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Purpose: Pain management for spinal facet joint (SFJ) and sacroiliac joint (SIJ) pain is challenging, often requiring interventions like 
radiofrequency ablation (RFA) or corticosteroid injections (CI). This study aims to assess and compare the effectiveness of CI and 
RFA in treating SFJ and SIJ pain. We combine these treatments due to their shared pathophysiology, similar therapeutic interventions, 
and the necessity for an integrated approach to spinal pain management.
Patients and methods: Literature search from PubMed, Scopus, CENTRAL and Google Scholar for published studies upto 31st 

December 2023, and reporting data of patients who were treated using CI of RFA for SFJ and SIJ pain. Pooled standardized mean 
difference (SMD) with a 95% Confidence Interval (CI) was calculated.
Results: Our meta-analysis incorporated thirteen studies. Overall, patients, treated with CI had a higher pain intensity score compared 
to patients treated with RFA (SMD=0.92; 95% CI: 0.19 to 1.65) at 3 months, and at 6 months (SMD=1.53; 95% CI: 0.66 to 2.40) after 
the treatment. No significant association was reported at 12 months (SMD=1.47; 95% CI: −0.03 to 2.97). Subgroup analysis based on 
joint types revealed increased pain intensity scores in patients who were treated with CI for SIJ (SMD=1.25; 95% CI: 0.39 to 2.11) and 
SFJ (SMD=1.33; 95% CI: 0.09 to 2.57) pain. A negative but not significant effect was detected in patients, treated with CI for cervical 
joint pain (SMD=−0.40; 95% CI: −0.90 to 0.10). Patients treated with CI exhibited higher functional disability score compared to 
patients treated with RFA at 3 months (SMD=1.28; 95% CI: 0.20 to 2.35) post-treatment.
Conclusion: This study suggests that RFA may offer superior pain relief with longer duration compared to steroid injections for 
spinal facet and sacroiliac joint pain. Decision regarding specific interventions should be individualized and consider patient 
preferences, clinical context, and potential risks.
Keywords: radiofrequency ablation, steroid injections, spinal facet pain, sacroiliac joint pain, systematic review, meta-analysis, pain 
management

Introduction
Pain management for spinal facet joint (SFJ) and sacroiliac joint (SIJ) pain is challenging, and interventions, aimed to 
alleviate discomfort and improve patients’ quality of life are crucial.1,2

Over 25% of individuals with chronic lower back pain are reported to have SFJ, or more specifically, lumbar facet 
joint pain that is predominantly linked to degenerative osteoarthritis.3,4 SIJ pain accounts for up to 20% of low back pain 
cases, and poses its own set of challenges.5 Valid clinical and diagnostic tests for SIJ pain remain elusive, leading to 
diverse diagnostic approaches.6

Both SFJ and SIJ pain result from similar underlying mechanisms, including joint degeneration, inflammation, and 
nerve irritation, suggesting that therapies targeting one condition may also be effective for the other. An integrated 
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approach is essential for effectively managing spinal pain, given the interconnected nature of spinal structures and the 
common occurrence of multi-faceted pain syndromes. Although the SIJ and facet joints differ in size and function—the 
SIJ being larger and primarily responsible for load transfer between the spine and lower limbs, while facet joints facilitate 
spinal movement and stability—there may be overlapping pain mechanisms and treatment responses. Investigating these 
conditions concurrently allows for the evaluation of shared diagnostic tools and therapeutic approaches, potentially 
leading to more efficient and effective management strategies. Additionally, comparing these distinct but related pain 
sources can highlight similarities and differences in their pathophysiology, enhancing the precision of interventions 
tailored to each condition.

Recently, radiofrequency ablation (RFA) and corticosteroid injections (CI) have emerged as prominent therapeutic 
modalities in pain management of such patients.7–9 The primary interventions for both conditions, RFA and CI, work by 
reducing inflammation and disrupting pain signals, supporting a combined therapeutic strategy. Injection with corticos
teroids have shown promise in managing SFJ-related lower back pain.10 Additionally, the application of RFA in patients 
with SFJ pain has demonstrated effectiveness in reducing pain scores and enhancing overall quality of life.11,12 Current 
treatment options for patients with SIJ pain include pharmacotherapy, chiropractic manipulation, CI injections, and 
surgical fixation.13 Recently, RFA has gained popularity for SIJ pain management, with studies reporting promising 
results.14,15

However, due to variability in methodologies, including differences in techniques and selection criteria, the com
parative effectiveness of RFA and CI in pain management of patients with SFJ and SIJ problem is still unclear. Given the 
significant impact of chronic spinal pain on quality of life, physical function, and healthcare resources, identifying the 
optimal treatment modality is essential. Insurance coverage for these procedures often varies, with some insurers being 
more inclined to cover steroid injections over RFA or vice versa. This variability can affect patients’ access to the most 
effective treatments. By providing a systematic comparison of the efficacy of these interventions, our study offers 
valuable insights that can inform insurance policy decisions. This meta-analysis aims to comparing the efficiency of CI 
and RFA in managing pain associated with SFJ and SIJ. Our results may provide valuable insights into the optimal 
approach for pain management of these conditions, guiding clinicians in making informed decisions for the benefit of 
their patients, reducing reliance on opioids, and enhancing overall management strategies for spinal pain.

Methods
Protocol Registration
We adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)16 guidelines. The 
study is registered with PROSPERO with the identifier no. CRD42024496067.

Search Strategy
An electronic search was conducted on PubMed, Scopus, CENTRAL (Cochrane Central Register of Controlled Trials), 
and Google Scholar databases for English language papers published up to 31st December 2023. The search key terms 
included variations of “radiofrequency ablation”, such as “RF ablation” and “Radiofrequency”, and terms related to 
steroid injections, such as “Steroid injections” and “Corticosteroid injections”. The focus extended to spinal facet joint 
pain, represented by terms like “Spinal facet joint pain” and “Facet joint syndrome”, as well as sacroiliac joint pain, 
identified by terms like “Sacroiliac joint pain” and “Sacroiliitis”. Additionally, we included terms associated with 
osteoarthritis, such as “osteoarthritis”, “degenerative joint disease”, and “OA”, and terms related to axial pain, like 
“axial pain”, “axial back pain”, and “axial spine pain”. Our focus also extended to terms representing spinal facet joint 
pain, including “spinal facet joint pain” and “facet joint syndrome”, and sacroiliac joint pain, identified by terms like 
“sacroiliac joint pain” and “sacroiliitis”. Bibliography of retrieved studies and relevant reviews were further screened for 
the potential inclusion of additional studies.

Inclusion Criteria (PICOS)
Population (P): Patients with spinal facet joint (SFJ) or sacroiliac joint (SIJ)
Intervention (I): Radiofrequency ablation
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Comparison (C): Corticosteroid injections
Outcome (O): Pain intensity
Study Design (S): Randomized controlled trials (RCTs).

Exclusion Criteria
1. Non-English or non-human studies
2. Studies lacking adequate data or with short follow-up periods
3. Mixed interventions, inappropriate comparators, or high risk of bias
4. Irrelevant conditions or duplicate data, published beyond a predefined date.

Data Extraction
During the initial phase of our systematic review, databases were searched, and titles and abstracts of identified studies 
were independently assessed by the two authors. Subsequently, full texts of papers meeting eligibility criteria were 
obtained for further analysis. The comprehensive data extraction process included key details such as author information, 
publication year, age distribution within the studied population, sample size, intervention specifics, pain intensity scores, 
functional disability scores, and any reported adverse events.

Outcomes
The primary outcome, pain intensity, was evaluated by visual analogue scale (VAS) or numerical rating scale (NRS). Pain 
intensity measurements were categorized into three distinct follow-up periods (3, 6, and 12 months after the procedure). 
Functional disability was measured using the Oswestry Disability Index (ODI) at 3 months after the treatment.

Quality Assessment
We used Grading of Recommendations, Assessment, Development, and Evaluations (GRADE), and specifically, 
GRADEpro tool, to assess evidence certainty for the outcomes. This tool considers factors such as study design, risk 
of bias, inconsistency, indirectness, imprecision, and publication bias.

Publication Bias
Publication bias was assessed by funnel plot analysis17 and Egger’s regression test.18

Statistical Analysis
All statistical analyses were done by STATA, version 12.0 (Stata Statistical Software, Release 12; StataCorp LP, College 
Station, TX) and Review Manager (RevMan v5.3 2014; Cochrane, London, England).

Results were presented as standardized mean difference (SMD) with 95% confidence interval (CI) for pain intensity 
and functional disability. Heterogeneity was assessed by the I2 statistic. In cases of significant (I2 > 50%) heterogeneity, 
random effects model was used. For I2 < 50%, fixed-effect model was used. Sensitivity analyses were done to validate 
the pooled observed effect. P <0.05 was statistically significant.

Results
The PRISMA flow diagram of our study (Figure 1) illustrates the systematic process of identifying and selecting relevant 
studies. Our initial systematic search across various databases yielded a total of 117 studies. After removing duplicate 
entries, we were left with 46 unique articles. These full texts were then meticulously screened for eligibility based on our 
inclusion and exclusion criteria. During this screening process, 31 studies were deemed irrelevant as they did not meet 
our criteria, and 2 studies were excluded because they did not report outcomes of interest. Finally, 13 studies19–31 were 
incorporated in the analysis.
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Characteristics of Studies
As shown in Table 1, eight out of 13 studies focused on patients with lumbar pain, two on cervical pain, and three on 
sacroiliac joint pain. The publication years of the studies ranged from 2012 to 2023, with sample sizes varying between 
11 and 50 participants, and follow-up durations spanning from 6 to 12 months. Six studies were conducted in Asian 
populations, while seven were carried out in Caucasian populations.

All studies incorporated combined regimen of corticosteroid and local anesthetics for the corticosteroid groups. 
Methylprednisolone was used in six trials, typically in dosages ranging from 20 mg to 40 mg and often combined with 
varying amounts of bupivacaine. Betamethasone, used in three trials, had dosages ranging from 3 mg to 12 mg, while 
dexamethasone, used in two trials, was consistently dosed at 10 mg. Additionally, triamcinolone was used at 10 mg. 
These steroids were frequently combined with local anesthetics such as bupivacaine or lidocaine to enhance their 
effectiveness. Eight trials utilized pulsed radiofrequency (PRF), and five trials applied continuous RF (CRF). Adverse 
events were not reported in seven trials. A study by Lim et al 25 reported an increase in lower back pain (LBP) for two 
patients during the follow-up period, while another study by Do et al 19 reported hyperglycemia in one patient.

Main Findings
Pain Intensity at 3 Months
Nine studies reported data for pain intensity score at 3 months (Figure 2a). CI correlated with higher pain intensity score 
compared to RFA (SMD=0.92; 95% CI: 0.19 to 1.65), with substantial heterogeneity (I2 = 93%). Subgroup analysis 
based on type of joints showed that CI correlated with higher pain intensity score compared to RFA in patients with 
sacroiliac region (SMD=1.25; 95% CI: 0.39 to 2.11) and lumbar region (SMD=1.33; 95% CI: 0.09 to 2.57) pain. 

Figure 1 PRISMA 2020 Flow diagram for the selection of studies and specific reasons for exclusion from the present meta-analysis. 
Note: *Databases: PubMed, Scopus, CENTRAL and Google Scholar; **31 studies were deemed irrelevant as they did not meet our criteria; irrelevant populations (n=14), 
different interventions (n=5), lacking a comparator group (n=7), and non-randomized design (n=5).
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Table 1 Characteristics of Included Studies Investigating for Radiofrequency vs Steroid Injections for Spinal Facet and Sacroiliac Joint Pain

S. No Study Country Joint 
Type

Inclusion 
Criteria

Sample 
Size

Male/Female Procedures Adverse Events Mean Age ± SD Measured 
Scale

Imaging 
Modality

Follow up 
Duration 
(months)

CI RFA CI RFA CI RFA CI RFA CI RFA

1. Civelek 
et al, 201220

Turkey Lumbar Failure to 
respond 6 wks 
after therapy

50 50 11/39 17/33 MBB mixture of 
MPS40 mg + 
2 mL of 
bupivacaine 
0.25–0.50%

MBB CRF 80°C 
in 120 sec

None Neuropathy 
in 2 subjects, 
Minor burns 
in few 
subjects;

56.5 ± 
17.7

51.8 ± 17 VNS, NASS 
and EQ-5D

Fluoroscopy 12

2. Duger et al, 
201221

Turkey Lumbar ≥ 6 months 
history of LBP

40 40 - - IA 5 mL mixture 
of MPS20 mg + 
5 mg bupivacaine

PRF at 40°C in 
360 sec

- - - - VAS - -

3. Lakemeier 
et al, 201324

Germany Lumbar ≥ 24 months 
history of non- 
specificLBP

26 26 16/10 17/9 IA mixture of 
1 mL of 
betamethasone 
3mg + 0.5 mL of 
bupivacaine 0.5%

MBB CRF at 
80°C in 90 sec

None None 56.3 ± 
10.8

57.6 ± 12.8 RMQ,VAS, 
ODI

Fluoroscopy 6

4. Hashemi 
et al, 201423

Iran Lumbar ≥ 6 months 
history of LBP

40 40 28/12 29/11 MBB using MPS 
40 mg+ 0.5 mL 
bupivacaine 0.5%

MBB PRF at 
42°C in 120 sec 
(2 shots of 45 
V/s)

NR NR 63.85 ± 
11.46

64.32 ± 
13.2

NRS,ODI Fluoroscopy 12

5. Martinez 
et al, 201632

Spain Sacroiliac Intense SIJ > 3 
months

20 20 6/14 5/15 2 USG guided IA 
SIJ blocks with 
3 mL 5% 
levobupivacaine 
and 12 mg 
betamethasone 
sodium, with 
a 7-day interval

Six 
10 cm,10 mm 
active tip, 22G 
cannula and 4 
electrodes 
were used to 
create 2 
overlapping 
bipolar lesions 
with 4 cannula 
(90◦C,3 min).

None Moderate 
Pain

52.6 ± 
14.1

53.2 ± 13.9 VAS USG 12

6. Zhou et al, 
201631

China Lumbar ≥ 6 months 
history of LBP

40 40 23/17 21/19 MBB and IA 
injection using 
5 mL mixture of 
betamethasone 
6 mg + lidocaine 
20 mg

MBB CRF at 
80°C in 90 sec

None None 54.6 ± 7.5 56.5 ± _8.7 VAS. 
Schober 
index

X-ray 6

7. Shin et al, 
201729

Korea Cervical Complaint of 
suboccipital 
neck pain 
predominantly 
for at least 6 
months

11 12 3/8 4/8 2% lidocaine, 
0.75 mL + 
Triamcinolone 
10 mg, 0.25 mL

PRF 5 Hz and 5 
ms pulse width 
for 360 sec at 
55 V

None None 47.6 ± 6.6 47.6 ± 6.8 NRS Fluoroscopy 6

8. Do et al, 
201719

Korea Lumbar 6 months 
history of LBP

30 30 12/18 12/18 IA 0.5 mL 
mixture of 
dexamethasone 
10 mg + 0.25 mL 
of bupivacaine 
0.125%

IA PRF at 42°C 
in360 sec (5 
Hz, a5-ms 
pulsed width at 
55 V)

Hyperglycemia 
in 1 subject

None 63 ± 10.9 66.9 ± 9.6 NRS Fluoroscopy 6

(Continued)
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Table 1 (Continued). 

S. No Study Country Joint 
Type

Inclusion 
Criteria

Sample 
Size

Male/Female Procedures Adverse Events Mean Age ± SD Measured 
Scale

Imaging 
Modality

Follow up 
Duration 
(months)

CI RFA CI RFA CI RFA CI RFA CI RFA

9. Yasar et al, 
201830

Turkey Lumbar ≥ 3 months 
history of LBP

50 50 34/16 40/10 2.5 mL mixture 
of MPS40 mg + 
bupivacaine 
0.25%

PRF at 42°C in 
120sec (2 shots 
of45 V/s)

NR NR 43.1 ± 8.3 47.4 ± 11.1 VAS, ODI x-ray 12

10. Dutta et al, 
201822

India Sacroiliac LBP ≥ 3 
months

15 15 10/5 4/11 3 mL solution 
containing 2 mL 
of bupivacaine 
0.5% and 
1 mL of 40 mg/ 
mL DEPO- 
MEDROL

PRF 
parameters 
were 45 V for 
180 s at all 
levels using the 
RF generator. 
Temperatures 
varied from 
38°C to 42°C.

None None 41.6 (27– 
60)

43.1 (19– 
76)

NRS,ODI Fluoroscopy 6

11. Salman et al, 
201628

Egypt Sacroiliac LBP for 6 
months

15 15 7/8 5/10 3 mL solution 
containing 
2 mL of 
Lidocaine 2%- 
and 1-mL 
bupivacaine 0.5%

RF probes 
were 
sequentially 
inserted into 
the 
cannula and 90s 
80  C lesions 
were 
performed

NR NR 51.8 ± 
13.1

51.9 ± 13.6 VAS Fluoroscopy 6

12. Lim et al, 
201725

Korea Cervical 3-month 
history of axial 
cervical pain 
without 
radicular 
symptoms

20 20 10/10 7/13 0.3 mL of 
contrast into CFJ 
space, injected 
10 mg (0.25 mL) 
of 
dexamethasone, 
mixed with 
0.25 mL of 
0.125% 
bupivacaine

5 Hz and 
a 5-ms pulsed 
width, for 360 
seconds, at 55 
V, under the 
condition 
that the 
electrode tip 
temperature 
did not exceed 
42°C.

Minor in 2 
patients

None 52.7 ± 
12.1

52.8 ± 12.7 NRS Fluoroscopy 6

13. McCormick 
et al, 202327

USA Lumbar Unilateral or 
bilateral axial 
(non-radicular) 
LBP for 3 
months

12 20 4/8 10/10 0.5 mL of 40 mg/ 
mL Kenalog and 
0.5mL of 2% 
preservative-free 
lidocaine

C-RFA 
lesions 
performed for 
165 seconds, 
with the RFA 
generator 
temperature 
set to 60 °C 
(intralesional 
temperature 
>80 
°C)

None None 62.4 ± 
14.6

62.2 ± 12.4 NPRS Fluoroscopy 12

Abbreviations: CI, corticosteroid injection; CRF, continuous radiofrequency; IA, intraarticular; LBP, Low back pain; LFJ, lumbar facet joint; MBB, medial branch block; NRS, numeric rating scale; VAS, visual analog scale, ODI, Oswestry 
Disability Index; RMQ, Roland, Morris Low Back Pain and Disability Questionnaire; EQ-5D, EuroQol, 5 Dimension; PRF, pulsed radiofrequency; SFJ, spinal facet joint; SIJ, sacroiliac joint; IA, intraarticular; MBB, medial branch block; NR, 
Not Reported; Sec, seconds; MPS, Methylprednisolone; USG, Ultrasonography; ms, millisecond; v, Volts; wks, weeks; NPRS, numerical pain rating scale.
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Negative, although not statistically significant effect of CI was reported in patients with cervical region pain (SMD= 
−0.40; 95% CI: −0.90 to 0.10).

Pain Intensity at 6 Months
Eleven studies reported data of pain intensity score at 6 months (Figure 2b). CI led to higher pain intensity score than 
RFA (SMD=1.53; 95% CI: 0.66 to 2.40), with substantial heterogeneity (I2 = 95.4%). Subgroup analysis based on the 
type of joints showed higher pain intensity score in CI group compared to the RFA group in patients with the sacroiliac 
region (SMD=1.62; 95% CI: 0.79 to 2.45) and lumbar region (SMD=1.94; 95% CI: 0.92 to 2.97) pain. CI treatment was 
associated with negative effect in patients with the cervical region pain (SMD=−0.24; 95% CI: −0.74 to 0.26), but the 
difference was not statistically significant.

Pain Intensity at 12 Months
Five studies reported data of pain intensity at 12 months after the treatment (Figure 2c). Pain scores on the CI and the 
RFA groups were comparable (SMD=1.47; 95% CI: −0.03 to 2.97), with substantial heterogeneity (I2 = 97%). Subgroup 
analysis based on type of joints also showed comparable pain intensity scores in patients with sacroiliac region 
(SMD=0.10; 95% CI: −0.52 to 0.72) and lumbar region (SMD=1.82; 95% CI: −0.03 to 3.66) pain. No data were 
available for pain scores of patients with cervical region pain.

Figure 2 (a-d) Forest Plot for comparing the pain intensity in Radiofrequency vs steroid injections for spinal facet and sacroiliac joint pain across various time points (a) Pain 
intensity at 3 months, (b) Pain intensity at 6 months, (c) Pain intensity at 12 months and (d) Functional disability at 3 months.
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Functional Disability at 3 Months
Five studies reported data of functional disability scores at 3 months after the treatment. As shown in Figure 2d, patients 
in the CI group had a higher functional disability score compared to RFA group (SMD=1.28; 95% CI: 0.20 to 2.35), with 
substantial heterogeneity (I2 = 93.6%). Subgroup analysis based on type of joints also showed the CI correlated with 
significantly higher functional disability than RF ablation in patients with the sacroiliac region (SMD=0.75; 95% CI: 0.01 
to 1.50) and lumbar region (SMD=1.41; 95% CI: 0.08 to 2.73) pain. No data were available for patients with the cervical 
region pain.

Sensitivity Analysis
Sensitivity analysis demonstrated that the pooled SMD estimates were not significantly influenced by the removal of any 
individual study (Figure 3). These findings indicate the robustness of our meta-analysis results, reassuring that they are 
not driven by any single study, enhancing confidence in the validity of our findings.

Publication Bias
Funnel plot analysis revealed no apparent signs of asymmetry, with studies evenly distributed around the estimated effect. 
This suggests the absence of significant publication bias that could impact the results. Funnel plots for pain intensity at 3 
months (p = 0.55), 6 months (p = 0.35), and 12 months (p = 0.30) and functional disability at 3 months (p = 0.69) are 
shown in Figure 4a–d.

Quality Assessment
Figure 5 illustrates the assessment of bias across various domains. The evaluation considered the method of randomiza
tion, adherence to interventions, management of missing data, precision in measurement, and reporting acceptability in 
a total of nine studies. Table 2 provides a summary of findings with each outcome based on GRADEpro, enhancing the 
understanding of the reliability of findings from the studies.

Discussion
Our findings emphasize the potential superiority of RFA in providing sustained pain relief for patients with chronic LBP. 
Chronic conditions such as LBP often necessitate long-term investment in conservative treatments, which are frequently 

Figure 3 Sensitivity plot for comparing the pain intensity in radiofrequency vs steroid injections for spinal facet and sacroiliac joint pain.
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limited in their efficacy. In this context, radiofrequency thermocoagulation presents itself as both an effective and 
relatively cost-effective alternative to traditional surgery.12 Conventional radiofrequency thermocoagulation induces 
localized injury with well-defined boundaries by applying radiofrequency current to heat adjacent tissue.33 Studies 
have shown that temperatures up to 80°C can lead to the dissolution and necrosis of unmyelinated nerve C fibers, 
blocking neuralgia-conducting nerves for extended periods. In contrast, pulsed radiofrequency does not induce neuro- 
destructive processes like conventional radiofrequency,34 a distinction particularly relevant for sensitive nerves in regions 
such as the head, neck, dorsal root ganglia, and trigeminal ganglia.

Intraarticular (IA) injections, while potentially offering greater accuracy due to varied facet joint innervation, pose 
challenges due to their difficulty and increased pain compared to medial branch block (MBB). The choice between IA 
and MBB approaches may necessitate a trade-off between accuracy and patient comfort.35 The included studies 
employed diverse techniques for RFA, lacked standardized approaches, and reported varied adverse events. Different 
pain assessment scales and follow-up intervals were utilized, with no consensus on a superior technique or standardiza
tion. Stricter criteria for MBBs have been associated with improved outcomes in lumbar RFA, while more relaxed 
standards have shown reduced efficacy. The absence of a standardized approach or superior technique indicates a lack of 
conclusive evidence supporting one method over another, highlighting the need for further research and standardization 
in RFA procedures to enhance clarity for clinicians and improve patient outcomes.

The variations in steroid dosages and methodologies across the included studies present significant challenges in 
drawing firm conclusions about their efficacy and safety. Different types and dosages of steroids were combined with 
various local anesthetics in differing concentrations, making direct comparisons difficult. The methodologies employed 

Figure 4 (a-d) Funnel Plot of for comparing the pain intensity in radiofrequency vs steroid injections for spinal facet and sacroiliac joint pain at various time point.
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Figure 5 Risk of Bias Summary.
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Table 2 Summary of Evidences Using GRADEpro

Certainty assessment № of Patients Effect Certainty Importance

№ of 
Studies

Study 
Design

Risk 
of 

Bias

Inconsistency Indirectness Imprecision Other 
Considerations

[intervention] [comparison] Relative 
(95% CI)

Absolute 
(95% CI)

Pain Intensity at 3 months (follow-up: median 12 months; Scale from: 0 to 10)

9 Randomised 
trials

Not 
serious

Not serious Not serious Not serious None 339 348 - SMD 0.92 SD 
higher (0.19 

higher to 1.65 
higher)

⨁⨁⨁⨁High

Pain Intensity at 6 months (follow-up: mean 12 months; Scale from: 0 to 10)

11 Randomised 
trials

Not 
serious

Not serious Not serious Not serious None 369 378 - SMD 1.53 SD 
higher (0.66 
higher to 2.4 

higher)

⨁⨁⨁⨁High

Pain Intensity at 12 Months (follow-up: mean 12 months; Scale from: 0 to 10)

5 Randomised 
trials

Not 
serious

Not serious Not serious Not serious None 192 200 - SMD 1.47 SD 
higher (0.03 

higher to 2.97 
higher)

⨁⨁⨁⨁High
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in these studies also differed, impacting the ability to assess long-term outcomes. Additionally, the inclusion criteria and 
patient populations were not uniform, which could influence the generalizability of the results. The lack of standardized 
measures for outcomes and the reporting of adverse events further complicates the analysis, making it challenging to 
perform a meta-analysis or systematic review that provides definitive conclusions.

Corticosteroids can exert their anti-inflammatory effects to alleviate synovial inflammation and attenuate the excit
ability of nociceptive nerve fibers, thus providing pain relief. However, potential adverse effects, such as inhibition of the 
pituitary-adrenal axis, hyperadrenocorticism, osteoporosis, avascular necrosis, and steroid myopathy, pose safety 
concerns.36,37 In contrast, RFA therapy eliminates the need for corticosteroid administration, thereby avoiding these 
side effects.

It is essential to acknowledge limitations for a comprehensive interpretation of our findings. Small sample sizes 
observed in most of the included studies may compromise the generalizability and statistical robustness of the results. 
Larger sample sizes are necessary to improve reliability and accommodate potential variability in patient responses. 
Additionally, there is substantial heterogeneity among the studies due to variations in patient populations, procedural 
techniques, and outcome measures. The diversity in procedures and agents used across trials contributes to this 
heterogeneity, particularly evident within the comparison between intervention groups involving IA and MBB 
approaches. Moreover, the choice between pulsed and continuous RFA methods may impact outcomes, potentially 
influencing the depth of analysis. These limitations should be considered when interpreting the study findings, and further 
research is needed to address these challenges effectively.

Conclusion
This study suggests that RFA may offer superior pain relief and a longer duration of efficacy compared to steroid 
injections for spinal facet and sacroiliac joint pain. However, the choice between these interventions should be 
individualized, considering patient preferences, clinical context, and potential risks. Further research, particularly large- 
scale randomized controlled trials, is needed to strengthen the evidence and refine clinical recommendations.
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