Introduction
	 Preoperative Planning Steps for Risk Reduction (RR)
	 Perioperative Risk Reduction Strategies
	 Intraoperative RR Strategies
	 Discharge RR Approaches
	 Conclusion
	Suggested Reading


	Part XII: Selected Chronic Pain Disease XII
	72: Complex Regional Pain Syndrome (CRPS): Type I and Type II
	 Key Concepts
	 Introduction and Terminology
	 Diagnosis
	 Treatment
	Suggested Reading

	73: Failed Surgery Syndrome
	 Key Concepts
	 Introduction
	 Background
	 Treatment
	Suggested Reading

	74: Radiculopathy
	 Key Concepts
	 Introduction and Terminology
	 Diagnosis
	 History
	 Physical Examination
	 Imaging Studies

	 Treatment
	 Conservative Treatment
	 Interventional Treatment
	 Surgery
	 Spinal Cord Stimulation


	Suggested Reading

	75: Facet Arthropathy
	 Key Concepts
	 Introduction
	 Etiology
	 Cervical
	 Thoracic
	 Lumbar

	 Anatomy
	 Cervical
	 Thoracic
	 Lumbar

	 Diagnosis
	 Treatment
	 Conclusion
	Suggested Reading

	76: Discogenic Pain
	 Key Concepts
	 Introduction
	 Anatomy of the Intervertebral Disc
	 Innervation of the Intervertebral Discs
	 Pathogenesis of Discogenic Pain
	 Disc Degeneration
	 Internal Disc Disruption Syndrome (IDDS)

	 Radiologic Findings Associated with Discogenic Pain
	 High-Intensity Zone (HIZ) Lesions
	 Modic Changes

	Suggested Reading

	77: Sacroiliitis and Sacroiliac Joint Dysfunction
	 Key Concepts
	 Introduction
	 Anatomy
	 Innervation
	 Physical Examination
	 Diagnostic Modalities
	 Treatment Options
	 Summary
	Suggested Reading

	78: Piriformis Muscle Syndrome
	 Key Concepts
	 Introduction
	 Anatomy of the Piriformis Muscle
	 Origin
	 Insertion
	 Innervation
	 Actions on the Femur

	 Etiologies
	 Differential Diagnosis
	 Signs and Symptoms
	 Treatment
	 Technique (Under Fluoroscopic Guidance)
	Suggested Reading

	79: Migraine/Headache
	 Key Concepts
	 Classification
	 Migraine
	Suggested Reading

	80: Occipital Neuralgia
	 Key Concepts
	 Introduction
	 Anatomy
	 Etiology
	 Clinical Presentation and Diagnosis
	 Treatment
	Suggested Reading

	81: Cancer Pain
	 Key Concepts
	 Background
	 Assessment of Pain
	 Treatment
	 Medical Management
	 Interventional Management
	 Neurolytic Blocks
	 Neuraxial Analgesia
	 Spinal Cord Stimulation
	 Vertebroplasty and Kyphoplasty
	 Surgical Procedures

	Suggested Reading

	82: Phantom Limb Pain
	 Key Concepts
	 Introduction
	 Pathophysiology of Phantom Pain
	 Peripheral Neuroma Theory
	 Dorsal Horn Theory
	 Somatosensory Cortex Theory
	 Evidence-Based Management
	 Rehabilitation
	 The Role of Preemptive Analgesia
	 Interventional Management
	 Invasive Techniques
	 Neuromodulation


	 Conclusion
	 Cross-References to Articles Within the Work
	Suggested Reading

	83: Ultrasound Guidance in Interventional Pain Medicine
	 Key Concepts
	 Introduction
	 Basic Concepts of Ultrasound Imaging
	 Knobology: Understanding Your Machine
	 Needle Visualization and Managing Ultrasound
	 Ultrasound Guidance for Musculoskeletal and Interventional Pain
	 Conclusion
	Suggested Reading

	84: Central Poststroke Pain Syndrome
	 Key Concepts
	 History and Epidemiology
	 Pathophysiology
	 Diagnosis
	 Treatment
	 Oral Medications
	 Nonpharmacologic Approaches to CPSP

	 Conclusion
	Suggested Reading

	85: History and Physical Evaluation of Headache
	 Key Concepts
	 Introduction
	 History
	 Physical Examination
	 Imaging
	 Conclusion
	Suggested Reading


	Part XIII: Business of Pain Medication: XIII. Practice Types
	86: Office-Based Pain Management Practices
	 Key Concepts
	 Introduction
	 Customer Service
	 Business Development
	 Clinical Operations
	 Revenue Cycle Operations
	 Finance

	87: The Business of Pain Medicine
	 Key Concepts
	 Introduction
	 Physician Practice Types
	 Independent Contractor
	 Employed Physician
	 Aligned Physician

	 Physician Compensation Models
	 Salary
	 Relative Value Unit (RVU)-Based Model
	 Value-Based Model

	Suggested Reading

	88: Office Based and Surgery Center
	 Key Concepts
	 Introduction
	 Emerging Concepts
	Suggested Reading

	89: Contract Considerations
	 Key Concepts
	 Introduction
	 Insurance Contracting
	 Vendor Contracting
	 Physician Employment Contracts
	Suggested Reading


	Part XIV: Business of Pain Medication: XIV. Risk Mitigation
	90: Drug Divergence and Vigilance
	 Key Points
	 Introduction
	 Background
	 Implementation
	 Opioid Agreement
	 Documentation and Prescription Drug Monitoring Program
	 Urine Toxicology Examination

	 Conclusion
	Suggested Reading


	Part XV: Business of Pain Medication: XV. Research
	91: Informed Consent
	 Key Points
	 Introduction
	 Considerations
	Suggested Reading


	Part XVI: Pain Care and Patient Advocacy/Future Needs XVI
	92: Technology and Application Advancement
	 Key Points
	 Introduction
	 Technology Advancement
	 Conclusion
	Suggested Reading

	93: Society Engagement
	 Key Concepts
	 Introduction
	 International Association for the Study of Pain (IASP)
	 American Pain Society (APS)
	 American Academy of Pain Medicine (AAPM)
	 Spine Intervention Society (SIS)
	 American Society of Interventional Pain Physicians (ASIPP)
	 American Society of Regional Anesthesia and Pain Medicine (ASRA)
	 North American Neuromodulation Society (NANS)
	Suggested Reading

	94: Pain Care Advocacy
	 Key Concepts
	 Background
	 American Medical Association (AMA)
	 State Medical Societies
	 American Medical Political Action Committee (AMPAC)
	 Contractor Advisory Committees (CAC)
	 Specialty Societies
	 Direct Political Involvement
	Suggested Reading

	95: Advanced Practice Practitioners
	 Key Concepts
	 Introduction
	 Physician Assistants (PAs)
	 Nurse Practitioners (NPs)
	 Oversight
	 Pain Practice Engagement Models
	 Physician Extender Considerations
	 Conclusion
	Suggested Reading

	96: Current Procedural Terminology
	 Key Concepts
	 Introduction
	 Classification
	 Category I
	 Category II
	 Category III

	 CPT Editorial Panel
	 CPT Code Maintenance and Update Process
	 Significance
	 Conclusion
	Suggested Reading

	97: Practice Responsibilities Surrounding Opioid Prescribing
	 Key Concepts
	 Introduction
	 Conclusions
	Suggested Reading

	98: Surgical Implant Efficiency
	 Key Concepts
	 Introduction
	 Conclusion
	Suggested Reading


	Appendix 1 Permanent Implant Targeted Drug Delivery
	 Appendix 2 Spinal Cord Stimulator û Permanent Implant
	 Appendix 3 Sample Pull Sheet for Intrathecal Pump Insertion
	 Appendix 4 Example of Opioid Agreement
	 Appendix 5 Example of an Opioid Monograph
	Index

