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ABSTRACT

AIM: To compare the efficacy of intra-articular PRF (IA-PRF) and medial branch PRF (MB-PRF) in the treatment of facet joint-related
low back pain.

MATERIAL and METHODS: In this prospective observational study, 116 patients with =50% pain relief after diagnostic intra-
articular anesthetic injection were included. Patients underwent IA-PRF (n=60) or MB-PRF (n=56). Pain and disability were assessed
using the Numerical Rating Scale (NRS) and Oswestry Disability Index (ODI) at baseline and 1 and 6 months post-treatment.

RESULTS: Both groups showed significant improvements in NRS and ODI scores at 1 and 6 months (p<0.001). In the IA-PRF group,
NRS scores improved from 6.55 + 0.65 to 3.23 + 0.43 (1 month) and 3.70 + 0.46 (6 months); ODI scores improved from 49.70 +
3.75t025.13 £ 1.66 and 26.90 + 2.13, respectively. In the MB-PRF group, NRS scores decreased from 6.43 + 0.66 to 3.13 + 0.33 (1
month) and 3.57 + 0.49 (6 months); ODI scores decreased from 49.18 + 3.49 to 24.71 + 1.34 (1 month) and 26.68 + 2.20 (6 months).
No significant intergroup differences were observed at follow-ups (p>0.05). No complications occurred.

CONCLUSION: IA-PRF and MB-PRF are effective and safe in treating LFJ-induced pain after 6 months of follow-up. Significant pain
control and functional improvement were achieved with both methods, with no significant difference between them regarding clinical
efficacy. Our findings suggest that treatment selection should be individualized according to patient characteristics. Randomized
studies with large samples and long-term follow-up are needed to improve the level of evidence in this field.

KEYWORDS: Chronic low back pain, Intra-articular pulsed radiofrequency, Lumbar facet joint (LFJ) pain, Medial branch pulsed
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B INTRODUCTION 15% and 45% (16,17,24). Degenerative changes of the fac-
et joints increase especially with age and contribute to the
pathogenesis of mechanical low back pain (22). Since facet
joint pathology is difficult to differentiate from other causes of
lumbar pain, the diagnosis is mostly based on a combination

portant causes of chronic low back pain and is a com-
mon condition in clinical practice (12). The prevalence
of facet joint-related low back pain reportedly varies between

I umbar facet joint (LFJ)-induced pain is one of the im-
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of the patient’s clinical symptoms, physical examination find-
ings, and interventional methods, especially diagnostic injec-
tions (6). Although the presence of pathologic changes can be
demonstrated with imaging methods, the correlation between
radiologic findings and clinical pain is reportedly poor (13).

Intra-articular local anesthetic injections for diagnostic pur-
poses are frequently used in the confirmation of LFJ-induced
pain (7). A =50% pain reduction after diagnostic injection is re-
portedly be indicative of facet-induced pain (8,25,30). There-
fore, only patients who showed significant pain relief after di-
agnostic intra-articular injection were included in the present
study.

Interventional approaches come to the forefront in the
treatment of LFJ pain in patients who do not get results
with conservative methods (6). Conventional radiofrequency
ablation (CRF) provides analgesia by thermal damage to the
medial branch nerves; however, side-effects such as neuritic
pain, dysesthesia and nerve damage may develop with this
method (1,5,6). Pulsed radiofrequency (PRF), wherein the
temperature does not exceed 42 °C and causes minimal tissue
destruction, aims to alleviate pain with neuromodulatory effect
(26,27). Although the exact mechanism of action of PRF has
not yet been fully elucidated, it is thought to modulate neural
transmission and suppress local inflammation through the
applied electrical field (27).

Intra-articular PRF (IA-PRF) has recently been proposed as an
alternative method for the management of LFJ pain (20,22).
IA-PRF reportedly provides significant reduction in pain by
directly targeting the joint pathology compared to medial
branch PRF (MB-PRF) (20). However, the number of studies
directly comparing both methods is limited and there is no
consensus regarding which technique is superior; the need for
prospective studies on this subject continues.

In this study, we aimed to compare the efficacy of IA-PRF and
MB-PRF. In our study, the short-term results of 116 patients
whose LFJ-induced pain was confirmed by diagnostic intra-
articular injection and subsequently treated with IA-PRF or
MB-PRF were evaluated at the 1- and 6-month follow-ups by
using Numerical Rating Scale (NRS) and Oswestry Disability
Index (ODI) scores. With the findings obtained, it is aimed to
contribute to the determination of the optimal interventional
approach in the treatment of LFJ pain.

B MATERIAL and METHODS
Patient Population

This prospective study was conducted between December
2021 and November 2023 on patients admitted to the
algology clinic of our institution with complaints of low back
pain and diagnosed with LFJ-induced chronic low back pain
and registered in the clinicaltrials.gov database (registration
number, NCT06157294). Ethical approval for the study was
obtained from our institution (ethics committee decision
number, 2002.05.102), and the study was conducted in
accordance with the ethical principles of the Declaration of
Helsinki. Written informed consent was obtained from all
patients before participation in the study.
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Inclusion criteria were defined as the presence of low back
pain that persisted for at least 3 months and was considered
to have an LFJ origin, no response to previous conservative
treatments (analgesic therapy, physical therapy, manual
therapy, etc.), pain severity > 6 as assessed by NRS at the
time of admission, and subjective pain reduction of =50%
after intra-articular local anesthetic injection for diagnostic
purposes.

Exclusion criteria were as follows: history of previous surgery
in the lumbar region, presence of coagulopathy or bleeding
diathesis, pregnancy, presence of active infection findings or
systemic diseases that may interfere with the interventional
procedure, and cognitive impairment such that patients were
unable to complete the assessment scales such as NRS and
ODI completely and accurately during the follow-up period.
A total of 130 patients were initially enrolled in the study.
However, 14 patients were excluded from the final analysis
owing to loss to follow-up (n=10), incomplete questionnaire
data (n=3), or withdrawal of consent (n=1). Consequently, 116
patients were included in the final evaluation (IA-PRF group,
n=60; MB-PRF group, n=56). Patients were selected by a
researcher not involved in the procedure and were randomized
using a computer-generated program. All patients were
systematically followed up with NRS and ODI scores at 1 and
6 months.

Procedure

All interventional procedures were performed by a single ex-
perienced pain physician, thereby ensuring procedural stan-
dardization. All procedures were performed under sterile
conditions, in the operating room environment and under flu-
oroscopic guidance at the levels between L3 and S1, either
unilaterally or bilaterally, as determined by clinical and radio-
logic findings.

In the IA-PRF application, the patient was intravenously ac-
cessed and monitored, sterile conditions were provided in the
prone position, and the targeted facet joints were determined
with appropriate fluoroscopy (Shimadzu Opescope Acteno;
Shimadzu Corporation, Kyoto, Japan) angles. A 10-cm-long,
10-mm-active tip, 20-gauge, radiofrequency needle (Cosman
RF Injection Electrode; Cosman Medical Inc., Burlington, MA,
USA) was advanced into the target joint space. After intra-ar-
ticular localization was confirmed by fluoroscopic imaging,
PRF was applied with radiofrequency generator (G4 radiofre-
quency generator; Cosman Medical Inc.) using the following
parameters: voltage, 45 V; frequency, 2 Hz; pulse width, 20
ms; duration, 6 minutes; and maximum temperature, 42°C. No
sensory or motor stimulation was applied during the proce-
dure (Figure 1A).

In MB-PREF, the patient was placed in the prone position and
the anatomical localization of the targeted medial branch
was determined under fluoroscopic guidance. A 10-cm-long,
10-mm-active tip, 20-gauge, radiofrequency needle was
inserted at the intersection of the superior articular process
and the transverse process. After the needle position was
confirmed with lateral and oblique fluoroscopic projections,
paresthesia and contraction in the lumbar region with sensory
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Figure 1: Fluoroscopic images demonstrating PRF techniques for lumbar facet joint pain. A) Anteroposterior fluoroscopic image
demonstrating IA-PRF, with the cannula advanced into the facet joint space at the L3-L4 level. B) Anteroposterior fluoroscopic image
showing appropriate placement of the radiofrequency cannula targeting the L5 medial branch for MB-PRF. (IA-PRF: intra-articular
pulsed radiofrequency, MB-PRF: medial branch pulsed radiofrequency, PRF: pulsed radiofrequency)

stimulation under 0.5 V and muscle contraction with motor
stimulation were observed to confirm the accuracy of nerve
localization. PRF was then applied with the same parameters
(maximum temperature, 42 °C; voltage, 45 V; frequency, 2 Hz;
pulse width, 20 ms; and duration, 6 minutes) (Figure 1B).

After both procedures, patients were discharged on the same
day after post-procedural controls and no additional medical
treatment was given except for standard post-procedural
recommendations.

Clinical Evaluation Criteria

Clinical evaluations of the patients were performed using
NRS and ODI scores. These scales were administered to all
patients before treatment, and at the 1- and 6-month follow-
ups and the data were recorded prospectively.

Statistical Analysis

The distribution of the data obtained in the study was
evaluated with histograms and Q-Q graphs; nonparametric
analysis methods were preferred for the data that were found
not to show normal distribution. Friedman’s test was applied
for repeated measurements within groups, and in cases where
a significant difference was found, pairwise comparisons were
made with Wilcoxon signed-rank test. The Mann-Whitney U
test was used for intergroup comparisons. Chi-square test
was preferred for the analysis of categorical variables. The
significance level was accepted as p<0.05 in all statistical
analyzes. Statistical analyses were performed using JASP
software (Version 0.19.3; The JASP Team, Amsterdam, The
Netherlands).
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B RESULTS

Overall, 116 patients were included in the study. Of these, 60
patients were in the IA-PRF group and 56 patients were in the
MB-PRF group. The mean age was 59.2 + 8.17 years in the
IA-PRF group and 58.5 + 8.28 years in the MB-PRF group,
and there was no statistically significant difference in age
between the groups (p=0.632). Gender distribution (IA-PRF:
56.7% female; MB-PRF: 53.6% female, p=0.738) and side
of administration (right-left-bilateral) (p=0.831) were similar
between the groups (Table ).

Clinical Variation within Groups

In the IA-PRF group, the mean NRS score reflecting the pain
level was 6.55 = 0.65 before treatment, 3.23 + 0.43 at 1 month
and 3.70 = 0.46 at 6 months. In the same group, the mean
ODI score was 49.70 + 3.75 at baseline and decreased to
25.13 £ 1.66 at 1 month and 26.90 + 2.13 at 6 months. When
the change over time was analyzed with Friedman test, a
statistically significant difference was found in both NRS and
ODI scores (p<0.001 for both). Pairwise comparisons using
the Wilcoxon test showed a significant decrease between
pretreatment and both 1-month and 6-month values (p<0.001).

Similarly, in the MB-PRF group, the mean pretreatment NRS
score was 6.43 + 0.66, which decreased to 3.13 + 0.33 at 1
month and 3.57 + 0.49 at 6 months. ODI scores were 49.18
+ 3.49 at baseline, 24.71 + 1.34 at 1 month and 26.68 +
2.20 at 6 months. In the within-group analysis, the change
over time was found to be significant for both NRS and ODI
using Friedman'’s test (p<0.001) and in pairwise comparisons
using Wilcoxon test, statistically significant improvements
were obtained at both follow-up times compared to baseline
(p<0.001). The mean values of the changes in NRS and ODI
scores over time in both groups are presented in Figure 2.



Table I: Demographic Characteristics of the Patients
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Variable IA-PRF (n=60) MB-PRF (n=56) p-value
Age, years (mean + SD) 59.2 +8.17 58.5 +8.28 0.632
Sex, n (%) 0.738
Female 34 (56.7) 30 (53.6)
Male 26 (43.3) 26 (46.4)
Side, n (%) 0.831
Right 31 (51.7) 28 (50.0)
Left 22 (36.7) 23 (41.1)
Bilateral 7 (11.6) 5(8.9)

IA-PRF: Intra-articular pulsed radiofrequency, MB-PRF: Medial branch pulsed radiofrequency.
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Figure 2: A) Change in NRS scores over time in
IA-PRF and MB-PRF groups. B) Time course of
ODI scores in the same groups. <A statistically
significant decrease was found in both groups at
the 1st and 6th month follow-ups compared to
pretreatment (p 0.001). (IA-PRF: intra-articular
pulsed radiofrequency, MB-PRF: medial branch
pulsed radiofrequency, NRS: Numerical Rating
Scale, ODI: Oswestry Disability Index)

Comparison Between Groups

There was no statistically significant difference between IA-
PRF and MB-PRF groups in terms of NRS and ODI scores
obtained at 1 and 6 months after treatment. At 1 month, NRS
scores were 3.23 + 0.43 in the IA-PRF group and 3.13 + 0.33
in the MB-PRF group (p = 0.133); at 6 months, these values

were 3.70 + 0.46 and 3.57 + 0.49, respectively (p=0.153).
No significant difference was observed between the groups
regarding ODI scores; at 1 month, the mean ODI score was
25.13 + 1.66 in the IA-PRF group and 24.71 + 1.34 in the MB-
PRF group (p=0.186); at 6 months, it was 26.90 = 2.13 and
26.68 + 2.20, respectively (p=0.591).
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Table Il: Comparison of NRS and ODI Scores Between IA-PRF and MB-PRF Groups at Pre-procedure, 1t Month, and 6" Month

Time Point Assessment IA-PRI_= Mean + SD MB-PR_F Mean + SD Intergroup Intragroup
(Min - Max) (Min - Max) p-valuet p-value*
Pre-procedure NRS 6.55 + 0.65 (6-8) 6.43 + 0.66 (6-8) 0.225 -
Post-procedure 1t Month NRS 3.23 + 0.43 (3-4) 3.13 £ 0.33 (3-4) 0.133 <0.001"
Post-procedure 6" Month NRS 3.70 = 0.46 (3-4) 3.57 £ 0.49 (3-4) 0.153 <0.001"
Pre-procedure ODI 49.70 + 3.75 (44-58) 49.18 + 3.49 (44-58) 0.498 -
Post-procedure 15t Month ODI 25.13 + 1.66 (24-30) 24.71 + 1.34 (22-28) 0.186 <0.001"
Post-procedure 6" Month ODI 26.90 + 2.13 (24-30) 26.68 + 2.20 (24-30) 0.591 <0.001"

IA-PRF: Intra-articular pulsed radiofrequency, MB-PRF: Medial branch pulsed radiofrequency, NRS: Numerical Rating Scale, ODI: Oswestry
Disability Index, SD: Standard deviation, 1 Intergroup comparison by Mann-Whitney U test, ¥ Intragroup change over time by Friedman test,

*<0.05 was considered significant.

Although clinically significant pain and functional improvement
was achieved in both treatment groups, the differences
between the groups did not reach statistical significance. In
addition, no complications developed during the intervention
or during the short-term follow-up period in both procedure
groups. Detailed findings regarding the comparative analysis
of NRS and ODI scores between the groups are presented in
Table Il.

B DISCUSSION

This prospective randomized study compared the short-term
results of the efficacy of IA-PRF and MB-PRF in patients with
confirmed LFJ pain by diagnostic intra-articular injection.
Treatment response was evaluated on the NRS and ODI.
Results showed that both methods provided statistically
significant clinical improvement in LFJ-induced low back pain;
however, there was no significant difference in clinical efficacy
between the methods. These results indicate that both IA-PRF
and MB-PRF may be effective in the short-term treatment of
LFJ-related pain.

LFJ-induced pain is one of the important causes of chronic low
back pain and is usually diagnosed with diagnostic injections
(7). As recommended in the literature, patients with at least
50% reduction in pain after diagnostic block were included
in the present study (8,25,30). Interventional methods are
preferred in patients who do not respond to conservative
approaches in the treatment of LFJ-induced low back pain
(6). Although CRF applied to the medial branch is frequently
used, it may cause undesirable effects such as permanent
damage to nerve structures, burning sensation and neuritic
pain by creating thermal lesions (1,5,6). In this context, PRF
applications, which operate at low temperature and provide
a neuromodulatory effect with minimal tissue destruction, are
considered as a safer alternative (11,18,27). However, there is
still no universally accepted gold standard for radiofrequency
applications in the treatment of LFJ pain (14).

PRF is an interventional treatment method that works with
intermittent electrical energy pulses at low temperature
(=42 °C) and aims to provide analgesic effect without thermal
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damage to the target tissue, unlike CRF applications (4).
Although the mechanism of action of PRF has not been fully
explained, available evidence suggests that this method
shows neuromodulatory effects at multiple biological levels.
Electron microscopic studies have shown that PRF application
causes structural changes especially in small diameter C and
Ad fibers involved in nociceptive transmission (11). Moreover,
PRF reportedly activates the endogenous opioid system
and increases opioid precursor mRNAs and corresponding
peptides such as proenkephalin, proopiomelanocortin and
prodynorphin (19). In addition, it has been shown in animal
models that PRF administration suppresses the expression
of proinflammatory cytokines such as tumor necrosis factor-a
and interleukin-6, while modulating the expression of genes
involved in pain transmission such as GABAB-R1 receptor,
Na/K ATPase, 5-HT3 receptor and c-Fos (28). These multilevel
biological effects suggest that PRF may be effective not only
as a method to suppress nerve conduction, but also through
regulation of inflammation and modulation of neuroimmune
response.

The target in MB-PRF application is the medial branches of the
dorsal spinal nerves that provide sensation of the facet joints
(6). These nerves play a role in the transmission of nociceptive
inputs, especially in the facet joint capsule and paraspinal
soft tissues; pathological examinations have shown that both
sensory and autonomic nerve fibers are densely present in
these structures (31). With PRF application, pain transmission
is inhibited by decreasing neuroexcitability in these nerves
(11). However, the anatomical variation of the medial branch
nerves makes accurate localization difficult, especially in
fluoroscopic interventions, and may cause variable efficacy
due to the regenerative capacity of the nerves (10,21,23,29).
In addition, the application requires technical skill due to its
proximity to the nerve structure and the level of invasiveness
is relatively high (20).

IA-PRF is based on direct intra-articular application of the PRF
technique and specifically targets the suppression of synovial
inflammation and capsular tension (9). It has been shown that
the facet joint capsule has intense nociceptive innervation and
this area becomes hypersensitized in degenerative processes



due to proinflammatory cytokines, synovial hyperplasia and
increased pain mediators in the joint fluid (2). IA-PRF appli-
cation modulates axoplasmic conduction and cell membrane
permeability in local nerve endings by generating an electrical
field in this region; thus, the transmission of peripheral no-
ciceptive signals is suppressed and central sensitization of
pain can be prevented (9,15). As reported by Schianchi, 1A-
PRF provides long-term reduction in pain with high success
rates when applied in small and large joints (22). Chang et
al. showed that IA-PRF application in patients with refractory
LFJ pain provided a significant reduction in pain for up to 6
months and no serious complications were reported (4). Do
et al. reported that IA-PRF offered similar short-term effects
compared to intra-articular steroid injection, but the efficacy
lasted longer (9). In addition, IA-PRF may be technically easier
to administer than MB-PRF due to the larger target area and
may provide a wider analgesic effect with less needle place-
ment (3).

The prospective nature of our study provides an important
methodological advantage in terms of data integrity and
quality of follow-up. Furthermore, the fact that the patients
were selected by diagnostic injection and the evaluation
parameters were systematically monitored increases the
clinical validity of the findings. The limited number of studies
directly comparing these two techniques in the literature
makes the findings of our study significant.

Limitations

Although our study was prospectively designed and supported
by systematic follow-up data, it has some limitations. First
of all, the study was conducted in a single center and the
findings reflect only a specific patient population. Although
the sample size is considered adequate for interventional pain
treatments, multicenter studies are needed to confirm the
results in larger clinical settings. Furthermore, only short-term
follow-up data (1 and 6 months) were evaluated and long-
term treatment efficacy was not analyzed. Another limitation
is that contrast agent injection to verify intraarticular spread
after RF needle placement was not performed. Instead,
correct needle positioning at each level was ensured using
anteroposterior, lateral, and oblique fluoroscopic views. These
limitations partially limit the external validity of the study and
the generalizability of the results.

Future Directions

In order to compare the efficacy of IA-PRF and MB-PRF more
clearly and to guide clinical decision-making, multicenter,
large-scale and long-term follow-up studies are needed. In
addition, separate evaluation of both applications in sub-
groups with different age groups, degeneration levels and
comorbidities may enable the development of patient-based
treatment approaches. Further studies investigating the rela-
tionship between radiologic imaging findings and treatment
response and evaluation of the biological effects of PRF with
objective biomarkers or neurophysiologic tests will contribute
to a better understanding of treatment mechanisms. Further-
more, the synergistic effects of IA-PRF and combination ther-
apies (e.g. steroid injection or physical therapy) should also
be investigated.
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B CONCLUSION

In this prospective study, the short-term efficacy of IA-PRF
and MB-PRF for diagnostically confirmed LFJ pain was com-
pared, and both methods were shown to provide pain control
and functional improvement at the 1- and 6-month follow-ups.
Although no statistically significant difference was found be-
tween the methods, both techniques stand out as effective
and safe interventional options. Considering the lack of pro-
spective data directly comparing these two methods in the
literature, our study provides original information that will con-
tribute to clinical practice with its findings. The findings sup-
port the necessity of individualizing the treatment approach
according to patient characteristics. Future studies with larger
samples and longer-term follow-up are still needed regarding
this topic.
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