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Background: Chronic low back pain secondary to facet joint pathology is prevalent in 27%
to 40% of selected populations using controlled comparative local anesthetic blocks. Lumbar
facet joint nerve blocks and radiofrequency neurotomy are the most common interventional
procedures for lower back pain. Nonetheless, questions remain regarding the effectiveness
of each modality. Moreover, there is no agreement in reference to superiority or inferiority of
lumbar facet joint nerve blocks when compared with radiofrequency neurotomy. Centers for
Medicare and Medicaid Services (CMS) and almost all payers prefer radiofrequency ablation.
Both procedures have been extensively studied with randomized controlled trials, systematic
reviews, and cost utility analysis.

Objective: To assess the clinical outcomes and cost utility of therapeutic lumbar facet joint nerve
blocks (lumbar facet joint nerve blocks with L5 dorsal ramus block) compared with radiofrequency
neurotomy in managing chronic low back pain of facet joint origin.

Study Design: A retrospective, case-control, comparative evaluation of outcomes and cost utility.

Setting: The study was conducted in an interventional pain management practice, a specialty
referral center, a private practice setting in the United States.

Methods: The study was performed utilizing the Strengthening the Reporting of Observational
Studies in Epidemiology Analysis (STROBE) criteria. Only the patients meeting the diagnostic criteria
of facet joint pain by means of comparative, controlled diagnostic local anesthetic blocks were
included.

The main outcome measure was pain relief measured by the Numeric Rating Scale (NRS) evaluated
at 3, 6, and 12 months. Significant improvement was defined as at least 50% improvement in
pain relief.

Cost utility was calculated utilizing direct payment data for the procedures with the addition of
estimated indirect costs over a period of one year based on highly regarded surgical literature and
previously published interventional pain management literature.

Results: A total of 326 patients met the inclusion criteria with 99 patients receiving lumbar facet
joint nerve blocks (lumbar facet joint nerve blocks with L5 dorsal ramus block) and 227 receiving
lumbar radiofrequency neurotomy. Forty-eight patients in the facet joint nerve block group and
148 patients in the radiofrequency group completed one-year follow-up.

Patients experienced significant improvement in both groups from baseline to 12 months with
significant pain relief (> 50%) Significant pain relief was recorded in 100%, 99%, and 79% of
the patients in the facet joint nerve block group, whereas, it was 100%, 74%, and 65% in the
radiofrequency neurotomy group at the 3, 6, and 12 month follow-up, with a significant difference
at 6 months.
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utility.

hronic axial low back pain associated with

lower extremity pain is the number one

cause of disability with resultant high health
care costs (1-7). The literature is replete with studies
demonstrating increasing utilization patterns and
expenditures in managing spinal pain in general (6,7)
and interventional pain management techniques
in particular (8-12). Assessment of health care costs
in the United States (6,7) estimated spending to be
increasing by 53.5% from $87.6 billion spent in 2013
compared to $134.5 billion in 2016 in managing low
back and neck pain. Similarly, trends in expenditures
in the Medicare fee-for-service population (8) showed
overall costs of facet joint interventions increased 53%
with an annual increase of 4.9% from 2009 to 2018.
More recent analysis demonstrated an overall decrease
of interventional techniques of 18.7% per 100,000 fee-
for-service Medicare population from 2019 to 2020, due
largely to the COVID-19 pandemic (13). In the same way
as, facet joint interventions and sacroiliac joint blocks
also decreased 17.5% from 2019 to 2020.

The prevalence of chronic low back pain has been
shown to be about 23%, with disabling pain in 11% to
12% of the population (14). Additionally, the clinical
course of nonspecific low back pain has shown that re-
covery was seen in only 33% of the patients after the first
3 months with 65% reporting pain after one-year after
onset (15). Consequently, it is a relatively common to find
that persistent spinal pain may last longer than one-year
in as many as 60% of the patients, even after conserva-
tive treatment or surgical interventions (3). Further, it
has been reported that a significant portion of rising
morbidity and mortality relates to chronic pain, opioids
and subsequent drug abuse (16). However, recent analysis
of opioid deaths shows that it is occurring in the context
of a decrease in the number of opioid prescriptions and
morphine milligram equivalents (MME) doses (17-19).

Cost utility analysis showed average costs for quality-adjusted life year (QALY) of $4,664 for lumbar
facet joint nerve blocks and $5,446 for lumbar radiofrequency neurotomy. Twelve patients (12 %)
in the lumbar facet joint nerve block group and 79 patients (35%) in the lumbar radiofrequency
group were converted to other treatments, either due to side effects or inadequate relief.

Conclusion: This study shows similar outcomes of therapeutic lumbar facet joint nerve blocks
when compared with radiofrequency neurotomy as indicated by significant pain relief and cost

Key words: Chronic low back pain, lumbar facet or zygapophysial facet joint pain, controlled
comparative local anesthetic blocks, lumbar facet joint nerve or medial branch blocks and L5 dorsal
ramus block, lumbar radiofrequency neurotomy
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Studies utilizing controlled comparative local anes-
thetic blocks or placebo-controlled blocks have shown
the prevalence of lumbar facet joint pain to range
between 27% to 40% of the selected population with
false-positive rates of 27% to 47%, utilizing greater
than 80% pain relief as a criterion standard in chronic
persistent low back pain (3,20).

Multiple studies of efficacy, cost utility studies, and
systematic reviews have shown significant clinical and
cost utility for lumbar facet joint nerve blocks (3,20-24)
and radiofrequency ablation (25-34).

Facet joint interventional guidelines by the Ameri-
can Society of Interventional Pain Physicians (ASIPP) of
2020 (3), utilizing randomized trials and observational
studies meeting inclusion criteria for lumbar facet joint
nerve blocks and radiofrequency thermoneurolysis
showed Level Il evidence with moderate or strong
strength of recommendation for both modalities.
Recently, Janapala et al (25) assessed the effective-
ness of lumbar radiofrequency neurotomy utilizing
12 randomized controlled trials meeting the inclusion
criteria showing Level Il evidence for efficacy in both
short-term and long-term improvement.

The complication rate with radiofrequency has
been reported to be higher when compared to facet
joint nerve blocks in the cervical spine resulting in with-
drawal from treatment and patients’ fear of permanent
damage, discomfort, and lack of improvement (3,35).
Similar patterns have been observed in the lumbar
spine, even though there has not been a systematic as-
sessment of these issues. Commonly reported complica-
tions of radiofrequency neurotomy include worsening
of the usual pain, burning or dysesthesias, decreased
sensation and allodynia in the paravertebral skin of
the facets denervated, transient pain and inadvertent
lesioning of the spinal nerve or ventral ramus resulting
in motor deficits, sensory loss, and possible deafferen-
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tation pain (3,36,37). Our recent report assessing these
2 techniques in the cervical spine (35) showed that 29%
of the patients had inadequate relief and 4% had side
effects in the radiofrequency group compared to 5% in
the cervical facet joint nerve group.

Thus, the assessment of clinical outcomes and cost
utility of lumbar radiofrequency neurotomy compared
to lumbar facet joint nerve blocks is undertaken.

METHODS

This study was conducted utilizing an IRB Exemp-
tion issued by Western Institutional Review Boards
(WIRB) Work Order #1-1294799-1 D4-Exemption-Man-
chikanti (04-16-2020). The study was conducted in an
interventional pain management practice, a specialty
referral center, a private practice setting in the United
States, following the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
guidelines (38) and methodologic quality assessment in
interventional pain management guidance (39).

Stupy DESIGN

Utilizing a retrospective cohort, the study design was
that of a comparative evaluation of lumbar facet joint
nerve blocks and lumbar radiofrequency neurotomy.

SETTING

The setting for this study was an interventional
pain management practice, a specialty referral center,
a private practice in the United States.

OBJECTIVE

The objective of this retrospective study was deter-
mining the clinical outcomes and cost utility of lumbar
facet joint nerve blocks compared with radiofrequency
neurotomy.

Patients

Data was collected from patients presenting to
an interventional pain management practice with low
back pain without suspected disc herniation or radiculi-
tis. All patients positive for diagnostic facet joint nerve
blocks and receiving subsequent treatment either with
lumbar facet joint nerve blocks or radiofrequency neu-
rotomy were included.

Inclusion and Exclusion Criteria

Inclusion criteria consisted of those patients with
a history of chronic function limiting low back pain of
at least 6 months duration, 18 years of age, those who

provided voluntary written informed consent, and those
who presented for the first treatment. Only the patients
with diagnostic nerve blocks with 80% pain relief with
ability to perform previously painful movements utiliz-
ing a chronic pain model with relief appropriate to the
duration of the local anesthetic were included (20,40).

Exclusion criteria included disc herniation with
radicular pain.

Interventions

Informed consent information explaining the side
effects and the effectiveness of each modality were
provided to all patients.

Diagnostic Facet Joint Nerve Blocks

Every patient included in the study underwent
controlled comparative local anesthetic blocks of L2-
L4 medial branch blocks and L5 dorsal ramus blocks,
using 0.5 mL of 1% lidocaine, followed by 0.5 mL of
0.25% bupivacaine on a separate occasion, usually 4 to
8 weeks after the first injection and only if the results
were positive following the lidocaine block. All the
blocks were performed with intermittent fluoroscopic
visualization using a 22-gauge 3%2" or 5" spinal needles
based on the size of the patient at each of the indi-
cated medial branches in a sterile operating room. A
response was considered to be positive with 80% pain
relief of at least 24 hours for lidocaine and 48 hours for
bupivacaine, as well as the ability to perform multiple
maneuvers which were painful prior to the diagnostic
facet joint blocks. The diagnostic phase was not part of
this study looking at planned therapeutic interventions.

Therapeutic Interventions

Therapeutic lumbar facet joint nerve blocks were
completed under fluoroscopy in a sterile ambulatory
surgery setting utilizing a 22-gauge 3%:" or longer spi-
nal needle with injection of 1-1.5 mL of 0.25% preser-
vative free Marcaine at each level.

Radiofrequency neurotomy was provided in a ster-
ile ambulatory surgery setting with an 18-gauge 10 cm
radiofrequency needle with 10 mm active tip at each
level. After appropriate positioning based on anatomi-
cal and stimulation patterns, at each level, 2 mL of a
mixture of ropivacaine 0.5% and 2% lidocaine was
injected at each level. After a waiting period of 90 sec-
onds, radiofrequency lesioning at 80° was performed
for 120 seconds. Patients with a previous history of ir-
ritation or side effects, but with good pain relief for
the second block were also injected with either 10 mg
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of Toradol mixed with 1% lidocaine or 1.3 mg of dexa-
methasone mixed with lidocaine at each level.

Co-Interventions

In both groups, all the patients were provided with
the same co-interventions, i.e., with opioid and non-
opioid analgesics, adjuvant analgesics, and previously
directed exercise programs. Adjustments to the medical
therapy were based on the response to the injection
therapy and physical and functional status.

Additional Interventions

All patients were followed at 3-month intervals
and therapeutic lumbar facet joint nerve blocks were
repeated based on the response to the prior interven-
tion with improvement in physical and functional sta-
tus. The lumbar facet joint nerve blocks were repeated
only when reported pain levels deteriorated to below
50%, with initial report of significant pain relief of 50%
or more after the previous block. The nonresponsive
patients receiving other types of treatments after stop-
ping therapeutic lumbar facet joint nerve blocks were
considered to be non-responders. The data on patients
where insurance required the use of radiofrequency
neurotomy were reported as converted to radiofre-
quency neurotomy if they had achieved appropriate
relief.

Radiofrequency neurotomy was repeated if there
was appropriate relief lasting 6 months. Patients with
side effects or inadequate relief were identified and
were appropriately noted. Those with inadequate re-
lief (less than 3 months for nerve blocks and 6 months
for neurotomy procedures) and therefore converted
to other modalities of treatments were considered as
non-responders.

Outcomes

The NRS was used to measure outcomes with >
50% pain relief defined as significant. Relief of less
than 3 months with therapeutic facet joint nerve blocks
and 6 months with radiofrequency neurotomy was
considered inadequate. NRS is represented as 0 with
no pain and 10 with worst pain imaginable. The NRS
is frequently used for pain measurement and its value
and validity have been reported (39).

Bias

In order to avoid bias, assessment of the outcomes
was performed by persons not involved in the perfor-
mance of the procedures.

Data Sources and Measurement

Patient demographics such as weight, height,
procedure dates, duration of relief, average pain score,
percentage of relief were obtained from electronic
medical records.

Statistical Methods

Microsoft Access database was used to enter data
while tables were generated using the IBM SPSS® Statis-
tics version 22. Mean, standard deviation, and percent-
ages were calculated.

Cost Utility Analysis

Procedural costs for one year were calculated using
Medicare reimbursement data for 2021 for both physi-
cian and facility expenses. Quality of life improvement
per year (52 weeks) was estimated based on the costs of
primary outcomes of significant pain relief and improve-
ment in function of 50% of therapeutic lumbar facet
joint nerve blocks and radiofrequency neurotomy (21-
25). The derived procedural costs were considered as di-
rect costs without cost of drugs, constituting 60% of the
overall cost based on widely held surgical studies (41,42)
and the remaining 40% was attributed to indirect costs.
These costs were estimated from direct procedural cost
data with multiplication by a factor of 1.67.

These extrapolations are based on well-regarded
cost utility analysis performed in surgical interven-
tions of lumbar disc herniation, lumbar spinal stenosis,
and lumbar spondylolisthesis from Spine Patient Out-
comes Research Trial (SPORT). Tosteson et al (41,42)
described their approach to calculation of direct and
indirect costs in detail. Direct costs comprised medical
and surgical expenses, whereas indirect costs included
productivity losses, missed days of housekeeping, and
unpaid caregivers, etc. We utilized the same approach
with the extrapolation of these cost ratio analysis,
with incorporation of costs of medication into indirect
costs. Based on this approach, with the elimination of
medication costs from direct costs, transferring them to
indirect costs, the SPORT trials (41,42), showed 2-year
cost of managing disc herniation of $18,645 (68%),
with a total cost of $27,341. Similarly, for spinal stenosis
and spondylolisthesis, direct costs without medication
costs were estimated to be $15,717 with a total cost
of $26,222 or $29,868 with total costs of $42,081 with
60% constituting direct medical expenses without
medication for spinal stenosis and 71% apportioned
to direct expense without medication for spondylolis-
thesis. Based on these expenses, Tosteson et al (41,42)
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estimated quality-adjusted life-year (QALY) for disc
herniation of USD $69,403 with 68% for direct medical
costs without medical therapy, USD $77,600 for spinal
stenosis with direct medical costs of 60% and USD
$115,600 per QALY for degenerative spondylolisthesis
with direct medical costs of 71%. Consequently, in
this analysis, costs were attributed as 40% to indirect
expenses including medical therapy and 60% to direct
costs without medical therapy, and thus multiplication
by a factor of 1.67.

The present investigation compared the unadjust-
ed mean cost per patient. A similar methodology was
utilized in our previous assessments (24,43,44).

REsuLts

Figure 1 flow chart of therapeutic facet joint inter-
ventions shows any potential patient data eligible based
on the diagnostic blocks to 12 months follow-up. One
patient in the lumbar facet joint nerve block group and
none of the patients in the radiofrequency neurotomy

Lumbar Therapeutic Facet Joint Interventions

|

Therapeutic Lumbar Facet Joint
Nerve Blocks
=100

I

Excluded due to not performing the
procedure
=1

Included
=99

|
3-month follow-up = 99
No withdrawals
+ 99 patients included in analysis

6-month follow-up = 77
After 3 months - Converted
20 patients to RFT
1 patient to medication
1 patient lost to follow-up
2 patients (1+1) due to inadequate pain
relief or lost to follow-up
# 55 of 57 patients included in analysis

Lumbar Radiofrequency Neurotomy
=227

Excluded due to not performing the
procedure
=0
|
Included
=227
|
3-month follow-up = 227
No withdrawals
+ 227 patients included in analysis

6-month follow-up = 167
After 3 months — Converied
36 patients to FJNB
6 patients to epidural
6 patients to medication
12 patients lost to follow-up
60 patients (36+6+6+12) due to
inadequate pain relief or lost to
follow-up
* 167 of 227 patients included in analysis

12-month follow-up = 43
After 6 months - Converted
19 patients to RFTN
10 patients lost to follow-up
10 patients due to inadequate pain
relief or lost to follow-up
* 33 of 43 patients included in analysis

12-month follow-up = 148
After 6 months - Converied
11 patients to FJNB
5 patient to epidural
1 patient to medication
1 patient lost to follow-up
1 patient excluded due to drug abuse
19 patients (11+5+1+1+1+1) due to inadequate
pain relief or lost to follow-up
* 148 of 227 patients included in analysis

neurotomy.

Fig. 1. A schematic presentation of patient flow at 1-year follow-up of lumbar facet joint nerve blocks and radiofrequency
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group were excluded due to therapeutic procedures not
being performed with inclusion sample of 99 in the lum-
bar facet joint nerve block group and 227 in the lumbar
radiofrequency neurotomy group. Overall, a total of 48
patients in the lumbar facet joint nerve block group and
148 patients in the radiofrequency neurotomy group
were available for one year follow-up. There were 39
patients who were moved to radiofrequency neurotomy
based on insurance requirements. In the radiofrequency
neurotomy group, 10 of 79 patients experienced signifi-
cant side effects and refused to undergo radiofrequency
neurotomy and all the patients with side effects or in-
adequate relief were converted to therapeutic lumbar
facet joint nerve blocks.

Flow

In the lumbar facet joint nerve block group, a total
of 12 patients were nonresponsive to therapeutic facet
joint nerve blocks and converted to other treatments,
39 patients were converted to radiofrequency neu-
rotomy based on insurance requirements.

In the lumbar radiofrequency neurotomy group,
79 patients had either inadequate relief (69 patients)
or other reasons (10 patients). Of these, 47 patients
were converted to therapeutic facet joint nerve blocks,
11 patients were converted to lumbar interlaminar
epidural, 7 patients were converted to medication
management, 14 patients were lost to follow-up with
10 patients due to other reasons.

Demographic Characteristics

Demographic characteristics of baseline data are
shown in Table 1 with no significant difference be-
tween the 2 groups.

Analysis of Data

Data were analyzed for both groups. The initial
number of patients in the lumbar facet joint nerve block
group were 99 compared to 227 in the radiofrequency
neurotomy. At 3 months, these numbers remained the
same. However, at 6 months, these numbers changed
to 77 for nerve blocks and 167 for radiofrequency neu-
rotomy. Finally, at 12 months, there were 48 patients
in the nerve block group and 148 patients in the radio-
frequency neurotomy completing one year follow-up.

For the analysis of data, patients who transferred
to other treatments due to insurance issues were not
included as inadequate relief; however, the patients
moved due to insufficient relief were placed into the
inadequate group. Consequently, the analysis was 99

of 99 patients in the therapeutic nerve block group
and 227 of 227 patients in radiofrequency neurotomy
group at 3 months, 55 of 57 in the nerve block group
and 167 of 227 in the radiofrequency neurotomy group
at 6-month follow-up, and finally at 12-month follow-
up the numbers completing 12-month follow-up and
analyzed were 38 of 48 in the nerve block group and
148 of 227 in the radiofrequency neurotomy group.

Outcomes

Numeric pain scores are illustrated in Table 2,
whereas Table 3 shows the duration of relief in weeks
for both groups of patients per procedure.

Table 4 and Fig. 2 shows the portion of patients
with significant pain relief at 3, 6, and 12 months.
Overall, 100% of the patients experienced significant
pain relief at 3-month follow-up, whereas at 6 months,
it was 99% for lumbar facet joint nerve block group
and 74% for lumbar radiofrequency neurotomy group.
At the 12-month follow-up, improvement was 79%
in the lumbar facet joint nerve block group and 65%
in the radiofrequency neurotomy group. There was
a significant difference at 6 months (P < 0.01).and no
significant difference (P > 0.06) at 12 months.

Cost Utility Analysis

In this analysis, cost per procedure, overall cost,
and cost for improvement in quality of life were as-
sessed for both groups based on the quality-of-life im-
provement as shown in Table 5. Total direct procedure
costs with quality-of-life improvement for one-year
were $4,664 for lumbar facet joint nerve blocks and
$5,446 for lumbar radiofrequency neurotomy. Overall,
280 procedures were provided on average for patients
who stayed in the treatment for lumbar facet joint
nerve blocks and 386 procedures for the lumbar radio-
frequency neurotomy.

Discussion

Lumbar facet joint nerve blocks and radiofre-
quency neurotomy in this study demonstrated equiva-
lent outcomes and cost utility with improvement
in a significant portion of patients. Of the patients
completing a one-year of follow-up, 79% (38 of 48) in
the therapeutic facet joint nerve block group and 65%
(148 of 227) in the radiofrequency neurotomy group
maintained significant reductions in pain. In addition,
there were significant portion of patients with greater
than 50% pain relief with 100%, 99% and 79% in the
lumbar facet joint nerve block group and 100%, 74%
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and 65% in the radiofrequency neurotomy group at 3,
6, and 12-month follow-up. As a result, lumbar facet
joint nerve block outcomes were significantly better at
6 and 12-month follow-up compared to radiofrequency
neurotomy outcomes with 99% vs. 74% and 79% vs.
65%. Cost utility was similar with the average for one-
year improvement in quality of life of $4,664 in the
therapeutic nerve block group and $5,446 in the ra-
diofrequency neurotomy group. The main differences
consisted of the number of patients converted to other
treatments, either due to inadequate relief or due to
side effects and was 73 of 227 (35%) in the radiofre-
guency neurotomy group with 6 patients, or 4%, due to
side effects in the therapeutic lumbar facet joint nerve
block group. Overall, while outcomes are superior and
cost utility is similar, the number of patients withdraw-
ing from the radiofrequency neurotomy procedures
was higher at 35%. When all patients were considered,
the mean number of procedures were 3.2 + 1.0 in the
facet joint nerve block group compared to 1.6 + 0.5 in
the radiofrequency neurotomy group.

The results of this assessment are similar to previ-
ously published randomized controlled trials of lum-
bar facet joint nerve blocks and previously published
studies, systematic reviews and guidelines for both
approaches (3,21-24,45). Average pain relief per proce-
dure over a period of 2 years was reported as 19 weeks
per procedure with 85% of the patients reporting sig-
nificant improvement in patients receiving bupivacaine
alone, and 19 weeks per procedure for those receiving
bupivacaine with steroids, 90% reported significant
pain relief (> 50%) at 2 years (21). Radiofrequency
neurotomy results were variable; however, the average
number of weeks has not been assessed. Based on LCDs,
therapeutic facet joint nerve blocks are permitted after
3 months if there is at least 50% improvement in pain
and/or function, whereas radiofrequency neurotomy is
only permitted after 6 months (46-49). In our practice
the procedures were performed as per the LCD guid-
ance based on the improvement lasting at least 3 or
6 months. If patients failed to report adequate relief
the procedures were not repeated. The estimated costs
for one year quality of life were $4,664 for facet joint
nerve blocks and $5,446 for radiofrequency neuroto-
my, with higher costs for radiofrequency neurotomy.
These costs are similar to our previous publication of
lumbar facet joint nerve blocks (24), wherein the total
estimated cost, including procedure costs, drug costs,
and indirect costs for one-year was $4,432, calculated
on the basis of reimbursement in 2016. The cost utility

Table 1. Demographic characteristics.

Lumbar
Therapeutic Lumbar
Medial Radiofrequency
Branch Neurotomy
Blocks (227)
(99)
Gender Men 41 (41%) 86 (34%)
‘Women 58 (59%) 141 (62%)
Age (Years) Mean + SD 51.3+114 559+ 11.8
<45 29 (29%) 42 (19%)
45-65 52 (53%) 112 (49%)
>65 18 (18%) 73 (32%)
Race White 85 (86%) 193 (85%
Aﬁlf;f:fns 14 (14%) 34 (15%))
Weight Mean+SD | 203.1+56.9 195.7 + 53.4
Height Mean +SD |  66.9 +4.1 66.4+3.9
BMI Mean+SD |  31.9+8.5 312 +83
o tion | <25 18 (18%) 52 (23%)
25-29.99 30 (30%) 71 (31%)
>=30.0 51 (52%) 104 (46%)
Side Bilateral 83 (84%) 200 (88%)
Unilateral 16 (16%) 27 (12%)
Levels L1/2-L5/S1 1 (1%) -
L2/3-L5/S1 22 (22%) 19 (8%)
L3/4-15/S1 74 (75%) 208 (92%)
L4/5-L5/S1 2 (2%)
Insurance Medicare 36 (36%) 106 (46%)
Medicaid 37 (38%) 67 (30%)
Others 26 (26%) 54 (24%)
fcfreeh“e Pain | ) ean £ SD 8.2+0.4 8.1+0.76
Er(;;fiures Mean+SD | 2.8+ 0.45 1.7 +0.46
Table 2. Pain relief characteristics.
Lumbar Facet Joint Lumbar
Nerve Blocks Radiofrequency
99) Neurotomy (227)
Baseline 82+04 8.1+0.8
(99) (227)
3 months 3.5%+0.7 3.6+ 09
(99) (227)
6 months 3.42'7;)0.6 3.2(’;;1;).6
12 3.4*+£0.5 3.1*+04
months (48) (148)

* Significantly different from baseline values within the group.
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Table 3. Average significant pain relief (weeks) by procedures.

Lumbar Facet Joint Nerve Blocks Lumbar Radiofrequency Neurotomy
No. 50-70% >70% Total No 50-70% >70% Total
Relief Relief Relief Relief Relief Relief
1st Procedure 99 126£2.8 0.5+2.1 13.1+£2.1 227 20.3+£9.5 0.7+3.2 21.0+£9.3
2nd Procedure 77 13.6 £ 2.1 0.1£0.2 13.6 £2.1 161 244+7.0 0.8+£3.9 251+6.1
3rd Procedure 66 13.6 £2.1 0.0 13.6 £2.1
4th Procedure 44 133+1.7 02+1.2 134+1.2
Total 99 37.0+17.1 0.6 +2.3 373+16.2 227 37.6 £20.8 1.2+£55 37.9 £20.5

Table 4. Proportion of patients with significant pain relief.

Lumbar Facet Lumbar p
Joint Nerve Blocks | Radiofrequency value
99) Neurotomy (227)

Baseline 99 227
3-month 99 227
follow-up (100%) (100%) 1.000
6-month *55/57 **167/227 0.01
follow-up (96%) (74%) ’
12-month #38/48 ## 148/227 50.05
follow-up (79%) (65%) '

*  patients were eliminated due to inadequate pain relief, side effects

or lost to follow-up at 3 months

** patients were eliminated due to inadequate pain relief, side effects
or lost to follow-up at 3 months

# patients were eliminated due to inadequate pain relief, side effects
or lost to follow-up at 6 months

## patients were eliminated due to inadequate pain relief, side effects
or lost to follow-up at 3 months

for radiofrequency neurotomy are not available in the
US. However, a recent publication from Sweden (50)
showed cost effectiveness. This may be the first study
assessing the cost utility analysis of radiofrequency
neurotomy and the only study comparing outcomes
and cost utility of lumbar facet joint blocks and lum-
bar radiofrequency neurotomy. For lumbar facet joint
nerve blocks, the cost is similar to multiple other treat-
ments (24,44,51-53). Additionally, a large portion of
patients have undergone bilateral nerve blocks (83%)
and radiofrequency procedures (88%), yielding the cost
of average procedure higher than epidural injections.
In the past, we have reported cost utility of caudal
epidural injections of $3,628 (51), lumbar interlaminar
epidural injections of $3,301 (52), thoracic epidural of
$3,245 (44), and percutaneous adhesiolysis of $4,426
(53). Costs of diagnostic nerve blocks were not included

in either category.
The complication rate is higher in the radiofre-
quency neurotomy group, as is the pro-

W ilombar facet point nenne biccks

HL L 1005
100,008 a6%"
Ta%
30.07% 4%
at 3 month at & months at 2o

portion of patients with inadequate pain
relief and converting to other modalities
of treatment. Some complications are
seen with both modalities. Radiofre-
quency neurotomy seems to have a
higher proportion of side effects and
inadequate pain relief. Overall, 12% of
patients in the lumbar facet joint nerve
block group and 79% of patients in the
radiofrequency neurotomy group were
converted to other treatments due to
inadequate pain relief. This is of practi-
cal interest as the new LCDs and medical
coverage policies may not allow us to
treat these patients with epidural injec-
tions (54-56). This may lead to reliance

65%

joint nerve block and lumbar radiofrequency neurotomy
*P<0.01

Fig. 2. Proportion of patients with significant pain relief for lumbar facet

on more expensive treatments, some of
which are already increasingly utilized
(8,11-13,57-60).
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Table 5. Cost utility analysts for lumbar facet joint nerve blocks and lumbar radiofrequency neurotomy.

Lumbar Facet Lumbar
Joint Nerve | Radiofrequency
Blocks Neurotomy

Number of patients 99 227
Total number of procedures for 1 year 280 386
g:llglragriosflt)reatments for 1 year per patient 28412 17 405
?E:;E)cain; 1i)mprovement in 1 year per patient 373+ 16.2 37.9 +20.1
Significant improvement in weeks per procedure 13.4+£2.0 22.1 £9.1
(mean) + SD (280) (386)
Total cost ($) all procedures
Physician $53,978 $150,310
Facility $146,864 $400,061
Total $200,842 $550,671
Average cost per procedure ($)
Physician $227 +30.4 $389 +44.7
Facility $528 + 68.6 $1,036 £ 119.1
Total $755 + 98.8 $1,245 + 163.8
Direct procedural cost ($) improvement in quality of life per one year for all patients $200,842 $550,671
ir;illrreecctt cporitz eiglcllrt:ici(r)ls%)c)lrug costs per one year improvement in quality of life ($) for all patients (67% $134,564 $368.950
g:::lfzit;rlrll;t:;le;(zts including procedural costs, costs of medicine and other indirect costs per one $335.406 $919.621
Average cost ($) improvement in quality of life per week $89.70 $107
Average cost ($) improvement in quality of life per one year $4,664 $5,446

Lumbar facet joint nerve blocks are proposed
to be effective through neural blockade with local
anesthetics based on local anesthetics resulting in
suppression of nociceptive discharge (61), the block of
axonal transport (62,63), the block of the sympathetic
reflex arc, the block of sensitization (64,65), and anti-
inflammatory effects (66). The long-term effectiveness
of local anesthetics has been shown in a host of pre-
vious studies following local anesthetic nerve blocks
or epidural injections (5,61-74). In fact, van Eerd et
al (74) performed a double-blind RCT assessing the
effectiveness of bupivacaine injection compared to
radiofrequency neurotomy. In this study, no diagnostic
blocks were performed. They showed that the success
rate in the study was lower than other studies as shown
in a systematic review (75). Interestingly, similar to our
previous studies, they showed that the assumption that
the duration of the pharmacological effect of local an-
esthetic blocks is in accordance with the duration of

the post-block pain relief is contradictory. They showed
a clinically important relief of pain in over 50% of the
patients at 6 months after injection of bupivacaine.
In addition to the proposed hypothesis of long-acting
effectiveness of local anesthetics, they also suggested
a shift in the balance between central facilitatory and
inhibitory control with the injection of local anesthet-
ics. In this study, based on Numeric Rating Scale (NRS)
treatment success, it was equal between local anes-
thetic injection only or radiofrequency neurotomy at
3 months, whereas at 6 months, bupivacaine injection
only declined to 51.3%, whereas radiofrequency neu-
rotomy declined to 55.6% with no significant differ-
ence between the groups. In contrast, radiofrequency
neurotomy coagulates the peripheral axons; however,
it does not permanently destroy the nerves as believed
by calling it burning. Consequently, dorsal root ganglia
of these nerves remain intact, recovering from coagula-
tion over a period of weeks to months slowly; however,
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as the nerves recover, pain recurs. Thus, while improve-
ment with radiofrequency neurotomy is longer lasting,
it is not permanent.

The rate of side effects was higher in the radiofre-
quency thermoneurolysis group. As described, reported
complications of radiofrequency neurotomy include in-
creased pain, burning, decreased sensation, allodynia,
along with inadvertent lesioning of the spinal nerve or
ventral ramus or entering the spinal cord, which can
lead to significant issues (3,36,76-80). Infections may
be also concerning, specifically with the COVID-19
pandemic (3). In addition, radiofrequency neurotomy
may be associated with additional risks in patients
with implantables, including pacemakers and defibril-
lators (79). Further, surgical interventions with fusions,
specifically with the posterior approach, may interfere
with radiofrequency neurotomy. In fact, Medicare LCDs
describe anterior lumbar interbody fusion as a contra-
indication to radiofrequency neurotomy. In patients
with anticoagulant therapy, lumbar facet joint nerve
blocks may be performed with lower bleeding risk than
radiofrequency neurotomy (36). Compromised medical
status may contraindicate or put patients at higher risk
or make them uncomfortable. Lumbar facet joint nerve
Blocks may have some of these complications; however,
they are extremely rare (3,36,37,81).

Cost effectiveness and cost utility studies estimat-
ing the ratio between the cost of a health-related
intervention and the benefit it produces in terms of
number of years lived in full health by the beneficia-
ries. Multiple studies have assessed cost effectiveness
of various treatments in managing chronic low back
Pain (41,42). Tosteson et al (41,42) performed cost
utility analysis in surgical interventions of lumbar disc
herniation, lumbar spinal stenosis, and lumbar spon-
dylolisthesis from SPORT. They estimated QALY for disc
herniation of USD $69,403 with 68% for direct medical
costs without medical therapy, USD $77,600 for spinal
stenosis with direct medical costs of 60%, and USD
$115,600 per QALY for degenerative spondylolisthesis
with direct medical costs of 71%. Other assessments
showed improvements in QALY, but without cost for
QALY determined in 45% of the studies assessed. Simi-
larly, Indrakanti et al (82) showed that a greater value
was placed on studies of non-operative treatments
compared to surgical treatments. Spinal cord stimula-
tion has been shown to be cost effective by Taylor et
al (83), based on the National Institute for Health and
Care Excellence (NICE) criteria (84) at a cost of £5,624
per QALY. Kumar and Rizvi (85) also assessed the cost

effectiveness of spinal cord stimulation therapy in the
management of chronic pain of failed back surgery
syndrome, complex regional pain syndrome, peripheral
arterial disease, and refractory angina pectoris, show-
ing 2010 CAN $9,293, CAN $11,216, CAN $9,350, and
CAN $9,984 respectively, per QALY gained. As discussed
earlier, analyses in interventional pain management
techniques have shown significant effectiveness of all
the modalities studied including epidural injections,
and facet joint nerve blocks and percutaneous adhe-
siolysis (3,5,24,43,44,51-53).

Indirect costs are not always considered in health
technology assessments (86,87) which has particular
impact in the United States. This is, to our knowledge,
the first assessment ever performed for comparing not
only clinical utility, but cost utility of both techniques in
a practical setting.

There are advantages to this study including the
relatively large number of patients. Further, we also uti-
lized pain relief and significant improvement criteria.
In addition, we calculated direct procedural costs based
on Medicare fee schedule for 2021, applied across the
board, which contributed to 60% of the total costs
with addition of 40% of the costs for indirect costs.
We showed average cost per procedure for ambulatory
surgery center and physician fee of $755.98.8 + $98.8
for lumbar facet joint nerve blocks and $1,245 + $163.8
for radiofrequency neurotomy. Total costs are obtained
by multiplication of direct costs by a factor of 1.67. This
provided with average costs for improvement in qual-
ity of life for one-year of $4,664 for lumbar facet joint
nerve blocks and $5,446 for lumbar radiofrequency
neurotomy. These costs are well below the coverage
threshold in the United Kingdom or the £20,000 per
year QALY as recommended by NICE (84).

Limitations of this study include its retrospective
nature, which can introduce various biases. Lack of a
control group or specifically placebo-controlled design
is another limitation. In addition, this was a single cen-
ter study performed in an ambulatory surgery setting.
However, observational methods in comparative effec-
tiveness research have been well established (88). Con-
cato et al (88) in a review of observational methods and
comparative effectiveness research comparing RCTs and
observational studies for their validity concluded that
well conducted observational studies can provide valid
results in comparative effectiveness research, similar to
randomized trials. Additional limitations of our study
include that only current expenses in the therapeutic
phase were included. However, only physician and fa-
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cility costs were utilized instead of analysis in various
other settings, as well as other modalities utilized in
conjunction with the therapeutic phase. The other limi-
tation is that this is a retrospective analysis with a large
proportion (30%) of patients in the radiofrequency
neurotomy group reporting inadequate pain relief and
an additional 10 patients (4%) reporting other issues.

These results reflect the procedures performed
in an ambulatory surgery center setting, whereas the
procedures performed in an office setting may be less
expensive for the facility portion, and in a hospital
setting significantly higher than ambulatory surgery
center payments. However, physician payments remain
the same in all settings.

CONCLUSION

In the present investigation, clinical utility with
96% and 79% for lumbar facet joint nerve blocks, com-
pared to 74% and 69% for radiofrequency neurotomy
group achieving significant pain relief of > 50% at 6
months showing significantly better outcomes with
lumbar facet joint nerve blocks. The cost utility of ther-
apeutic facet joint nerve blocks and radiofrequency

neurotomy are similar at $4,664 vs. $5,446 per QALY for
lumbar facet joint nerve blocks vs. radiofrequency neu-
rotomy. The limitation of radiofrequency neurotomy is
its higher failure rate in terms of achieving adequate
pain relief. In this real-world practice, we found those
patients had limited options for further management.
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