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BACKGROUND

1. Improve the reproducibility of attending-specific injectate protocols through
an iterative clarification process.

2. Characterize injectate variability and provider consistency over time, with a
particular focus on neuraxial procedures, to identify opportunities for

standardization.

FIGURES

• Significant variability in injectate composition is well-documented among pain

physicians.1,2

• Multisociety consensus guidelines exist but rely on overall limited evidence,

cannot address all clinical scenarios, and real-world adherence remains

inconsistent.3,4,5,6

• Academic training centers may amplify variability through trainee exposure to

different practices from multiple supervising attendings.

• Inconsistent injectate practices + poor reproducibility can impair trainee education,

standardization of care, and patient safety.

• Interventional pain procedures, particularly spinal epidural steroid injections (ESIs),

carry serious risks including worsening pain, disability, or death if performed

incorrectly.

• Although complete standardization of injectate formulations was not achieved,

the iterative process transformed individualized preferences into highly

reproducible protocols.

• For academic pain programs, reproducible protocol documentation, rather than

uniformity, offers a more attainable approach for improving fellow education and

procedural preparation while preserving physician autonomy.

QI OBJECTIVES

• Significant variability was demonstrated within a single academic center.

• Initial descriptions frequently lacked sufficient detail, but the iterative data collection

process successfully improved reproducibility.

• Low consistency over time may be a positive indicator of ongoing learning and

adaptation.

• Consensus was often greatest where risks are highest or guidelines are the

strongest (e.g., cervical ESIs).

DISCUSSION

CONCLUSIONS
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Figure 1: Provider-level injectate reproducibility at baseline (V0) 

and following iterative clarification (VF), and intraprovider 

consistency between V0 and VF across all 23 procedures (n = 10 

providers)

RESULTS

• Overall reproducibility rose from 64% to 96% after the iterative process

- Primary neuraxial procedures increased from 67.5% to 100%

• Reproducibility improved in all four procedure categories, reaching 100% for

MSK injections, deep blocks, and the four primary neuraxial ESIs

• Overall consistency over time was 70.5%

- Consistency was highest for MSK injections (82.9%) and lowest for

neuraxial procedures (54.0%)

• Clinical Practices:

- Steroid preference varied most for lumbar transforaminal ESIs (50:50

split between particulate vs. non-particulate steroids), while cervical ESIs had

the strongest consensus (80% dexamethasone preference)

• No consensus could be reached between any providers for ganglion impar

blocks

• Setting: Academic interventional pain fellowship program within a tertiary cancer

center

• 10 Interventional Pain Attendings, 6 Pain Fellows

• Baseline injectate preferences (V0) and current clinical practices (VF) were collected

via an iterative clarification process from all attending physicians for 23

interventional pain procedures.

• Reproducibility, interprovider variability, and intraprovider consistency over time

were assessed, and clinical practices were analyzed.

METHODS

Figure 2: Reproducibility at V0, V1, and VF and consistency over time 

(V0 vs VF) for primary neuraxial ESI procedures (n = 10 providers)

Figure 3: Proportion of providers utilizing particulate (triamcinolone) versus 

non-particulate (dexamethasone) steroids for primary neuraxial ESI procedures.

Figure 4: Distribution of total injectate volumes selected by providers 

for primary neuraxial ESI procedures based on finalized (VF) practice. 

Volume reported per injection (ILESI, TESI, CESI) or per level 

(TFESI). Each dot represents one provider. 
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