
CONTENTS 

DEDICATION V 
CONTRIBUTORS IX 
PREFACE XV 

SECTION I BASIC CONSIDERATIONS 1 

1. ANATOMY AND PHYSIOLOGY OF SOMATOSENSORY 
AND PAIN PROCESSING I 

Srinivasa N. Raja, MD © Patrick M. Dougherty, PhD 
2. NEUROCHEMISTRY OF SOMATOSENSORY 

AND PAIN PROCESSING 8 
Patrick M. Dougherty, PhD © Srinivasa N. Raja, MD © 
Jessica Boyette-Davis, PhD 

3. TAXONOMY: DEFINITION OF PAIN TERMS 
AND CHRONIC PAIN SYNDROMES 16 

Kiran Chekka, MD © Honorio T. Benzon, MD © 
Rasha S. Jabri, MD 

SECTION II CLINICAL EVALUATION AND DIAGNOSTIC 
EXAMINATIONS 19 

4. PHYSICAL EXAMINATION OF THE PATIENT WITH 
PAIN 19 

Kiran Chekka, MD © John D. Moore, MD o 
Honorio T. Benzon, MD 

5. PAIN ASSESSMENT 28 
Robert R. Edwards, PhD © Charles B. Berde, MD, PhD 

6. PSYCHOLOGICAL EVALUATION AND TESTING 34 
Jennifer A. Haythornthwaite, PhD © Stephen T. Wegener, 
PhD, ABPP 0 Leslie J. Heinberg, PhD 

7. DIAGNOSTIC AND STATISTICAL MANUAL OF MENTAL 
DISORDERS AND PAIN MANAGEMENT 39 

Jason L Hennes, MD © Meghan Rodes, MD 
8. N EURO PHYSIO LOGIC TESTING FOR PAIN 45 

Takashi Nishida, MD © Michael M. Minieka, MD 
9. ANATOMY, IMAGING, AND COMMON 

PAIN-GENERATING DEGENERATIVE PATHOLOGIES OF 
THE SPINE 53 

Matthew T. Walker, MD © Eric M. Spitzer, MD @ 
Murugusundaram Veeramani, MD @ Eric J. Russell, MD 

10. DETERMINATION OF DISABILITY 83 
David R. Walega, MD 

SECTION III PHARMACOLOGY AND PHARMACOLOGIC 
MODALITIES 85 

11. MAJOR OPIOIDS IN PAIN MANAGEMENT 85 
Gagan Mahajan, MD © Mark Holtsman, PharmD 

12. OPIOIDS USED FOR MILD TO MODERATE PAIN 97 
Mark Holtsman, PharmD O Barth L. Wilsey, MD 

13. RISK STRATIFICATION AND MANAGEMENT 
OF OPIOIDS 101 

Lynn R. Webster, MD, FACPM, FASAM o Beth Dove, BA 
14. LEGAL AND REGULATORY ISSUES IN PAIN 

MANAGEMENT 107 
Aaron M. Gilson, MS, MSSW, PhD o Ben A. Rich, JD, PhD 

15. PSYCHOPHARMACOLOGY FOR PAIN MEDICINE 114 
James Celestin, MD ® Ajay D. Wasan, MD, MSc 

16. MEMBRANE STABILIZERS 123 
Robert W. Hurley, MD, PhD o Heidi V. Goldstein, MD 

17. NONOPIOID ANALGESICS: NSAIDS, COX-2 
INHIBITORS, AND ACETAMINOPHEN 130 

Bryan S. Williams, MD, MPH © Asokumar Buvanendran, MD 
18. MYOFASCIAL PAIN 140 

Julie H.Y. Huang, MD, MBA ® Haroon Hameed, MD © 
Steven P. Cohen, MD 

19. PHARMACOLOGY FOR THE INTERVENTIONAL PAIN 
PHYSICIAN 147 

Ronald James Botelho, MD © B. Todd Sitzman, MD, MPH 

SECTION IV THERAPEUTIC INTERVENTIONS 153 

20. DIAGNOSTIC NERVE BLOCKS 153 
Kenneth D. Candido, MD © Robert E. Molloy, MD o 
Honorio T. Benzon, MD 

21. NEUROSURGICAL PROCEDURES FOR TREATMENT 
OF INTRACTABLE PAIN 162 

Joshua M. Rosenow, MD, FACS 
22. PHYSICAL MEDICINE AND REHABILITATION 

APPROACH ES TO PAIN MANAGEMENT 170 
Steven P. Stanos, DO © W. Evan Rivers, DO ® 
Heidi Prather, DO o Joel M. Press, MD 

23. ACUPUNCTURE 175 
Eric S. Hsu, MD o Christopher M. Criscuolo, MD 

24. PSYCHOLOGICAL INTERVENTIONS FOR CHRONIC 
PAIN 180 

Stephen T. Wegener, PhD, ABPP © Jessica Wolfman, PhD © 
Jennifer A. Haythornthwaite, PhD 

25. SUBSTANCE USE DISORDERS AND 
DETOXIFICATION 184 

Steven A. Galati, MD © Michael R. Clark, MD, MPH 

SECTION V PERIOPERATIVE PAIN MANAGEMENT 193 

26. PAIN MANAGEMENT IN THE EMERGENCY 
DEPARTMENT 193 

James J. Mathews, MD © Lucas Rosiere, MD 
27. PREEMPTIVE ANALGESIA 200 

Robert W. Hurley, MD, PhD o F. Kayser Enneking, MD 



28. PERIOPERATIVE NONOPIOID INFUSIONS FOR 
POSTOPERATIVE PAIN MANAGEMENT 206 

Honorio T. Benzon, MD 
29. PATIENT-CONTROLLED ANALGESIA 212 

Ben Kong, MD o Jacques T. Ya Deau, MD, PhD 
30. INTRATHECAL OPIOID INJECTIONS 

FOR POSTOPERATIVE PAIN 217 
Jamie D. Murphy, MD o Harold J. Gelfand, MD @ 
Christopher L. Wu, MD 

31. EPIDURAL OPIOIDS FOR POSTOPERATIVE PAIN 223 
Jamie D. Murphy, MD © Harold J. Gelfand, MD © 
Christopher L. Wu, MD 

32. INTRA-ARTICULARAND INTRAPERITONEAL OPIOIDS 
FOR POSTOPERATIVE PAIN 228 

Kenneth D. Candido, MD Q Antoun Nader, MD 
33. CONTINUOUS PERIPHERAL NERVE BLOCKS 234 

Brian M. Ilfeld, MD, MS © Edward R. Mariano, MD, MAS 
34. PEDIATRIC POSTOPERATIVE PAIN 238 

Patrick K. Birmingham, MD, FAAP 
35. CHRONIC PAIN AFTER SURGERY 243 

Colin J.L McCartney, MD. MBChB, FRCA, FCARCSI, FRCPC 
36. PAIN MANAGEMENT DURING PREGNANCY AND 

LACTATION 249 
Jeanette Bauchat, MD o Cynthia A. Wong, MD 

37. PAIN CONTROL IN THE CRITICALLY ILL PATIENT 253 
Abbas Al-Qamari, MD © Michael L Ault, MD, FCCP, FCCM 

SECTION VI CHRONIC PAIN SYNDROMES 261 

38. MIGRAINE HEADACHE AND CLUSTER 261 
Jack M. Rozental, MD, PhD, MBA 

39. TENSION-TYPE HEADACHE, CHRONIC TENSION-
TYPE HEADACHE, AND OTHER HEADACHE 268 

Jack M. Rozental, MD, PhD, MBA 
40. POSTMENINGEAL PUNCTURE HEADACHE AND 

SPONTANEOUS INTRACRANIAL HYPOTENSION 272 
Robert W. Hurley, MD, PhD o Jonathan D. Jerman, MD © 
Honorio T. Benzon, MD 

41. CERVICOGENIC HEADACHE 278 
Samer Narouze, MD, MSc, DABPM, FIPP 

42. OROFACIAL PAIN 283 
Jason E. Pope, MD o Samer Narouze, MD, MSc, DABPM, FIPP 

43. OVERVIEW OF LOW BACK PAIN DISORDERS 294 
Khalid M. Malik, MD, FRCS © Rasha S. Jabri, MD o 
Honorio T. Benzon, MD 

44. INTERLAMINAR EPIDURAL STEROID INJECTIONS FOR 
LUMBOSACRAL RADICULAR PAIN 307 

Kiran Chekka, MD © Honorio T. Benzon, MD © 
Robert E. Molloy, MD 

45. SELECTIVE NERVE ROOT BLOCKS AND 
TRANSFORAMINAL EPIDURAL STEROID 
INJECTIONS 314 

Mehul P. Sekhadia, MD, DO © Honorio T. Benzon, MD 
46. FACET SYNDROME: FACET JOINT INJECTIONS, 

MEDIAL BRANCH BLOCKS, AND RADIOFREQUENCY 
DENERVATION 322 

Chad M. Brummett, MD © Steven P. Cohen, MD 

47. PAIN ORIGINATING FROM THE BUTTOCK-
SACROILIAC JOINT SYNDROME AND PIRIFORMIS 
SYNDROME 330 

Steven P. Cohen, MD © Honorio T. Benzon, MD 
48. MYOFASCIAL PAIN SYNDROME 340 

Matthew T. Crooks, MD © Eric S. Hsu, MD © 
F. Michael Ferrante, MD 

49. FIBROMYALGIA 345 
Howard S. Smith, MD, FACP, FAAPM, FACNP © 
Richard E. Harris, PhD © Daniel J. Clauw, MD 

50. COMPLEX REGIONAL PAIN SYNDROME 351 
Kayode Williams, MD, MBA, FFARCSI © 
Anthony Guarino, MD © Srinivasa N. Raja, MD 

51. HERPES ZOSTERAND POSTHERPETIC 
NEURALGIA 358 

Kenneth E. Schmader, MD © Robert H. Dworkin, PhD 
52. POSTAMPUTATION PAIN 365 

Karsten Bartels, MD © Steven P. Cohen, MD © 
Srinivasa N. Raja, MD 

53. CENTRAL PAIN STATES 370 
Chad M. Brummett, MD o Srinivasa N. Raja, MD 

54. PELVIC PAIN 378 
Rajpreet Bai, MD © Sudhir Diwan, MD, DABIPP © 
Karina Gritsenko, MD 

55. PAINFUL PERIPHERAL NEUROPATHIES 386 
Robert W. Hurley, MD, PhD © Heidi V. Goldstein, MD © 
James P. Rathmell, MD 

56. ENTRAPMENT NEUROPATHIES 395 
Michael M. Minieka, MD © Takashi Nishida, MD © 
Hubert A. Benzon, MD 

57. CHRONIC PAIN MANAGEMENT IN 
CHILDREN AND ADOLESCENTS 403 

Santhanam Suresh, MD, FAAP © Ravi Shah, MD 
58. GERIATRIC PAIN 409 

Alejandra Camacho-Soto, MD © Gwendolyn Sowa, MD, PhD 
© Debra K. Weiner, MD 

SECTION VII INTERVENTIONAL TECHNIQUES FOR 
PAIN MANAGEMENT 423 

59. JOINT INJECTIONS 423 
Samer Narouze, MD, MSc, DABPM, FIPP © 
Shubha V.Y. Raju, MBBS, MHS 

60. PULSED RADIOFREQJJENCY, WATER-COOLED 
RADIOFREQUENCY, AND CRYONEUROLYSIS 431 

Khalid M. Malik, MD, FRCS 
61. SPINAL CORD STIMULATION 439 

Danesh Mazloomdoost, MD © Marco R. Perez-Toro, MD © 
Allen W. Burton, MD 

62. PERIPHERAL NERVE STIMULATION 448 
Terrence McNamara, DO, MD © 
Marc Alan Huntoon, MD 

63. IMPLANTED DRUG DELIVERY SYSTEMS FOR THE 
CONTROL OF CHRONIC PAIN 451 

Allan Nanney, MD © Kenji Muro, MD © 
Robert M. Levy, MD, PhD 



64. DlSCOGRAPHY 462 
Steven P. Cohen, MD © Khalid M. Malik, MD, FRCS 

65. iNTRADISCALTECHNIQyES: INTRADISCAL 
ELECTROTHERMAL THERAPY, BIACUPLASTY, 
PERCUTANEOUS DECOMPRESSION 
TECHNIQUES 471 

David R. Walega, MD 
66. OSTEOPOROSIS, VERTEBROPLASTY, AND 

KYPHO PLASTY 479 
Mehul P. Sekhadia, MD, DO © John C. Liu, MD 

67. ULTRASOUND-GUIDED SYMPATHETIC BLOCKS: 
STELLATE GANGLION AND CELIAC PLEXUS BLOCK 494 

Michael Gofeld, MD © Hariharan Shankar, MD 
68. FLUOROSCOPY AND RADIATION SAFETY 502 

Brian A. Chung, MD @ Honorio T. Benzon, MD 

SECTION VIII CANCER PAIN 511 

69. APPROACH TO THE MANAGEMENT OF CANCER 
PAIN 511 

William M. Mitchell, MD ® 
Charles F. von Gunten, MD, PhD, FACP 

70. MANAGEMENT OF PAIN AT END OF LIFE 520 
Judith A. Paice, PhD, RN 

71. NEUROLYTIC VISCERAL SYMPATHETIC 
BLOCKS 525 

Michael Erdek, MD ® Oscar A. deLeon-Casasola, MD 
72. CENTRAL AND PERIPHERAL NEUROLYSIS 531 

Robert W. Hurley, MD, PhD © Neil Ellis, MD © 
Meredith C.B. Adams, MD 

SECTION IX NERVE BLOCKADE 539 

73. HEAD AND NECK BLOCKS 539 
Miles Day, MD © Rafael Justiz, MD 

74. BRACHIAL PLEXUS BLOCKS: TECHNIQUES ABOVE THE 
CLAVICLE 552 

Kenneth D. Candido, MD © Edward R. Mariano, MD, MAS 
75. BRACHIAL PLEXUS BLOCKS: TECHNIQUES BELOW THE 

CLAVICLE 570 
Kenneth D. Candido, MD © Francis V. Salinas, MD 

76. TRUNCAL BLOCKS: INTERCOSTAL, PARAVERTEBRAL, 
INTERPLEURAL, SUPRASCAPULAR, ILIOINGUINAL, AND 
ILIOHYPOGASTRIC NERVE BLOCKS 587 

Rohit Rahangdale, MD © Luminita Tureanu, MD © 
Robert E. Molloy, MD 

77. BLOCKS OF THE LUMBAR PLEXUS AND ITS 
BRANCHES 595 

Anahi Perlas, MD, FRCPC © Danielle Factor, BSc, MBBS, 
MRCS, FRCA © Kenneth D. Candido, MD 

78. SCIATIC NERVE BLOCK AND ANKLE BLOCK 607 
Luminita Tureanu, MD © Sugantha Ganapathy, MD © 
Antoun Nader, MD 

79. PERIPHERAL SYMPATHETIC BLOCKS 621 
Mehul P. Sekhadia, MD, DO © Antoun Nader, MD © 
Honorio T. Benzon, MD 

80. ANTICOAGULANTS AND NEURAXIAL AND PERIPHERAL 
NERVE BLOCKS 629 

Honorio T. Benzon, MD 

INDEX 641 


