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• CLBP is the leading cause of years lived with disability
• Affects 70%-80% of the adult population at some point in life
• Among chronic conditions, chronic low back pain is the most prevalent condition contributing 

to need for rehabilitation
• Age dependent and in most the exact cause cannot be determined.

The vexed problems of chronic back and neck pain



Epidural steroid injections are recognized treatments 
• Have been practiced for more than 80 years
• May not work in all patients-patient selection crucial
• Has gone through refinements in technique and safety
• Mostly safe when performed appropriately

Manchikanti L, Pampati V, Hirsch JA. Retrospective cohort study 
of usage patterns of epidural injections for spinal pain in the US 
fee-for-service Medicare population from 2000 to 2014. BMJ 
Open. 2016 Dec 13;6(12):e013042.



Are We Overusing Interventional Treatments? 
• As such we are over treating low back pain on a large 

scale
• Widening gap between utilization and societal benefit
• There is some evidence that interventional treatments 

are being overused
• Questions: 

• What injections? Why? How many? What is the benefit?  

Although a similar trend and perception exists for procedures in other specialities, it is being 
particularly highlighted within interventional pain. 

What about other non interventional treatments?





BioPsychoSocial Model of Chronic Pain

Viewing our practice through our lens versus 
other lenses

What about Mechanism based 
pain management?

• Although PAIN is an experience, Biological factors 
underlie pain conditions.

• Pain interventions are mechanism based (assumed).





Pathologies that can lead to axial and extremity pain 



Identifying the Cause in a clinical context for ESI 

• Identifying the exact (predominant) CAUSE is not possible is many or most chronic pain patients 
• Clinical features along with imaging findings and neuro-diagnostics as appropriate.

Clinical picture (category)
Leg pain-radicular
Leg pain>Back pain-not radicular
Back pain>Leg pain or Mostly Back pain

Generally, most treatments fail because of non-
specific nature

Structural (predominant) diagnosis
Disc herniation
Foraminal stenosis
Epidural scarring with surgery
Spinal stenosis

Reliance on Symptom-based 
paradigms to indirectly inform 
Mechanisms

Nociceptive
Inflammatory-Immune mechanisms

Neuropathic
Nociplastic

Central sensitization



• Outcomes of Epidural Injections have 
been variable

• How do we explain such variability in 
Effect?
• Success rate?
• Duration?





Variable outcomes and Possible determinants of success in epidural injections

INJECTATE

Volume
Solution or Content

Additives

Local Anesthetic with 
Steroid 

Local Anesthetic alone Particulate

Non-particulate

TECHNIQUE

Interlaminar Transforaminal

Caudal

Image guided Spread of dye

Experience Expertise based?

Parasagittal vs. Midline Preganglionic vs. Ganglionic 

Single vs. Two levels

PATIENT

Clinical 
diagnosis

Structural 
cause

Duration of 
pain

Other contributing 
factors

Intensity of 
pain

Other 
treatments



Solution/Agent

Inactive 

Placebo

Inject out of 
epidural space

Into epidural 
space

Inert
Normal Saline

Active

Local 
Anesthetic

Steroid

ACTIVE AGENT: 
1. Biological validity (effect) and 
2. Clinical response (response)



Postulated Mechanisms of Epidural Injections
• Anti-inflammatory
• Immune
• LA effects on neural blockade and decreased neural sensitization
• Washout effect and osmotic dilution
• Hydrostatic effect-breakdown of fibrosis or neural compression

Anti-inflammatory
Inhibition of phospholipase 

A2

Depress 
conduction in C 
(unmyelinated) 

fibres

Anti-neuropathic?
Suppression of 
ectopic signals

WHAT DO STEROIDS OFFER AS 
OUTCOMES?
• Increased success
• Prolonged duration
• Better pain relief
• Side effects?
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Can Local Anesthetic solutions be used for therapy? 

• LA solutions have been historically used as treatment for sciatica
• LA are used for diagnostic injections as they block nerves
• There is biological plausibility that LA solutions can lead to long term 

pain relief

Vardeh D, Mannion RJ, Woolf CJ. Toward a Mechanism-Based Approach to 
Pain Diagnosis. J Pain. 2016 Sep;17(9 Suppl):T50-69.





• Addition of steroids resulted in a small 
increase in success rate, 42 trials, 3592 
patients, RR=1.14 [95% CI, 1.03-1.25], NNT: 
22

• The differences in pain scores were not 
clinically meaningful; 54 trials, 4416 patients, 
MD=0.44 units [95% CI, 0.24-0.65].

• No subgroup effects based on clinical 
categories

• Value of adding steroids to chronic pain 
interventions is questionable



14 RCTs, 
No significant differences in clinical efficacy were found 
between steroid and control such as saline or LA in 8 
studies. The other 6 studies showed better outcomes with 
steroid. 

Steroid showed significantly better pain control than 
control at 1 month, 3 months, and 6 months, but the 
effects decreased after 1 month.

15 RCTs

The results showed Level II, moderate evidence, for short-
term and long-term improvement in pain and function with 
epidural injections of LA with or without steroids in 
managing spinal pain of any origin



• Radicular pain due to disc or foraminal stenosis
• 43 patients in the bupivacaine and methylprednisolone group and 43 patients in the bupivacaine only 

group
• No statistically significant difference in the outcome measures between the groups at 3 months (ODI 

[P=0.68], change in visual analogue score [back pain, P=0.68; leg pain, P= 0.94], change in walking 
distance [P=0.7]).

• Duration of symptoms significant negative association with the change in ODI (P=0.03).



• 5 groups for categorical 
outcomes

• Patients of only radicular pain
due to disc pathology

• Can we ignore the differences in 
acute and chronic pain patients?

• Sample size analysis?
• Intramuscular normal saline was 

better than epidural LA?



264 patients with acute sciatica 
(<8 weeks)
Randomized to 3 groups
• Control (oral meds)
• LA 
• LA + Steroid 

Three primary outcomes
• Pain score
• Functions
• Global perceived effect



• Results: 13 RCTs, involving 1,465 patients. 
• Significant pain relief (>50%) was demonstrated in 53.7% of 

patients administered with LA with steroids and in 56.4% of 
those administered with LA alone.

• No significant differences in the proportions of patients in the 
LA plus steroid group and the LA alone group in 

• > 30% improvement in the RMDQ score (37.3% and 31.6%, 
P=0.24), 

• 50% improvement in the RMDQ score (23.8% and 20.2%, 
P=0.39), 

• 30% improvement in the rating of leg pain at 6 weeks (49.2% 
and 49.7%, P = 0.88), 

• 50% improvement in the rating of leg pain at 6 weeks (38.3% 
and 38.3%, P = 0.97). 

Lumbar Spinal Stenosis: does anything work?

RMDQ: Roland Morris Disability Questionnaire



Side effects of epidural glucocorticoids
• Systemic
• Local
• Spinal infarction
• Contamination and Meningitis





Summarizing the evidence so far…

• LA solution cannot be considered a placebo
• Additional benefits of steroids over LA may be observed in patients of with radicular 

pain of short duration, predominantly due to disc pathology 
• It is unlikely that steroids have any benefit compared to LA beyond 6 weeks

• In patients of spinal stenosis or patients with mixed pathology, LA alone could 
provide equivalent effect as LA with steroids

• Clinical decision making needs to take into account potential side effects of steroids
• Frequency of epidural injections: 

• to consider steroids effects as well as overall risks and benefits in individual patients



Future: Establishing better evidence but How?

Measuring pain and success
• Pain scores are a poor way of assessing the impact and severity of pain
• We also do not agree on what we can call a success (how much and how long). 

Establishing aspects of interventional therapies 
• Determinants and Fidelity (Injection/Drug/Image guidance/Person delivering)
• Fidelity: refers to the degree to which an intervention is delivered as intended

Average effect versus Individual effect
• Responder analysis; Number Needed to Treat (NNT)

Appropriate EBM tools-going beyond traditional RCTs
• N of 1 trials
• Randomized withdrawal designs
• Adaptive studies



EBM for Interventional Pain: going beyond traditional RCTs

• RCTs are not the only way to establish evidence.
• RCTs rarely represent the clinical population we treat
• The conflict between Exploratory Vs. Pragmatic trials: establishing efficacy Vs applicability
• Challenges with Placebo control, Blinding
• RCTs are very costly

• a double-blind, placebo-controlled trial of radiofrequency neurotomy for neck pain cost 
some $500,000. 

• The costs of a placebo-controlled trial of intradiscal electrothermal therapy were estimated 
at over $1,000,000.

• Rare beneficial or harmful events may be missed in a RCT
• Small RCTs can be misleading with its results

Bogduk N, Fraifeld EM. Proof or consequences: who shall pay for the evidence in pain medicine? Pain Med. 2010 Jan;11(1):1-2
Loeser JD. Evidence-based medicine and neuromodulation. Neuromodulation. 2008 Jul;11(3):151-5
Merrill DG. Hoffman's glasses: evidence-based medicine and the search for quality in the literature of interventional pain medicine. Reg Anesth Pain Med. 2003 Nov-
Dec;28(6):547



• 55 patients with chronic neuropathic pain 
Went through 3 cycles of Gabapentin vs. Placebo

• Individually, each patient was assessed
• Group outcomes meta-analyzed using Bayesian analysis
• Definite response to Gabapentin in 15% and Partial 

response in 15%
• Another 69% non responders

• Individual study results may not be generalizable to population level
• Personalized treatment based on clinical response



Promoting Therapies Based on Efficacy and Value

A therapy should satisfy three criteria, there should be convincing evidence that:
(1), compared with no treatment, the treatment is effective in improving health 
outcomes; 
(2) compared with no treatment, its beneficial effects on health outcomes should 
outweigh any harmful effects on health outcomes; and 
(3) compared with the next best alternative treatment, the treatment should 
represent a good use of resources.

• Need for societies to come together to be able to agree and disagree on techniques and 
methods.

• We need to better engage our patients in our efforts. 

Eddy DM. Clinical decision making: from theory to practice. Principles for making difficult decisions in difficult times. JAMA. 1994 Jun 8;271(22):1792-8.



Thanks
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