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Background: Facet joint syndrome accounts for many patients’ chronic neck and low back pain.
Current interventional treatment options for these conditions include radiofrequency ablation (RFA)
and endoscopic rhizotomy (ER), which target the medial branch of the dorsal ramus innervating
the facet joint capsule. RFA is a percutaneous procedure in which radiofrequency waves ablate the
medial branch. ER, a newer and more invasive procedure, is typically reserved for patients who
have not responded to RFA. This retrospective cohort study aims to compare the postoperative
pain level (VAS score), duration of pain relief, and opioid intake among patients who have received
ER to those of patients who have received RFA. The results of these operations at all 3 spinal levels
will be examined.

Objectives: To evaluate the longevity and quality of pain relief status post RFA versus ER for facet
joint syndrome.

Study Design: A retrospective cohort study that includes patients treated with sequentially with
RFA and then ER. The study analyzed the endpoint after each procedure for each spinal region.

Setting: Three urban neuro-spine centers.

Methods: The study utilized the Strengthening the Reporting of Observational Studies in
Epidemiology Analysis (STROBE) initiative. Patients with positive diagnostic medial branch blocks
(80% pain relief) obtained RFA and ER, in sequence. The region of procedure (cervical, thoracic,
or lumbar), morphine milligram equivalent (MME) requirements, VAS pain scores before and after
the procedure, and duration of relief were collected from the electronic medical records. Patient
follow-ups were conducted at 3 months, 6 months, 9 months, 12 months, and after 12 months.

Results: Among the 234 patients who underwent 511 RFAs and 386 ERs, ER was associated with
significantly better efficacy than RFA in VAS scores (P = 0.001), opioid consumption (P = 0.0442),
and duration of pain relief (P < 0.0001), with all spinal levels analyzed aggregately. However, with
each spinal region analyzed separately, ER was associated with significantly lower VAS scores only
in the lumbar spine (P < 0.0001) while the longer duration of relief persisted across all regions (P
< 0.05).

Limitations: The study design was retrospective and nonrandomized. The study also did not
utilize functional scales, e.g., the Oswestry Disability Index. Finally, ER is not available to the public.

Conclusion: Both procedures decrease pain levels and opioid consumption significantly. ER is
associated with lower pain levels, lower opioid consumption, and a longer duration of pain relief
than RFA in the aggregate data. However, when each spinal region is re-analyzed separately, ER
results in significantly lower pain levels only in the lumbar spine. Nonetheless, ER continues to
provide a longer relief duration than does RFA in all spinal regions. Deploying ER sooner in patients
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acet joints are part of the 3-joint complex of

adjacent vertebrae, comprising the 2 zygophageal

joints and intervertebral disk space, where
degeneration in one leads to accelerated degeneration
in others (1,2). Facet joint syndrome, characterized by
the degeneration of the facet joint capsule and the
subsequent transmission of noxious stimuli by the dorsal
ramus, is a common spinal pathology, accounting for
a substantial portion of patients with spinal pain (3).
Clinically, this condition is characterized by dull, aching
axial pain in the “facet joint pain pattern” in the neck,
shoulders, hips, and thighs, exacerbated by cervical or
lumbar extension (4-6). However, the clinical symptoms
do not correlate with radiologic changes (7,8).

The dorsal rami of the spinal cord divide into me-
dial, intermediate, and lateral branches. The medial
nerve supplies the facet joint at the same and superior
levels (Fig. 1a). The intermediate and lateral nerves are
more superficial and descend laterally and caudally,
supplying the back muscles. Medial branches at 2 levels
(above and below) innervate each facet joint (Fig. 1B)
(7). In cases of facet joint syndrome, these nerves are
impinged upon by the bony protuberances, causing
pain.

While intervertebral disc herniation is typically
considered a leading cause of back pain, other struc-
tures may also contribute to it (including pathology of
the muscles, ligaments, dura, and sacroiliac joints) (9).
Facet joint syndrome is also recognized as a leading spi-
nal pathology. Facet joint syndrome is comorbid with
trauma (e.g., whiplash injury), failed back surgeries,
degenerative disease (e.g., osteoarthritis with facet hy-
pertrophy and vacuum phenomenon), debility, fracture
(e.g., spondylolisthesis), and excessive biomechanical
stress secondary to poor posture (7).

Spinal pain is the most common cause of disability
in the USA, with a lifetime prevalence of 54 to 80%
(4,10). Specifically, the prevalence of facet joint pain in

the cervical, thoracic, and lumbar spine is 49.3%, 34-
48%, 16-41%, respectively (12,19). At the individual
level, spinal pain has severe psychosocial sequelae, in-
cluding depression, dependence on others in perform-
ing activities of daily living, reduced productivity, and
loss of income (11). Spinal pain also carries enormous
health care costs due to unnecessary surgery, imag-
ing overuse, and time off from work. In addition, at
a population level, spinal pain has significant implica-
tions on expenditure. In 2016, an estimated $134.5 bil-
lion was spent on low back and neck pain, accounting
for the highest public insurance spending (33.7%) (10).
Furthermore, health care costs caused by facet joint
interventions increased by 79% from 2009 to 2018 in
Medicare populations (10).

Current surgical treatment options for facet joint
syndrome include the medial branch block (MBB),
needle-radiofrequency ablation (RFA), and endoscopic
rhizotomy (ER) (8). The MBB is a standard procedure
used to diagnose and manage facetogenic pain. If a
patient’s history and physical examination reveal that
the facet joint may be the primary pain source for that
patient, an MBB is diagnostic (12). The MBB procedure
involves targeting the medial branch of the dorsal ra-
mus of a spinal nerve and infiltrating the local tissue
with a local anesthetic. Since the dorsal rami exit neu-
roforamina above and below the innervated facet joint
capsules (Fig. 1B), 2 levels are targeted at a minimum.
If the patient reports at least 80% relief of symptoms
after 2 MBBs, the diagnosis of facet joint syndrome
is supported, and the local coverage determinations
prefer the progression to percutaneous needle radio-
frequency ablation (RFA) (8,12-14). RFA is a medical
procedure intended to destroy tissue with the use of
current-generated heat (15). Image-guided RFA can be
performed percutaneously with a similar technique to
the MBB that uses a cannula and radiofrequency gener-
ator instead (16,17). Ablating the medial branch nerve
stops the facet joint (i.e., the zygapophyseal joint) from
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Fig. 1. Lumbar endoscopic rhizotomy
(L3-4, L4-5 levels). A: Patient
positioning for the lumbar ER. N .
The recommended technique for A S ! : - H cephalie
the performance of ER. One hand : 8L
(dominant) for using equipment, e.g.,
BiTip or pituitary through the working
channel, and the other (non-dominant)
for scope and sheath handling on a
patient undergoing cervical ER. B:
innervation of facet joints (L3-4, L4-5
levels). C: single-incision technique. A:
lateral view of L5-S1 with an endoscope
and BiTip transecting the L5 medial
branch. B: Lateral view of L3-L4
cannula with endoscope. Fluoroscopic é & e
view of the cannula, endoscope (D-F') Sl

and BiTip transecting the L5 medial o Caudal

branch (G-H). F: needle placement Do
targeting the L5 medial branch.

Vr: ventral ramus. Dr: Dorsal ramus. M: me-
dial branch. I: intermediate branch. L: lateral
branch. a: ascending branch. d: descending
branch. Posterior (a) and posterolateral (b)
view of the lumbar spine. Endoscopic views
of the medial branch of the dorsal ramus be-
fore transection (c) and after transection (d).
L4SAP: superior articulating process of the
fourth lumbar vertebrae. L4SP: spinous pro-
cess of the fourth lumbar vertebrae. L3mb:
medial branch of the 3rd lumbar vertebrae.
L4TP: transverse process of the fourth lum-
bar vertebrae. (Fig. 1b used with permission
from Perolat et al.)

Sacral ala
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transmitting pain signals to the brain, reducing low
back pain. Several controlled studies show that RFA
decreases pain scores on the visual analog scale (VAS)
(4,17,18). While complications of RFA are rare, at a risk
of 1%, its potential side effects include both localized
and neuropathic pain after the procedure (4,19). Al-
though 100% of patients typically achieve initial pain
relief after RFA, irrespective of region, 31%, 18%, and
26% report recurrence of pain after an average of 6
months in the cervical, thoracic, and lumbar regions,
respectively (20-30).

A newer technique to transect the medial branch
nerve for facet joint syndrome is endoscopic rhizot-
omy ablation (ER) (31-33). In this procedure, physi-
cians use an endoscope to visualize the affected facet
joint’s dorsal medial branch (DMB), which makes for
precise ablation of the nerves surrounding the joint.
Several studies demonstrate that endoscopic rhizot-
omy ablation decreases VAS scores for pain (31-33).
However, a few direct comparative studies of ER and
RFA exist, focusing on the lumbar spine, and in these,
ER demonstrates more prolonged efficacy than RFA
(23,31).

Consequently, we undertook this retrospective
cohort study to compare patients’ pain levels (as rep-
resented by VAS scores), duration of pain relief, and
opioid intake following RFA and then ER. To our knowl-
edge, only a few studies have compared the effects of
ER to those of RFA on VAS scores and duration of pain
relief for patients with chronic low back pain (23,31).
However, our study provides a retrospective cohort
study comparing ER and RFA on 3 outcomes (opioid
use, duration of pain relief, and VAS score) at the L-
spine, T-spine, and C-spine.

METHODS

This study applied the Strengthening of the
Reporting of Observational Studies in Epidemiology
(STROBE) criteria.

Study Design

The study was approved by the local institutional
ethics committee (IRB ID: STUDY00005877). Data were
collected from an IRB-approved database covering
procedures from July 2015 to March 2021. In this ret-
rospective, nonrandomized cohort study, we included
patients who had received RFA for facet joint syndrome
and then proceeded to have ER due to the failure of
the initial treatment. Patient outcomes after ER were
compared to their earlier outcomes after RFA.

Setting
An outpatient interventional pain management
clinic.

Patients

Inclusion Criteria

Patients had pain from lumbar spondylosis and
facet arthrosis with poor results from RFA only. The
inclusion criteria were as follows: (1) having chronic
low back pain for a course longer than 3 months; (2)
being nonresponsive to 2 months of conservative treat-
ment, including physical therapy and NSAIDs; (3) seeing
no change of lower limb sensation, movement, and
reflexes as well as no bowel or bladder changes; (4) pre-
senting hyperplasia of the zygapophysial joints, osteo-
phytes of the articular process, narrowing of the joint
space, osteoarthritis, asymmetry, or the intraarticular
vacuum phenomenon as an imaging feature (recom-
mended, not required); (5) having reported more than
80% pain relief after 2 MBBs with 0.25% bupivacaine
at the transitional part of the superior articular process
and transverse process within 3 months.

Exclusion Criteria

The exclusion criteria were as follows: (1) having
fractures, tuberculosis, infections, or tumors; (2) having
other causes of spinal pain, e.g., discogenic disease and
sacroiliac joint disease; (3) being under 18 years of age;
(4) or pregnant.

Sample Size

Two hundred thirty-four patients with chronic
lumbar zygapophysial joint pain met the inclusion cri-
teria and enrolled in our study (Fig. 2). The sample size
is considered large when compared to previous studies
on all the spinal regions (23,31-33).

Data Collection

We collected data from an IRB-approved database
for procedures from July 2015 to March 2021. Two
hundred thirty-four patients underwent the sequence
of RFA followed by ER due to unsatisfactory relief from
RFA or a duration of relief of < 6 months.

Assessment

All patients underwent a comprehensive history,
a physical examination, and an evaluation of the re-
sults of prior procedures and investigations they had
experienced. Examinations and evaluations of patients
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were performed by one physician (BY). The charts were
reviewed, and 234 patients who underwent at least
one RFA followed by ER were identified.

Informed Consent

Informed consent was obtained after discussing
risks, benefits, and alternative treatments with the
patients.

Procedures

As a standard for both ER and RFA procedures in all
regions, the patient was taken to the operating room
and placed in a prone position, with a soft pillow set un-
der the abdomen to maintain a position of kyphosis for
the thoracic and lumbar regions. The surgeon stood on
the side on which the procedure would be performed,
and the fluoroscopy machine was on the opposite side
(Fig. 1A and Figs. 3A-B). The procedure was performed
while the patient was under sedation. In accordance
with surgical protocol, a timeout was performed to
confirm the correct patient and procedure information.
After adequate sedation, the patient’s neck or back was
cleaned sterilely using ChloraPrep™ (Becton, Dickinson
and Company) or Betadine® (iNova Pharmaceuticals)
x3; sterile drapes and a C-arm cover were applied. A
preoperative antibiotic was given. A 25-gauge 1.5-inch
needle was used to place 0.5 mL of 1% lidocaine over
the superomedial aspect of the transverse process, tar-
geting the skin and subcutaneous tissue.

ER Surgical Method

Under fluoroscopic guidance, the corresponding
vertebral pedicle and laminae were identified. A stab
incision was made using a #11 blade. An obturator was
inserted and directed at the point of intersection be-
tween the superior articular process and the transverse
process of the corresponding vertebral level. Proper
dilator placement was confirmed using fluoroscopy in
the anteroposterior, oblique, and lateral views with a
GE OEC 9900 Elite C-arm (General Electric Company)
(Fig. 1 D-F). The working cannula was placed over the
obturator. After the obturator was removed, the en-
doscope was then inserted through the working can-
nula. The soft tissue was fully ablated to expose the
bone surface of the dorsal transverse process and the
superior articular process. As an example, if the dorsal
ramus of L5 was the target of interest, the probe was
directed toward the point of intersection between
the superior articular process and the alae sacralis. For
C4-5, the dorsal ramus splits into superficial and deep

l Refer to clinic with back pain |

I Physical exams, imaging studies |

Facet joint pain confirmed with
MBB Cervical Thoracic Lumbar
+ N=116 N=58 N=335
RFA t 1 t
N=511
ER
N=386 il v 1
l Cervical Thoracic Lumbar
Patient charts included N=66 N=32 N=288
N=234

Fig. 2. Flow chart of patients and procedures included in
the study cohort. All patients underwent an MBB, RFA,
and ER in sequence. MBB: medial branch block; RFA:
radiofrequency ablation; ER: endoscopic rhizotomy.

branches by tendinous fibers of semispinalis capitis,
with the medial branch coursing deeper. If C3 was the
target, the endoscope was directed at the dorsolateral
aspect of maximum convexity between the transverse
and superior articulating processes.

After the extraspinal nerve (medial branch) was
directly visualized and identified, using a radiofre-
quency bipolar cutting tip, the dorsal medial branch
was dissected and ablated (Fig. 1 G-H). The incision was
then closed after removing the endoscope and working
cannula using a 4.0 Monocryl™ suture (Ethicon, Inc.).
The incision was covered with wound closure strips and
sterile dressing.

RFA Surgical Method

For RFA, a 20-gauge 100 mm radiofrequency
needle from Stryker with a 10 mm active Stryker tip
was inserted anteriorly until bony contact was made at
the junction of the transverse process with the supe-
rior articulating process under fluoroscopic guidance.
Sensory (100 Hz) followed by motor (2 Hz) testing was
performed at each target site in all our patients, and
the stimulus threshold generally did not exceed 2V. A
0.75 cm probe was used in the cervical region, whereas
in the thoracic and lumbar regions, a 100 mm probe
was used. Correct positioning was verified with a lat-
eral view. During the procedures, the surgical team
ensured that there was no 1) paresthesia during place-
ment of the needle, 2) aspiration of blood, or 3) lower
extremity fasciculation with 5 volts at 2-Hz stimulation.
Following the injection of 0.5 mL of 2% lidocaine at the
level of interest, 2 RF lesions along the nerve path were
performed at 80°C for 90 seconds at each site.

www.painphysicianjournal.com
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Fig. 3. Cervical endoscopic rhizotomy. A-B: Patient positioning. The recommended technique for the performance of ER. One
hand (dominant) for using equipment, e.g., BiTip or pituitary through the working channel, and the other (non-dominant)
for scope and sheath handling on a patient undergoing cervical ER. C-F: Radiological lateral (C) and AP (D) views of the
left C2-3 medial branch identified with the 18G spinal needle. Radiological lateral view of the cannula before inserting scope
to identify the correct C2-3 medial branch level before (E) and after (F') inserting scope and the bipolar tip during dissection.
G-H: lateral view of the BiTip transecting the C3 medial branch nerve. C3SAP: superior articulating process of the third
cervical vertebrae. C31AP: inferior articulating process of the third cervical vertebrae. C3Mb: medial branch of the third

cervical vertebrae.
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Discharge and Postoperative Assessments

All patients were discharged 30 to 45 minutes after
completion of the procedures. The patients were all
contacted by a registered nurse within 24 hours after
the block, and responses were recorded. All patients
also returned for follow-up visits to assess pain relief
and the total duration of > 50% relief.

Variables and Data Measurement

Demographic data collected included age, gender,
ethnicity, surgical history, and operative level. The VAS
scores and morphine milligram equivalents (MMEs) for
opioid consumption were collected before and after
the procedures. Duration of relief was based on the
last visit when the VAS started to increase or the pa-
tient complained of pain returning. The VAS included
10 ranks (1-3 = mild, 4-6 = moderate-severe, 7-9 = very
severe, 10 = worst pain possible). Patients’ pain scores
were collected at 3 months, 6 months, 9 months, 12
months, and after 12 months to monitor the duration
of pain relief.

Bias

This study was a retrospective evaluation using all
consecutive patients. To mitigate bias, data were col-
lected by a physician and clinical coordinator who was
not involved in the provision or assessment of patients
during the treatment period. There was no external
funding.

Statistical Methods

Demographic data were compared using the
Shapiro-Wilks and Chi-Square tests. Changes after RFA
and ER were compared using paired t-tests. The VAS,
change in VAS, MMEs, change in MMEs, and duration
of pain relief between the RFA and ER were compared
using the Wilcoxon ranked-sum test for the aggregate
data and for each spinal region. The Kaplan-Meier
analysis was used to compare the duration of relief
experienced by RFA and ER patients. That analysis was
rerun with the data split into cervical, thoracic, and
lumbar sections. Data were analyzed using 2022 JMP
Pro Version 17.

Sources of Funding
To reiterate, this study received no external
funding.

REesuLts

Table 1 displays the demographic and historical

data of the patient cohort included in this retrospec-
tive study. A total of 234 patients underwent both
procedures. Surgical history describes the patients’
history of discectomy, fusion, or laminectomy. During
the time frame studied, 511 RFA procedures and 386
ER procedures were performed in this cohort. Table 2
displays the mean preoperative MMEs and VAS scores
of patients who underwent RFA and ER procedures.

VAS

When we compared the pre- and postoperative
Likert scale pain levels for the RFA and ER patients, the
paired t-test showed that the pain levels were signifi-
cantly lower after each type of operation individually
(Table 3, P < 0.0001). A pooled t-test on the difference
between pre- versus post-VAS values, however, showed
a significant difference between those associated with
RFA and those associated with ER (P < 0.0001) (Table
2). When we compared the mean differences between
RFA-associated scores and ER-associated scores by the
L3-to-S1 level, using a pooled t-test, we also found sig-
nificant differences (P < 0.0001) (Table 4). We did not
find significant differences in the T1-T12 and C3-C7 (P >
0.05) using a pooled t-test.

Duration of Pain Relief

A t-test to determine if a significant difference
existed between the period of relief for RFA and the
period of relief for ER showed the mean for RFA was
178 days, compared to 336 days for ER (P < 0.0001)
(Fig. 4). The significant difference persisted when we
separated by L3 to S1 (P < 0.0001), T1-T12 (P < 0.05) and
C3-C7 (P < 0.05) using a pooled t-test (Table 4).

Morphine Milligram Equivalents (MMEs)

We compared the pre- and postoperative MME lev-
els, using a paired t-test for the ER and RFA (P < 0.0001)
(Table 3). A pooled t-test to look at the difference
between pre- and postoperative opioid consumption
(pre-MME minus post-MME) for RFA and ER showed
that the mean differences were significantly dissimilar
to one another (P < 0.05). When opioid consumption
was compared among the L3-to-S1, T1-T12, and C3-C7
levels, the MME level was not significant (P > 0.05).

Discussion

Multiple studies have shown that RFA has been
effective for pain relief in most patients, with success
rates differing depending on the location of the pain
(19). For example, pain relief occurred in up to 75% of
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Table 1. Demographic data of patients analyzed for review. The Shapiro-Wilks test was

performed to investigate the normality of the data distribution. patients experienced pain relief
Mean (n = 234) Povalue (35).. Studies on the.use of EB for
cervical and thoracic facet joint

Age (years) 56 0.114 i o
Gender (M/F) 15118 neck pain are even more limited.
ender ( Li et al conducted a pilot study
Race/ethnicity (W/AA/H/Other) 130/24/19/57 on endoscopic medial branch
BMI 28.34 0.0067* ablation for chronic pain in the
Total number of MBB, RFA, and ER 6 cervical zygapophyseal joints.
at different spinal levels The researchers found that en-
Surgical history (Y/N) 106/127 doscopic ablation was a safe, ac-
Spinal cord stimulator history (Y/N) 50/180 curate procedure that provided

RFA ER significant pain relief (32).

L/R/BL 254/229/27 (510) 197/178/11 (386) No prior studies, to our
C3-C7/T1-T12/L3-S1 116/58/335 (509) 66/32/288 (386) knowledge, compared opioid

consumption following both RFA
and ER at the 3 different spinal
levels. Similarly, no studies of
which we know have described
RFA or ER in the thoracic spine,

W = White, AA = African American or Black, H = Hispanic or Latino, Other = Arab, Indian. *Indi-
cates nonnormal distribution

Table 2. Differential outcomes of the REA and ER procedures. P-values generated by i-test
(n>30) or Wilcoxon ranked sum.

RFA (n =511) ER (n = 386) P-value likely due to the high variabil-
Mean MME pre-op 32.77 +/-45.14 (487) | 34.73 +/- 49.48 (380) | 0933 ity of the medial branch in this
Mean VAS pre-op 6.87 +/- 1.58 (489) 7.30 +/- 153 (386) | <0.0001* region.
Mean MME S/P post-op 28.91 +/- 43.32 (487) | 27.48 +/- 42.65 (375) 0.197 In this retrospective study,
Mean VAS S/P post-op 2.97 +/- 2.11 (495) 2.93 +/- 1.97 (385) 0.787 we compared the effectiveness
Mean VAS difference 3.84 +/- 2.01 (486) 438 +/- 2.09 (385) 0.001% of percutaneous RFA to ER for

(pre - post op) 234 patients who underwent
Mean MME difference . unsatisfactory RFA followed by
(pre - post op) 4.45 +/- 15.02 (483) 7.31 +/- 27.84 (375) 0.0442 ER at the 3 spinal regions. At

; i reli the aggregate level, both proce-
ifen oo ot et el 178.68 +/- 246.46 (405) | 336 +/- 305.95 (242) | < 0.0001* ggreg P

(days) dures were associated with a sig-
Values are mean +/- SD. RFA = radiofrequency ablation, ER = endoscopic rhizotomy; MME = mor- nificant reduction in pain level,
phine milligram equivalent; L = left, R = right, BL = bilateral; C = cervical, T =thoracic, L = lumbar; opioid intake, and longer dura-
l\)7AS = visual analog scale. *Indicates statistical significance. Values < 0.05 reflect non-normal distri- tion of relief compared to the

ution.

baseline. ER was associated with
Table 3. Pre- and post-op VAS and MME by procedure. more significant reductions in all

Difforonce endpoints than was RFA. The mean duration of relief

Pre-Op | Post-Op in Means | P-value after ER was almost double that of the period after RFA

+/-SE (336 days vs. 179, respectively, P < 0.00001). ER resulted

Mean MME in a greater decrease in opioid consumption than RFA,

ER (375) S L 7.31+/-144 | <0.0001* with a mean difference of 7.31 mg for ER compared to

Mean MME 4.45 mg for RFA (P < 0.05). These findings collectively

RFA (483) 3293 2848 4.45+/-0.68 | <0.0001% suggest that while both ER and RFA are effective in

Mean VAS alleviating pain and reducing opioid consumption, ER

ER (385) 730 293 4.37+/-0.11 | <0.0001* may provide a more significant reduction in the need
Mean VAS for opioids than may RFA.

RFA (486) 6.86 302 3.84+/-0.091 | <0.0001" Arjdditionally, oﬁr study included an analysis of

Standard error = SE. outcomes from procedures performed in the cervical,

thoracic, and lumbar regions of the spine. These spine
patients with sacroiliac pain (34). However, one study regions are anatomically and functionally distinct, and
conducted by Lord et al found that only 58% of the each segment requires variation and nuance in proce-
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Table 4. Differential outcomes of the mean differences pre- and post-op for REA and ER procedures by the spinal location. P-values
generated by t-test (n > 30) or Wilcoxon ranked sum.
Mean Difference Mean Difference Mean Difference
Spinal Level in VAS Change P-value | in Duration of Relief | P-value in MME Change P-value
(ER-RFA) (ER-RFA) (ER-RFA)
Cervical (C3-C7) -0.023 +/- 0.31 0.5291 115.33 +/- 63.62 0.0361* 3.18 +/- 2.50 0.1024
Thoracic (T1-T12) 0.75 +/0.48 0.0592 121.89 +/- 71.56 0.0470* 0.83 +/ 4.46 0.8525
Lumbar (L3-S1) 0.63 +/- 0.17 < 0.0001* 179.43 +/- 23.88 < 0.0001* 3.00 +/- 1.91 0.0588

Values are mean +/- SE. *Indicates statistical significance.

dural technique. Differences among these regions may
have confounded the analysis of our combined proce-
dural outcomes.

When ER was compared to RFA for each spinal
region independently, the associated duration of relief
remained significant for ER, a result similar to findings
from other studies (23,29-31). However, when we as-
sessed the opioid consumption for each procedure per
spinal region, the mean difference in opioid consump-
tion became insignificant, and the mean difference in
pain level remained significant only for L3-S1. Li et al
compared ER (in 14 patients) with conservative treat-
ment (in 11 patients) with triple anesthetic in the
cervical region. The results showed that patients in the
ER group had lower scores on the VAS and Oswestry
Disability Index (ODI) and higher McNab scores at one-
year follow-up, indicating more consistent ablation of
the medial and lateral branches (30). However, in our
study, when the 2 groups were compared, the duration
of relief was the only outcome that remained signifi-
cantly different for patients whose cervical pain was
treated with ER.

In contrast to the cervical region, the lumbar area
showed significantly better VAS scores and longer du-
ration of pain relief with ER. Those results were consis-
tent with those found by Xue et al (23), who reported
longer relief duration at 6 months for chronic lumbar
pain with ER (n = 30) than with RFA (n = 30). Similarly,
Song et al found that ER (n = 20) produced significantly
lower VAS and ODI scores at 2 years than did RFA (n
= 20) (36). Du et al (31) also reported significantly
less pain and a longer duration of relief after ER (n =
19) than after RFA (n = 36) at 20 months on the pain
survival curve in their open-label study. Interestingly,
in 40 patients with lower back pain, Meloncelli et al
(22) found that the receipt of a previous RFA procedure
did not have an impact the patients’ Numeric Rating
Scale and ODI scores after subsequent ER at 24 months.
While our findings indicate that ER is more effective for
lumbar facet joint syndrome than RFA is and thus may
be considered as initial treatment, for patients who
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Fig. 4. Kaplan-Meier curves for the duration of relief
for REA and ER. The median pain-free periods are
336 days for ER and 178 days for RFEA. The difference
between the 2 survival curves is statistically significant

(P <0.0001).

undergo RFA first, the results found by Meloncelli et
al suggest that ER will remain an effective subsequent
procedure.

We cannot compare our findings in the thoracic
area, which reportedly experienced significantly great-
er duration of relief when treated with ER than with
RFA, since we could not find any studies that focused
on the use of ER in this region.

Limitations

Firstly, the study design was retrospective and
nonrandomized, which introduced bias. Additionally,
the study population consisted of patients with chronic
zygapophysial joint pain, which may limit the gener-
alizability of our findings to other types of back pain.
Moreover, we did not use functional scales. Instead,
we used subjective VASs, which may have a bias, but
their reliability has already been proven in many stud-
ies (37-39). Therefore, we consider the present data to
be mainly reliable. ER, nevertheless, is not yet widely
available to the general public.

Our findings suggest that ER may provide a more
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sustained and long-term solution for patients with
facet joint syndrome. However, it is essential to con-
sider the longer operative duration and higher medical
expenses associated with ER, since these factors may
affect the feasibility and accessibility of the procedure
(15). Compared to RFA, ER demonstrates a longer
operative time and higher initial cost. Specifically, the
average operative time for RFA is 35.3 + 7.6 minutes,
whereas ER averages 61.9 + 12.9 minutes. The direct
medical costs also differ significantly, with RFA costing
$979.1 £ 99.0 USD and ER costing $3,964.0 + 154.9 USD.
Despite these figures, when annual medical expenses
are adjusted for pain-free duration, ER shows a more
favorable cost-effectiveness profile. The annual costs
amount to $2,378.4 USD for ER and $1,174.9 USD for
RFA, indicating that despite the higher upfront costs,
ER may offer extended relief that balances overall ex-
penses over time (31). As for anesthesia requirements,
light sedation with fentanyl and midazolam is com-
monly used for ER and RFA in the lumbar and thoracic
regions, depending on patient tolerance. For cervical
procedures, general anesthesia is typically required
to minimize patient movement, thereby reducing the
risk of injury to surrounding structures. At our institu-
tion, the preoperative clearance protocols also differ
between the 2 procedures. While RFA requires medical
clearance for patients classified as ASA 3 and above,
ER necessitates clearance for patients who are ASA
2 and higher, reflecting the more complex nature of
the ER procedure. We recommend future prospective,
randomized controlled trials to validate these findings
and further explore the long-term cost-benefit profiles
of ER and RFA.

CONCLUSION

In conclusion, our study compares the differential
outcomes of ER and RFA in terms of pain relief, dura-
tion of relief, and opioid consumption in patients with
facet joint syndrome. The findings suggest that ER may
offer a more extended period of pain relief in all spinal
regions, with superior pain relief in the lumbar region,
though without a significant difference in opioid con-
sumption among patients. However, clinicians choosing
between ER and RFA should consider individual patient
factors, operative duration, and associated costs. Future
prospective, randomized controlled trials are needed
to further investigate and validate these findings and
assess the long-term cost-benefits analysis related to
ER and RFA.
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