
Information for those who had back surgery and still have pain 

 

It has been estimated that 300,000 new laminectomies are performed in the U.S. yearly. 1 
Unfortunately, for 15% the surgery will be unsuccessful or leave them with some form of 
disability. Thus based for this data, at least 45,000 people annually will suffer from chronic 
postoperative back and limb pain after surgery.  This constellation of symptoms is known 
as the so-called Failed Back Surgical Syndrome (FBSS) or  Post Laminectomy 
Syndrome. 

Treatment of failed back syndrome is difficult.  Common approaches include:  

 Behavioral Pain Management.  This was detailed by The University of Washington 
Multidisciplinary pain team, who reported a 25% to 40% return-to-work rate with 
therapy. 2  

 Spinal Fusion.  However when and on whom to operate remains controversial.3  

 Nerve Destroying procedures, such as selective rhizotomy and ganglionectomy, have 
proven of questionable value, with long-term success rates of 0% to 40%.4-6  

 Stimulatory modalities such as subarachnoidal narcotic infusion7,8 and spinal cord 
stimulation, have shown a high degree of promise.9-32 However, many of these 
treatment modalities have not been studied prospectively; for example, the proper role 
of stimulation is not precisely known and efficacy data are incomplete at best.  

These approaches are reviewed below in detail.  However, it is important to realize that 
you should see your specialist with questions.  The vast majority of cases of FBSS should 
be managed in a multidisciplinary, nonoperative setting by pain management specialists. 

Surgical Approaches 

The term “failed back surgical syndrome” is an innately poor one. Rather than specifying a 
discrete diagnostic entity, the term encompasses a constellation of distinct diagnostic 
possibilities, each of which may require particular treatment. In the patient with back and 
leg pain after unsuccessful surgery, pain could be caused by instability, progressive 
deformity, pseudarthrosis of a previous fusion, recurrent nerve compression, established 
nerve injury, central pain syndrome, behavioral or psychologically maintained or mediated 
pain, postoperative scarring, or other related complications.34  

Clearly, continued back and leg pain after laminectomy may be due to a combination of 
these factors: it is the differentiation of these factors and the relative contribution of each 
to the overall pain picture that frequently confounds evaluation and confuses treatment. 

Conventional surgical intervention in the form of decompression or fusion has been shown 
to have limited utility.35-37 However, the studies that have been done have flaws, and 
there are few good randomized, prospective studies. One study by Biondi and 
Greenberg35 looked back at 45 patients who underwent re-decompression surgery 
combined with fusion. Based on pain and function scales, only 47% had a satisfactory 
outcome at an average follow-up of 29.2 months. Those patients having no change in pain 
tended to be those on workers’ compensation, those with a pain-free interval of less than 



six months from the initial procedure, male sex, history of psychiatric illness, and 
perineural fibrosis. Based on these data, the authors were unable to convincingly 
recommend selection criteria for the surgery. Several studies have attempted to analyze 
reasons for continuing lower extremity pain after decompressive surgery. Yaksich36 
reviewed 1861 laminectomies. In those patients with persistent leg pain, a high incidence 
of continued nerve root compression was identified, usually due to lumbar disk protrusion 
or missed lateral recess stenosis. The author also noted that the patients’ “motivational 
status” had a significant effect on surgical outcome. Based on this retrospective analysis, 
he concluded that the patient best served by repeat surgery is the individual with recurrent 
or residual disk protrusion and in whom physical findings correlated. Laus et al 37 
retrospectively studied 95 patients who underwent repeat lumbar nerve root 
decompression. These authors listed a list of possible causes for persistent postoperative 
pain that included progression of spurring(spondylosis) and the presence of fibrosis, 
recurrent disk herniation, stenosis of the central or foraminal canal, arachnoiditis, and 
vertebral instability. Of the five groups listed, a successful result based on reintervention 
was judged to have occurred in 83% of cases with evidence of recurrent disk herniation 
and in 100% of cases with stenosis. The authors also reported excellent clinical results in 
cases of persistent pain due to “instability” when a solid fusion was obtained. However, 
there were no clear guidelines for defining “instability.” 

Thus, another surgery may be appropriate in cases of nerve compression and concordant 
symptoms; however, the role of repeat intervention for persistent axial pain (i.e., low back 
pain alone) is less clear. Markwalder and Battaglia38 attempted to analyze the results of 
treatment for “instability” in 171 patients with previous surgery. By the application of a 
diagnostic algorithm incorporating trials of external immobilization and anesthesia of 
various articular nerves, the authors reported “excellent” or “good” results following fusion 
in 79% of patients.38   Kim and Michelsen39 studied a series of 50 failed back patients 
retrospectively. All patients were treated by decompression and fusion for predominantly 
back pain. Of the 16 patients judged to have had a successful fusion after the index 
operation, 81% had a satisfactory outcome; of the 13 patients judged to have persistent 
pseudarthrosis, only 23% had a satisfactory outcome. The authors then conclude that 
successful repair of a pseudarthrosis is “the key” for a high clinical success rate in revision 
surgery. 

These recommendations, however, have proven difficult for others to reproduce or to 
generalize due to the idiosyncratic nature of many reported diagnostic techniques and 
variability in rates and methods of determining fusion. In patients in whom fusion rate was 
determined without re-exploration, the reliability of the fusion data are suspect.  In 30% of 
patients, studies showed no problems with the fusion, while a problem was subsequently 
found during surgery. 40 Thus, no combination of noninvasive imaging modalities (i.e., x-
ray, CT scan, or tomography) can accurately predict whether or not a fusion is actually 
healed. 

North et al34 retrospectively reviewed the patients and again noted that recurrent neural 
compression and strict concordance with clinical data and imaging findings predisposed 
patients to a successful outcome; no particular benefit was identified with stabilization 
procedures. Wetzel and LaRocca41 studied the failed posterior lumbar interbody fusion 
(PLIF). Surgical reconstruction of the failed PLIF for persistent back and leg pain yielded 



very disappointing results. In this study, the presence of a solid fusion did not correlate 
with satisfactory relief of pain; even in those patients who fused solidly, continued lower 
extremity pain was a predominant feature of the clinical syndrome. Turner et al,3 in a 
comprehensive literature synthesis investigating success rates and outcome data for 
lumbar spinal fusion, concluded that for several low back disorders, especially those with 
failed previous surgery, no advantages of fusion per se were evident. Mooney,42 in 
reviewing FBSS, emphasized that failure to identify the structural source of the pain 
negatively impacts treatment outcome. He concluded that functional restoration of the 
patient, rather than decreased pain scores or technical indices, should be the predominant 
treatment goal. 

Thus, based on a review of the literature, the only reliable indications for repeat 
decompression (laminectomy or diskectomy) for pain relief are recurrent disk herniation, 
disk herniation de novo, or stenosis, with concordant findings of neural compression on 
objective imaging modalities and physical examination.34,42,43 While a progressive 
deformity, such as spondylolisthesis or kyphosis, is regarded by most as an appropriate 
indication for intervention via fusion, this may or may not relieve complaints of pain. The 
study of Lagrone et al,44 assessing spinal osteotomy, is instructive in this regard. In 
reviewing a series of patients who had undergone spinal osteotomy for kyphotic deformity 
following fusion for scoliosis, only 40% reported satisfactory pain relief following surgical 
correction of a radiographic deformity. 

Interventional Pain Management Options 

When conventional intervention has been ruled out, the interventional approach to chronic 
benign pain syndromes revolves around two concepts, interruption of afferent 
nocioceptive pathways (deafferentation) and enhancement of presynaptic inhibition 
(modulation). The final objective of both approaches is diminished nocioceptive input. 
Obviously, prior to recommending either approach to the patient, a reversible cause of 
back or extremity pain must be systematically excluded, although, as noted above, 
conventional repeat surgery rarely needs to be performed. 

Ablative procedures, such as cordotomy,45-59 dorsal root entry zone,60-67 and rhizotomy 
and ganglionectomy,5,6,68-72 have been extensively studied.  Based again on data in 
retrospective or case-controlled series, all these procedures have unacceptably high 
incidences of side effects and poor outcome. A recent report examined selective sensory 
rhizotomy for persistent extremity pain following failed back surgery. The authors reported 
a low rate of clinical success (18%) at minimum follow-up of two years.5  

 

Facet Joint Blocks 

Prospective data are available for the efficacy of percutaneous radio-frequency facet 
rhizotomy (PRFR), performed for “facet pain” as diagnosed by trial nerve block.73-79 This 
treatment involves destruction of the nerve that senses pain in the back joint (the medial 
branch of the posterior primary neural ramus), with a radio-frequency probe placed 
through the skin. Compared to control groups, PRFR patients had increased duration of 
pain relief, although the effects did not appear to be permanent.78,79 



 

Pain Pumps 
Approaches to neural modulation, namely spinal cord stimulation and subarachnoid drug 
infusion, have shown promise. At two-year follow-up, Auld et al7 reported a 65% rate of 
pain relief in patients who used an infusion system for benign pain syndromes. This 
involves implantation of a programmable pump which is connected to the spinal fluid. 
There are some reports of increasing narcotic requirements,8 which is of some concern. 
This is a promising intervention, but it has not been prospectively studied. 

 

Spinal Stimulators 

Arguably, the intervention that would precede an infusion pump is spinal cord stimulation, 
whereby an electrode array is placed directly in the space around the spine. By repetitive 
generation of electrical impulses, those pathways conducting painful information centrally 
may be blunted or, in some cases, blocked. The advantages of stimulation include 
reversibility and an opportunity to test the device before final implantation. Unfortunately, 
the literature on spinal cord stimulation is similarly confusing. Overall, success rates from 
0% to 84% have been reported.9-32 Turner et al80 recently reviewed the literature on 
spinal cord stimulation in chronic low back pain in an attempt to perform a meta-analysis. 
They concluded that this was not possible based on the characteristics of the literature. 
They analyzed 39 reports, all “case studies.” Based on these data, the authors noted a 
42% complication rate, and concluded that 50% to 60% of patients with failed back 
surgery syndrome reported greater than 50% pain relief with the use of spinal cord 
stimulation. The lack of randomized trials, however, precluded any significant conclusions 
regarding the effectiveness of stimulation relative to other treatments, placebo, or no 
treatment at all. In the literature on spinal cord stimulation, only the study of North et 
al33 is of a randomized, prospective design. Unfortunately, the follow-up in the study is 
short-term, and the rates of pain relief are not specified. Finally, and most importantly, the 
selection criteria are controversial.  At best, this study simply demonstrated that spinal 
cord stimulation is more efficient than unnecessary surgery. 
 

Discussion and conclusions 

The treatment for FBSS remains controversial and somewhat confusing even for 
specialists.  However, it shows the need to see a Pain Management Specialist, to help you 
sort through the options and find the most effective way of treating your pain.   

For more information go to www.newportpain.com  

References 

Article excerpted in part from: 

Wetzel, F. Todd., et al. Failed Back Syndrome, BioMechanics, November 1999 
 
 

http://www.newportpain.com/


1. Waddell G. Failures of disc surgery and repeat surgery. Acta Orthop Scand 
1987;53:300-302. 

2. Spengler DM. Chronic low back pain: the team approach. Clin Orthop 1983;179:71. 
3. Turner JA, Ersek M, Herron L, et al. Patient outcomes after lumbar spinal fusions, 

JAMA 1992;268(7):907-911. 
4. Onofrio B, Campa H. Evaluation of rhizotomy. J Neurosurg 1972;36:751-755. 
5. Wetzel FT, Phillips FM, Aprill CN, et al. Extradural sensory rhizotomy in the 

management of chronic lumbar radiculopathy: A minimum 2-year follow-up study. 
Spine 1997;22(19):2283-2293. 

6. North RB, Kidd DH, Campbell JN, Long DN. Dorsal root ganglionectomy for failed back 
surgery syndrome: A five year follow-up study. J Neurosurg 1991;74:236-243. 

7. Auld AW, Maki-Jodela A, Murdoch DW. Intraspinal narcotic analgesia in the treatment 
of chronic pain. Spine 1985;10:778-781. 

8. Liew E, Hui Y. A preliminary study of long term epidural morphine for cancer pain via a 
subcutaneously implanted reservoir. Ma Tsui Hsuech Tsa Chi 1989;27:5-12. 

9. Blume H, Richardson R, and Rojas C. Epidural nerve stimulation of the lower spinal 
cord and cauda equina for the relief of intractable pain in failed low back surgery. Appl 
Neurophys 1982;45:456-460. 

10. Clark K. Electrical stimulation of the nervous system for control of pain: University of 
Texas Southwestern Medical School experience. Surg Neurol 1975;4:164-166. 

11. De la Porte C, Siegfried J. Lumbosacral spinal fibrosis (spinal arachnoiditis): its 
diagnosis and treatment by spinal cord stimulation. Spine 1983;8(6):593-603. 

12. De la Porte C, Van de Kelft E. Spinal cord stimulation in failed back surgery syndrome. 
Pain 1993;52:55-61. 

13. Demirel T, Braun W, Reimers CD. Results of spinal cord stimulation in patients 
suffering from chronic pain after a two year observation period. Neurochirurgia 
1984;27:47-50. 

14. Devulder J, De Colvenaer I, Rolly G, et al. Spinal cord stimulation in chronic pain 
therapy. Clin J Pain 1990;6:51-56. 

15. Devulder J, Vermeulen H, De Colvenaer L, et al. Spinal cord stimulation in chronic 
pain: evaluation of results, complications, and technical considerations in sixty-nine 
patients. Clin J Pain 1991;7:21-28. 

16. Krainick JU, Thoden U. Spinal cord stimulation. In: Wall and R Melzack eds. Textbook 
of pain, 2nd ed. New York: Churchill-Livingston, 1989:920-924. 

17. Kumar K, Nath R, Wyant GM. Treatment of chronic pain by epidural spinal cord 
stimulation: a 10-year experience. J Neurosurg 1991;75:402-407. 

18. Landau B, Levy R. Neuromodulation techniques for medically refractory chronic pain. 
Ann Rev Med 1993;44:279-287. 

19. Lange M, Hamburger C, Waidhauser E, Beck OJ. Surgical treatment and results in 
patients suffering from lumbar spinal stenoses. Neurosurg Rev 1993;16:27-33. 

20. Law JD. Clinical and technical results from spinal stimulation for chronic pain of diverse 
pathophysiologies. Sterotact Funct Neurosurg 1992;59:21-24. 

21. LeDoux MS, Langford KH. Spinal cord stimulation for the failed back syndrome. Spine 
1993;18(2):191-194. 

22. Long DM, Erickson DE. Stimulation of the posterior columns of the spinal cord for relief 
of intractable pain. Surgery Neurol 1975;4:134-141. 



23. Long DM, Erickson D, Campbell J, North R. Electrical stimulation of the spinal cord 
and peripheral nerves for pain control: a 10-year experience. Appl Neurophys 
1981;44:207-217. 

24. Nashold BS, Friedman H. Dorsal column stimulation for control of pain: preliminary 
report on 30 patients. J Neurosurg 1972;36:590-597. 

25. Neilson KD, Adams JE, Hosobuchi Y. Experience with dorsal column stimulation for 
relief of chronic intractable pain: 1968-1973. Surg Neurol 1975;4:148-152. 

26. North RB, Ewend MG, Lawton MT, et al. Failed back surgery syndrome: 
5-year follow-up after spinal cord stimulator implantation. Neurosurg 1991;28(5):692-
699. 

27. North RB, Ewend MG, Lawton MT, Piantodosi S. Spinal cord stimulation for chronic, 
intractable pain: superiority of ìmulti-channelî devices.  Pain 1991;44:119-130. 

28. North RB, Fischell TA, Long DM. Chronic dorsal column stimulation via percutaneously 
inserted epidural electrodes. Appl Neurophysiol 1977/78;40:184-191. 

29. North RB, Kidd DH, Zahurak M, et al. Spinal cord stimulation for chronic intractable 
pain: experience over two decades. Neurosurg 1993;32(3):384-395. 

30. Racz GB, McCarron RF, Talboys P. Percutaneous dorsal column stimulator for chronic 
pain control. Spine 1989;4(1):1-4. 

31. Simpson BA. Spinal cord stimulation in 60 cases of intractable pain. J of Neurol 
Neurosurg Psych 1991;54(3):196-199. 

32. Vogel HP, Heppner B, Humbs N, et al. Long-term effects of spinal cord stimulation in 
chronic pain syndromes. J Neurology 1986;233:16-18. 

33. North RB, Kidd DH, Lee MS, Piantodosi S. A prospective, randomized study of spinal 
cord stimulation versus reoperation for failed back surgery syndrome: initial results. In: 
Proceedings of the XIth Meeting of the World Society for Stereotactic and Functional 
Neurosurgery, Ixtapa, Mexico, October 11-15, 1993. Stereotact Funct Neurosurg 
1994;62:267-272. 

34. North RB: Management of the failed back surgery syndrome. In: Advances in operative 
orthopaedics, vol. 1. St. Louis: Mosby Year Book, 1993:161-173. 

35. Biondi J, Greenberg BJ. Redecompression and fusion in failed back syndrome 
patients. J Spinal Disord 1990;3(4):362-369. 

36. Yaksich I. Failed back surgery syndrome: problems, pitfalls and prevention. Ann Acad 
Med Singapore 1993;22(3 Suppl):414-417. 

37. Laus M, Alfonso C, Tigani, D, et al. Failed back syndrome: a study on 95 patients 
submitted to reintervention after lumbar nerve root decompression for the treatment of 
spondylotic lesions. Chir Organi Mov 1994;79(1):119-126. 

38. Markwalder TM, Battaglia M. Failed back surgery syndrome. Part I:Analysis of the 
clinical presentation and results of testing procedures for instability of the lumbar spine 
in 171 patients. Acta Neurochir 1993;123(1-2):46-51. 

39. Kim SS, Michelsen CB. Revision surgery for failed back surgery syndrome. Spine 
1992;17(8):957-960. 

40. Brodsky AE, Kovalsky ES, Khalil MA. Correlation of radiographic assessment of 
lumbar spine fusions with surgical exploration. Spine 1991;16(65):S261-5. 

41. Wetzel FT, LaRocca H. The failed posterior lumbar interbody fusion. 
Spine 1991;16(7):839-845. 

42. Mooney V. The failed backóan orthpaedic view. Int Disabil Stud 1988;10(1):32-36. 



43. Mirkin RP, Hanley EN. The failed back: Recurrent discectomy? Semin Spine Surg 
1996;8(3):221-225. 

44. Lagrone MO, Bradford DS, Moe JH, et al. Treatment of symptomatic flat back after 
spinal fusion. J Bone Joint Surg 1988;70A(4):569-580. 

45. Cowie RA, Hitchcock ER. The late results of anterolateral cordotomy for pain relief. 
Acta Neurochir 1982;64:39-50. 

46. Diemath HE, Heppner F, Walker AE. Anterolateral chordotomy for relief of pain. 
Postgrad Med 1961;29:485-495. 

47. Forster O. Vorderseitenstrangdurchschneidung im rhckenmark zur beseitigung von 
schmerzen. Berliner Klinishce Wochenschrift 1913;50:1499. 

48. Frankel SA, Prokop JD. The value of cordotomy for the relief of pain. 
N Engl J Med 1961;264:971-974. 

49. French LA. High cervical tractotomy: Techniques and results. Clin Neurosurg 
1974;21:239-245. 

50. Grant FC, Wood FA. Experiences with cordotomy. Clin Neurosurg 1958;5:38-65. 
51. Lipton S. Percutaneous cordotomy. In: Wall PD, Melzack R, eds. 

Textbook of pain, 2nd ed. New York: Churchill-Livingston, 1989:832-839. 

52. Mansuy L, Sindou M, Fisher G, Brunon J. Spinothalamic cordotomy in cancerous pain. 
Results of a series of 124 patients operated on by a direct posterior approach. Neuro-
chirurgie (Paris) 1976;22:432-444. 

53. O’Connell JE: Anterolateral cordotomy for intractable pain in carcinoma of the rectum. 
Proclam Royal Soc Med 1969;62:1223-1225. 

54. Porter RW, Hohmann GW, Bors E, French JD. Cordotomy for pain following cauda 
equina injury. Arch Surg 1966;92:765-770. 

55. Raskind R. Analytical review of open cordotomy. International Surg 51:226-231, 1969. 
56. Schwartz HG: High cervical tractotomyótechnique and results. Clin Neurosurg 

1960;8:282-293. 
57. Spiller WG, Martin E. The treatment of persistent pain of organic origin in the lower 

part of the body by division of the anterolateral column of the spinal cord. J Am Med 
Assoc 1912;58:1489-1490. 

58. Sweet WH, Poletti CE. Operations in the brain stem and spinal canal with an appendix 
on open cordotomy. In: Wall PD, Melzack R, eds.  Textbook of pain, 2nd ed. New York: 
Churchill-Livingston, 1989:812-817. 

59. White JC, Sweet WH. Anterolataeral cordotomy: Open versus closed. 
Comparison of end results. In: Bonica JJ. Advances in pain research and therapy, vol 
3. New York: Raven Press 1979:911-919. 

60. Cosman ER, Nashold BS, Ovelman-Leu HJ. Theoretical aspect of radiofrequency 
lesions in the dorsal root entry zone. Neurosurg 1984;15:945-950. 

61. Friedman AH, Bullitt E. Dorsal root entry zone lesions in the treatment of pain following 
brachial plexus avulsion, spinal cord injury, and herpes zoster. Appl Neurophys 
1988;51:164-169. 

62. Friedman AH, Nashold BS. DREZ lesions for relief of pain related to spinal cord injury. 
J Neurosurg 1986;65:465-569. 



63. Friedman AH, Nashold BR, Bronec PR. Dorsal root entry zone lesions for the 
treatment of brachial plexus avulsion injuries: A follow-up study.  Neurosurg 
1988;22:369-377. 

64. Nashold BS, Ostdahl RH. Dorsal root entry zone lesions for pain relief. J Neurosurg 
1979;51:59-69. 

65. Powers SK, Adams JE, Edwards MSB, et al. Pain relief from dorsal root entry zone 
lesion made with argon and carbon dioxide microsurgical lasers. J Neurosurg 
1984;61:841-847. 

66. Powers SK, Barbaro NM, Levy RM. Pain control with laser produced dorsal root entry 
zone lesions. Appl Neurophys 1988;51:243-254. 

67. Thomas DET, Sheehy J. Dorsal root entry zone coagulation (Nasholdís procedure) in 
brachial plexus avulsion. J Neurol Neurosurg Psych 1982;45:949. 

68. Abbe R. Intradural section of the spinal nerves for neuralgia. Boston Med Surg J 
1896;135:329-335. 

69. Arens LJ, Peacock WJ, Peter J. Selective posterior rhizotomy: A long-term study. 
Childs Nerv Syst 1982;5(3):148-152. 

70. Bernard TN, Broussard TS, Dwyer AP, LaRocca SH. Extradural sensory rhizotomy in 
the management of chronic lumbar spondylosis with radiculopathy. Orthop Trans 
1987;11:23. 

71. Noordenbos W, Wall PD. Implications for the failure of nerve resection and graft to 
cure chronic pain produced by nerve diseases. J Neurol Neurosurg Psych 
1981;44:1068-1073. 

72. Peacock WJ, Arena LJ. Selective posterior rhizotomy for the relief of spasticity in 
cerebral palsy. South Afr Med J 1982;62:119-124. 

73. Barnsley L, Lord SM, Wallis BJ, Bogduk N. False-positive rates of cervical 
zygapophysial joint blocks. Clin J Pain 1993;9:124-130. 

74. Barnsley L, Lord SM, Wallis BJ, Bogduk N. Lack of effect of intraarticular 
corticosteroids for chronic pain in the cervical zygapophysial joints. N Engl J Med 
1994;330:1047-1050. 

75. Barnsley L, Lord SM, Wallis BJ, Bogduk N. The prevalence of chronic cervical 
zygapophysial joint pain after whiplash. Spine 1995;20:20-26. 

76. Lord SM, Barnsley L, Bogduk N. The utility of comparative local anaesthetic blocks 
versus placebo-controlled blocks for the diagnosis of cervical zygapophysial joint pain. 
Clin J Pain 1995(b);11:208-213. 

77. Lord SM, Barnsley L, Wallis BJ, Bogduk N. Chronic cervical zygapophysial joint pain 
after whiplash: a placebo-controlled prevalence study. Spine 1996(b);21:1737-1745. 

78. Lord SM, Barnsley L, Wallis BJ, Bogduk N. Percutanous radiofrequency neurotomy in 
the treatment of cervical zygapophysial joint pain: a caution. Neurosurg 
1995(a);36:732-739. 

79. Lord SM, Barnsley L, Bogduk N. A randomised, double-blind, controlled trial of 
percutaneous radiofrquency neurotomy for the treatment of cervical zygapophysial 
joint pain. N Engl J Med, 1996(a);335:1721-1726. 

80. Turner JA, Loeser JD, Bell KG. Spinal cord stimulation for chronic low back pain: A 
systematic literature synthesis, Neurosurg 1995;37(6):1088-1096. 

81. North RB. The role of spinal cord stimulation in contemporary pain management. 
American Pain Society Journal 1993;2:91-99. 



82. Portenoy RK, Farkash A. Practical management of non-malignant pain in the elderly. 
Geriatrics 1988;43:29-47. 

83. Schug SA, Merry AF, Acland RH. Treatment principles for the use of opioids in pain of 
nonmalignant origin. Drugs 1981;42:228-239. 

84. Burchman SL, Pagel PS. Implementation of a formal treatment agreement for 
outpatient management of chronic nonmalignant pain with opioid analgesics. J Pain 
Symptom Manage 1995;10(7):556-561. 

85. Hagen N, Flynne P, Hays H, MacDonald N. Guidelines for managing chronic non-
malignant pain. Special Reports, Canadian Fam Phys 1995;41:49-53. 

86. Hassenbusch SJ, Stanton-Hicks M, Covington EC, Walsh JG, Guthrey DS. 
Long-term intraspinal infusions of narcotics in the treatment of neuropathic pain. J Pain 
Symptom Mgmt 1995;10:527-534. 

87. Krames ES. Intrathecal infusional therapies for intractable pain: patient management 
guidelines. J Pain Symptom 1993;8(1):36-46. 

88. Paice JA, Penn RD, Shott S. Intraspinal morphine for chronic pain: A retrospective, 
multicenter study. J Pain Symptom Manage 1996;11:71-80. 

89. Sanders SH, Rucker KS, Anderson KO. Clinical practice guidelines for chronic non-
malignant pain syndrome patients. J Back Musculoskel Rehabil 1995;5:115-120. 

90. Tasker RR, Lougheed WM. Neurosurgical techniques of sympathetic interruption, In: 
Stanton-Hides M, Norwall MA, Kluwer, eds. Pain and the sympathetic nervous system. 
Academic Publishers, 1990:165-190. 

91. Turk DC. Customizing treatment for chronic pain patients: who, what and why. Clin J 
Pain 1990;6:255-270. 

92. Kumar K, Wyant GM, Ekong CEU. Epidural spinal cord stimulation for relief of chronic 
pain. Pain clinic 1986;1(2):91-99. 

93. Rossi U, Rabar J. Spinal cord stimulation in the failed back syndrome: 
A reappraisal. Presentation: American Pain Society, Nov. 10, 1994,Miami, FL 

94. Sanchez-Ledesma MJ, Garcia-March G, Diaz-Casajo P, et al. Spinal cord stimulation 
in deafferentation pain. Stereotact Funct Neurosurg 1989;53:40-45. 

95. Winkelmuller W. Experience with the control of low back pain by the dorsal column 
stimulation (DCS) system and by the peridural electrode system (Pisces). In: 
Hosobuchi Y, Corbin T, eds: Indications for spinal cord stimulation. Amsterdam: 
Experpta Medica 1981:34. 

96. Hassenbusch SJ, Pillary PK, Maydinee M, et al. Constant infusion of morphine for 
intractable cancer pain using an implanted pump. J Neurosurg 1985;73:405-409. 

97. Onofrio BM, Yaksh TZ. Long term pain relief produced by intrathecal morphine infusion 
in 53 patients. J Neurosurg 1990;72:200-209. 


