
   719Provenzano DA, et al. Reg Anesth Pain Med 2022;47:719–721. doi:10.1136/rapm-2022-103754

Research report

Evaluation of lumbar medial branch blocks: how does 
the second block influence progression to 
radiofrequency ablation?
David Anthony Provenzano    ,1 Jozef E Leech    ,1 Jason S Kilgore    ,2 
Lauren A Sugden    3

To cite: Provenzano DA, 
Leech JE, Kilgore JS, et al. 
Reg Anesth Pain Med 
2022;47:719–721.

1Pain Diagnostics and 
Interventional Care, Sewickley, 
Pennsylvania, USA
2Department of Biology, 
Washington and Jefferson 
College, Washington, 
Pennsylvania, USA
3Department of Mathematics 
and Computer Science, 
McAnulty College and 
Graduate School of Liberal Arts, 
Duquesne University, Pittsburgh, 
Pennsylvania, USA

Correspondence to
Dr David Anthony Provenzano, 
Pain Diagnostics and 
Interventional Care, Sewickley, 
Pennsylvania, USA;  
 davidprovenzano@ hotmail. com

Presented at American Society 
of Regional Anesthesia and Pain 
Medicine 18th Annual Meeting. 
New Orleans, Louisiana, 
November 2019. Abstract ID 
#276.

Received 27 April 2022
Accepted 25 June 2022
Published Online First 
27 July 2022

© American Society of Regional 
Anesthesia & Pain Medicine 
2022. No commercial re- use. 
See rights and permissions. 
Published by BMJ.

INTRODUCTION
Lumbar medial branch blocks (LMBBs) are a prog-
nostic tool for lumbar medial branch radiofre-
quency ablation (LMBRFA). The number of blocks 
and percent pain relief necessary for progression to 
LMBRFA are debated. Consensus practice guide-
lines have made a clinical practice recommendation 
that ≥50% pain relief following an LMBB serve 
as the threshold for a positive prognostic block 
for progression to LMBRFA.1 Previous research 
has demonstrated variable results in LMBRFA 
outcomes with utilization of higher LMBB pain 
relief thresholds exceeding 50%. For example, 
Cohen et al2 found no significant difference in 
LMBRFA outcomes on any LMBB pain relief 
threshold above 50%. Even in studies that have 
reported better outcomes with higher cutoffs, the 
results indicate that using higher cutoffs would 
result in a substantial proportion of LMBRFA 
responders being denied treatment.3 However, as of 
March 2021, Medicare Administrative Contractors 
(MACs) require two preceding LMBBs with ≥80% 
pain relief before progression to LMBRFA.4 The 
principal objective of this study was to understand 
the influence of the second block on progression 
to LMBRFA under pain relief thresholds of either 
50% (ie, ≥50%) or 80% (ie, ≥80%). Secondary 
objectives were to determine the potential impact of 
the new MAC requirements on LMBRFA utilization 

and the associated economic consequences of a 
second block.

METHODS
Following institutional review board approval, a 
single- center retrospective review was performed 
on 224 patients with two consecutive local 
anesthetic- only LMBBs with ≥50% pain relief on 
the first block from September 2013 to June 2019 
in an ambulatory surgical center (ASC). Patient- 
reported percentage improvement in pain scores 
were obtained. Data were analyzed using the 
consensus practice guideline and the MAC coverage 
determination criteria.

The associated 2022 Medicare ASC and physi-
cian fee costs for the one- block and two- block 
paradigms at the 50% and 80% thresholds for the 
accompanying bilateral two facet level LMBBs and 
LMBRFA procedures were calculated.5 The results 
were then extrapolated to the latest available proce-
dure data (2020) for traditional Medicare beneficia-
ries to estimate costs for the Medicare population.6

Statistical analyses were performed with Python 
V.3.6.9.7–9 CIs for proportions used the Clopper- 
Pearson method.

RESULTS
Two hundred and twenty four patients (table 1) had 
two local anesthetic- only blocks with ≥50% pain 
relief on the first block. Although percent pain relief 
on the two blocks was only moderately correlated 
(Spearman r=0.45; p<0.001), we observed signif-
icant differences on block 2 for patients in the 
different block 1 categories of 50%–79% pain relief 
and ≥80% pain relief (figure 1).

Most patients achieved the same or better pain 
relief block category with the second block (table 1 
and figure 1). When considering patients with 
50%–79% and ≥80% pain relief on block 1, only 
22.4% and 18.7% of patients, respectively, fell into 
a lower category on block 2. Furthermore, when 
comparing patients who had ≥80% relief versus 
50%–79% relief on block 1, the proportion who 
had ≥50% relief on block 2 was 97.1% (95% CI 
92.8 to 99.2) versus 77.6% (95% CI 67.3 to 86.0), 
respectively, representing a relative risk (RR) of 
1.25 (95% CI 1.11 to 1.41). For the same compar-
ison, the proportion who had ≥80% relief on 
block 2 was 81.3% (95% CI 73.8 to 87.4) versus 
43.5% (95% CI 32.8 to 54.7), representing an RR 

Table 1 Demographic information for patients in this 
study, stratified by percent relief category on the first 
block. The breakdown of block 2 results into percent 
relief categories of <50%, 50%–79%, and ≥80%, with 
95% CIs for each proportion.

Percent relief on block 1

Patients   50%–79% ≥80%

85 139

Sex (%) Female 40 (47.1) 83 (59.7)

Male 45 (52.9) 56 (40.3)

Race (%) White 84 (98.8) 137 (98.6)

Other 1 (1.2) 2 (1.4)

Age Mean±SD 61.6±12.1 61.8±13.7

Percent 
relief on 
block 2 
(%)

<50% 19 (22.4) 4 (2.9)

95% CI 14.0 to 32.7 95% CI 0.7 to 7.2

50%–79% 29 (34.1) 22 (15.8)

95% CI 24.2 to 45.2 95% CI 10.2 to 23.0

≥80% 37 (43.5) 113 (81.3)

95% CI 32.8 to 54.7 95% CI 73.8 to 87.4
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of 1.87 (95% CI 1.45 to 2.41), indicating that an individual with 
≥80% relief on block 1 is 87% more likely to achieve that same 
threshold on block 2 relative to an individual with 50%–79% 
relief on block 1.

The introduction of the MAC requirements of ≥80% for 2 
blocks would result in a 43.8% (95% CI 36.8 to 50.9) LMBRFA 
procedural volume reduction when compared with the 50% 
threshold for 2 blocks.

Table 2 depicts the 2022 Medicare costs and associated calcu-
lation assumptions for the single- and double- block paradigms at 
the 50% and 80% thresholds. One- block paradigms for the 50% 
and 80% thresholds for this study population would result in a 
21.8% ($111,599.00) and 15.6% ($57,578.00) cost reduction 

when compared with their respective 2- block paradigms. When 
extrapolated to 2020 Medicare initial LMBRFA procedure 
data, these percentages correspond to $176,768,433.00 and 
$88,045,374.00 cost savings for the 50% and 80% thresholds, 
respectively.

Cost data are based on 2022 Medicare reimbursement 
payments, including ASC and physician fees. All cost data 
were based on two level lumbar bilateral procedures, including 
LMBBs (current procedural terminology CPT) codes: 64493 and 
64494) and lumbar RFA (CPT codes: 64635 and 64636). The 
total number of initial lumbar RFAs performed in 2020 (most 
current available date) for traditional Medicare beneficiaries 
was 307,360.6 Estimates based on the frequency data for this 

Figure 1 Violin plots showing the distribution of percent relief on the second block, stratified by relief category on the first block. Silhouette of 
violin represents smoothed histograms of block 2 percent relief from the 224 patients in the study. Inner boxplots represent the IQR (first quartile, 
third quartile; thick gray bar) with the median represented by a white dot: 75% (95% CI 70.0 to 80.0) for patients with 50%–79% relief on block 1 
and 95% (95% CI 90.0 to 100.0) for patients with ≥80% relief on block 1; and with an effect size of 20% (95% CI 12.0 to 29.0). CIs are based on 
10,000 bootstrap samples. Horizontal dotted lines indicate 50% and 80% thresholds.

Table 2 Cost analysis of medial branch block paradigms

Procedure Cost ($) RFA criteria

This study

Patients proceeding 
to RFA

Patients not proceeding to 
RFA (1 block)

Patients not proceeding to 
RFA (2 blocks) Cost ($)

1 Block 640 1 block over 50% 224 0 0 413,728

2 blocks 1280 2 blocks over 50% 201 0 23 529,327

RFA 1207 1 block over 80% 139 85 0 311,133

1 Block+RFA 1847 2 blocks over 80% 113 85 26 368,711

2 blocks+RFA 2487   

RFA criteria

Extrapolation to 2020 Medicare population

Patients proceeding 
to RFA

Patients not proceeding 
to RFA (1 block)

Patients not proceeding to 
RFA (2 blocks) Total cost ($)

1 block over 50% 342,531 0 0 632,654,757

2 blocks over 50% 307,360 0 35,171 809,423,200

1 block over 80% 212,552 129,978 0 475,769,464

2 blocks over 80% 172,794 129,978 39 758 563,814,838

RFA, radiofrequency ablation.
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study for the 50% and 80% thresholds were used to calculate 
the number of Medicare beneficiaries in each threshold category. 
The estimates were based on performing these procedures in an 
ASC. Calculations would differ based on reimbursement values 
for the office and the hospital outpatient department.

DISCUSSION
A second prognostic LMBB could be valuable if it significantly 
alters patient selection for RFA, but the benefits would have to 
be weighed against additional healthcare cost, added human-
istic burden, and associated second- block procedural risk. In 
this study, approximately 80% of patients under each selec-
tion criteria obtained the same or better category result on the 
second block. Furthermore, for the study population presented 
here, a one- block paradigm resulted in a >15% cost reduction. 
The data presented here can help clinicians, patients, and payers 
determine whether a second block is worth pursuing in indi-
vidual cases and brings into question the utility of a mandatory 
second block. Furthermore, the introduction of the new MAC 
coverage determination policies would result in an approximate 
40% initial LMBRFA procedure volume reduction and the possi-
bility of withholding a beneficial procedure from a substantial 
number of individuals.

Correction notice This article has been corrected since it published Online First. 
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