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Background: Lumbar zygapophyseal joint dysfunction represents one of the major sources of chronic low back pain. Radiofrequency 
ablation (RFA) using a V-shaped active tip needle may offer a larger lesion of the medial branch nerves, improving clinical outcome. 
The aim of our study is to evaluate the efficacy and the feasibility of RFA using V-shaped active tip needles.
Methods: This is a single-center observational retrospective study. Clinical records were screened and analyzed if they met the 
following inclusion criteria: adult patients (>18 years), diagnosis of chronic lumbar zygapophyseal joint pain, failure of conservative 
treatments, ability to provide informed consent for data analysis and publication. Exclusion criteria: lumbar pain not related to 
zygapophyseal joints, previous spinal/lumbar surgery, incomplete data, absence or withdrawal of informed consent. The primary 
outcome of the study was a change in pain intensity at follow-up. The secondary outcomes were the evaluation of quality-of-life 
improvement, the occurrence of adverse events and the impact on post-procedural analgesic consumption. For these purposes, pre- and 
post-treatment numeric rating scale (NRS), neuropathic pain 4 questions (DN4), EuroQoL - EQ-5D-3L, EQ-VAS, EQ-index and North 
American Spine Society (NASS) index were retrieved and analysed.
Results: Sixty-four patients were included. 7.8% of patients at 1-month (CI95% 0.026, 0.173), 37.5% at 3-month (CI95% 0.257, 
0.505), 40.6% at 6-month (CI95% 0.285, 0.536) and 35.9% at 9-month (CI95% 0.243, 0.489) follow-up reported a reduction of more 
than 80% in NRS Statistical analysis indicated a significant change in NRS, DN4, EQ-index and EQ-5D-VAS (p-value <0.001) at the 
different time-points.
Conclusion: RFA using a V-shaped active tip needle might be a feasible and effective treatment for chronic lumbar zygapophyseal 
joint pain.
Keywords: arthralgia, chronic pain, zygapophyseal joint, pain management, radiofrequency ablation, neuromodulation, lumbar facet 
joint

Significance
The use of V-shaped active tip needles for radiofrequency ablation (RFA) procedures in the treatment of chronic lumbar 
zygapophyseal joint pain may have potential advantages compared to other approaches. The larger lesion size created by the 
V-shaped electrode might overcome the anatomical variability of the medial branch nerves, thus improving clinical outcomes. 
This study aims to evaluate the efficacy and the feasibility of RFA for lumbar chronic pain using this technique.
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Introduction
Chronic lower back pain is a significant cause of disability, with increasing prevalence and an economic impact.1–3 

Lumbar zygapophyseal joint (“z-joint”) pain represents a clinically burdensome source of chronic axial low back pain 
(LBP), estimated to affect between 10% and 15% of patients.4 Radiofrequency ablation (RFA) of the lumbar medial 
branch nerves is a common treatment modality for patients with z-joint mediated pain.5–8

RFA aims to prevent the conduction of nociceptive impulses through the use of an electric current that damages the medial 
branch nerves, which are the z-joints’ pain-conducting nerves. The effectiveness of radiofrequency denervation performed with 
rigorous standards and appropriate selection criteria has been demonstrated.9,10 However, medial branch nerves exhibit a wide 
range of anatomical variability, along with their small size and the inconsistency of their number.11 Therefore, the success of RFA 
is contingent upon creating a large enough lesion that overlaps the sensory nerve supplying the affected z-joint.2 Given this 
variability, a larger lesion should increase the possibility of capturing the target nerve. Additionally, this would potentially obviate 
the need to conduct numerous lesions, therein reducing procedure times.12–15

Monopolar RFA is the most commonly used technology, employing a single electrode probe inserted under fluoro-
scopic guidance adjacent to the target nerve. The use of a V-shaped needle, in which the electrode forks off from the 
active tip, has been demonstrated to result in increased lesion size,16 thus having the potential to compensate for the 
anatomical variability of the medial branches.

The aim of our study is to evaluate the effectiveness and feasibility of RFA procedures using a V-shaped active tip needle for 
chronic lumbar z-joint pain.

Methods
This is a single-center observational retrospective study of patients undergoing percutaneous RFA using a V-shaped active tip 
needle for chronic lumbar z-joint pain, conducted from September 2020 to January 2022. The study has been conducted at 
Fondazione Istituto “G. Giglio” – Cefalù, Palermo, after Local Ethics Committee (number and date of approval: 04/2022 – 13/04/ 
2022) and Hospital Scientific Committee approval, in compliance with the Declaration of Helsinki.

Inclusion criteria were: Adult patients (>18 years), diagnosis of chronic lumbar zygapophyseal joint pain, failure of 
conservative treatments, and ability to provide informed consent for data analysis and publication. Exclusion criteria were: 
Lumbar pain not related to zygapophyseal joints, previous spinal/lumbar surgery, incomplete data, and absence or withdrawal of 
informed consent for data analysis and publication. One hundred and twenty (120) consecutive adult patients treated with this 
method were included. Data from 56 patients were omitted as they were incomplete (n = 50), due to follow-ups not reaching the 
minimal number of observations required for analysis, or because of consent withdrawal (n = 6).

For the remaining 64 patients, all medical records were independently screened by three investigators (G.L.B., G.M., C.G.). 
Patients’ characteristics including gender, age, diagnosis, timeline, and clinical presentation of chronic LBP were extracted from 
the records (Table 1).

We evaluated the pain level and their impacts on patients’ daily life assessing the NRS (scale 0–10),17 the DN4,18 the 
EuroQoL - EQ-5D-3L, EQ-VAS and the EQ-index (Figure 1).19 The EQ-5D-3L has been developed with the purpose to 
describe and value health. This is an instrument that includes a descriptive system questionnaire and a visual analogue 
scale. The EQ-VAS is a 0–100 scale on which respondents are asked to indicate their overall health on the day of 
questionnaire completion. However, in our study, we decided to rescale it from 0 to 10, with the aim of simplifying the 

Table 1 Demographic and Baseline Characteristics of Patient’s 
Population

Population 
Characteristics

Group Overall

N. of patients 64

Age (mean ± SD) 64.22 (11.71)

(Continued)
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phone-call questionnaire administration. The individual health status can also be expressed as a summary index value 
(EQ-index), obtained when the descriptive system profile is linked to a value set, which is a collection of index values for 
all possible EQ-5D health states. For the purpose of our study, UK value sets were used.

Pre-treatment (baseline) and post-treatment (follow-up) NRS, DN4, EQ-5D-3L, EQ-index and EQ-VAS were recorded 
and analyzed, as well as pre-treatment use of analgesic drugs (type and dose of analgesic in order to obtain a NRS <3). 
Follow-up was performed at 1-, 3-, 6-, and 9-months post-procedure (named, respectively, 1M, 3M, 6M and 9M). Type 

Table 1 (Continued). 

Population 
Characteristics

Group Overall

Age categories (%) <50 12 (18.8)

50–60 3 (4.7)

60–70 25 (39.1)

70–80 22 (34.4)

>80 2 (3.1)

Sex (%) F 50 (78.1)

M 14 (21.9)

RFA procedure (%) Monolateral 48 (75.0)

Bilateral 16 (25.0)

Level (%) L2 4(6.2%)

L3 40 (62.5%)

L4 60 (93.8%)

L5 64 (100%)

S1 29 (45.3%)

S2 14 (21.8%)

S3 8 (12.5%)

Analgesics pre-RFA (%) No 4 (6.2)

Yes 60 (93.8)

Analgesics post-RFA (%) No 33 (51.6)

Yes 31 (48.4)

Abbreviations: RFA, radiofrequency ablation; SD, standard deviation.

Figure 1 Timeline of follow-up time points and variables analyzed.
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(unilateral or bilateral) and sites (lumbar and sacral levels) of RFA procedure were retrieved for all included patients. We 
screened clinical records for early and late-onset adverse events. While follow-up at 1 month was performed by the 
physician who carried out the procedure, re-evaluation at the different time points was conducted via a telephone call, to 
avoid unnecessary hospital access.20–23

The questionnaire was administered by an independent investigator, in order to avoid a potential bias, which might 
have influenced the evaluation of clinical results over time. At the last follow-up, patients were also asked to complete 
a NASS4-point patient satisfaction questionnaire.24 A score of 1 or 2 on the NASS patient satisfaction index was 
considered a successful response to the procedure. Patients were also asked whether use of post-procedural analgesics 
was resumed.

We adhered to the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) statement.25

Technical Procedures
Screening Medial Branch Blocks
Needle placements for the screening medial branch blocks were conducted in accordance with the Spinal Intervention 
Society (SIS) Guidelines.13 Patients were positioned prone with C-arm fluoroscopy with an anteroposterior view of the 
appropriate level of the spine. After local anesthetic was administered at entry points, 22-gauge spinal needles were 
placed at the appropriate site. Lumbar z-joint pain was investigated through diagnostic blocks using 1% lidocaine. 
Patients with lidocaine-positive results were further studied using 0.25% bupivacaine on a separate occasion (3 to 4 
weeks after the first injection). Following each block, the patient was examined and asked to perform previously painful 
movements. A positive response was defined as at least a 50% reduction of pain within 30 to 90 minutes post-procedure, 
lasting at least 2 hours when lidocaine was used and at least 3 hours in cases in which bupivacaine was used. Patients 
with a double-positive response to diagnostic blocks were scheduled for an RFA procedure.

Radiofrequency Ablation
The RFA procedures were performed in operating rooms under continuous monitoring of patients’ vital parameters.26

All patients were administered procedural sedation with short-acting intravenous agents (benzodiazepines, eg, 
midazolam), supplementing local anesthesia of the skin and underlying tissues. An 18-gauge 100 mm needle with 
a V-shaped active tip (Venom cannula, Stryker®) was introduced at each entry point, with RFA electrodes placed 
according to SIS guidelines for lumbar medial branch, L5 dorsal ramus, S1, S2, S3 lateral branches thermal radio-
frequency neurotomy.13 Position of the cannula was checked on anteroposterior (AP) (Figure 2) and lateral views 
(Figure 3). The depth was adjusted until the cannula tip touched the bone (between the transverse vertebral process and 
the superior articular process) at the level of the target medial branch (Figure 4). The V-shaped active tip was placed 
parallel to the medial branch that was being treated. To improve the accuracy of needle positioning prior to lesioning, 
sensory and motor stimulation were performed (lower threshold range for detecting sensory stimulation at 50 Hz between 
0.3 and 0.7 V; upper threshold range for ruling out motor stimulation at 2 Hz between 0.9 and 3 V). The presence of 
paresthesia at the site of patients’ usual pain was considered a positive sensory test, whereas the absence of contraction of 
major muscle groups was considered to be an acceptable motor test.27,28

Following the above-described test, 1 mL of lidocaine 1% was injected through the needle prior to the RFA 
procedure. RFA was conducted at 85°C for 90 seconds for each level. Prior to cannula removal, dexamethasone 2 mg 
and 1 mL ropivacaine 0.25% were injected for each treated level.

Statistical Analysis
Data are expressed as mean ± standard deviation (SD) or as median and interquartile range (IQR), where appropriate. 
Categorical variables are expressed as proportions (frequencies and percentages). Normality of data distribution was 
verified through the Shapiro–Wilk normality test. Considering the non-normal distribution of the variables, comparisons 
over different time-points were performed using the Friedman test with post-hoc analysis using the pairwise Wilcoxon 
signed-rank test. P-values were adjusted according to the Bonferroni multiple testing correction method. Fisher’s exact 
test was used to determine whether there was a significant association between the type of RFA procedure applied 
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(unilateral or bilateral) and the use of post-procedural analgesics. P-values <0.05 were considered to be statistically 
significant. The statistical analysis was performed using R software.29

Results
Of the 64 patients (50 women and 14 men, mean age: 64.22 years ± 11.71) included in the study, patients between ages 
60–70 years were the most represented group (25; 39.1%). Monolateral RFA procedures were performed on 48 patients 
(75%). Analgesics consumption was present in 60 patients (93.8%; CI95% 0.848, 0.983) prior to the RFA procedure in 
31 patients (48.4%; CI95% 0.358, 0.613) at the final follow-up, while 33 patients (51.6%; CI95% 0.387, 0.642) 
confirmed that they resumed their use at 9 months following the procedure. Table 1 illustrates the baseline characteristics 
of the studied population.

The median baseline NRS was 8.00 (IQR 6.00, 8.00). Follow-ups post-RFA procedures demonstrated a reduction of 
pain score, with a NRS decreasing from 5.50 (IQR 3.75, 7.00) at 1M to 2.00 (IQR 1.00, 4.00) at 9M follow-up (Table 2). 
Considering the percentage of pain reduction at the different post-procedural time-points (Table 3), relief of greater than 
80% in NRS was experienced by 7.8% of patients at 1M (CI95% 0.026, 0.173), 37.5% at 3M (CI95% 0.257, 0.505), 

Figure 2 Antero-posterior view showing the cannula (red) crossing the ala of the sacrum and lying against the superior articular process of L5.
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40.6% at 6M (CI95% 0.285, 0.536) and 35.9% at 9M follow-up (CI95% 0.243, 0.489). At 6M follow-up, 78.1% (CI95% 
0.66, 0.875) of patients reported a reduction of at least 40% to 60% of symptoms. Only 1 patient experienced 
exacerbation of symptoms at 1-month post-RFA procedure, while no exacerbations were subsequently observed at the 
rest of the time-points.

According to the NASS index, 47 subjects (73.4%) reported a successful outcome (NASS score of 1 or 2) and 17 (26.6%) 
reported an unsuccessful outcome (NASS score of 3 or 4). When NRS modifications over time are stratified as either success 
or failure, patients with a NASS score of 1 or 2 demonstrated a −2 point (IQR −4.50, 0.00) reduction in their NRS pain scores 
at 1M, −6 (IQR −7.00, −4.50), at 3M, −6 (IQR −7.00, −5.00) at 6M and −6 (IQR −7.00, −4.00) and at 9M (Table 4).

When considering repeated measures over the different time-points, the analysis indicated a statistically significant 
change in NRS (Friedman chi-squared = 175.13, df = 4, p-value <0.001), DN4 (Friedman chi-squared = 117.9, df = 4, 
p-value <0.01), EQ-index (Friedman chi-squared = 132.8, df = 4, p-value <0.001), and EQ-5D-VAS (Friedman chi- 
squared = 129.71, df = 4, p-value <0.001) at the different time-points (Table 2).

For the purpose of the secondary outcome, subjects were stratified into 2 groups according to pain reduction at the 
different time-points (greater vs less than 50% when compared to baseline evaluation) and quality of life assessed using 

Figure 3 Lateral view showing the cannula (red) placed across the middle two-quarters of the neck of the superior articular process.
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EQ-5D-3L (Table 5). Patients with greater than 50% pain reduction at 6M and 9M referred a fair (46% at 6M; 42.2% at 
9M) to optimal (54% at 6M; 57.8% at 9M) quality of life when compared to pre-procedural assessment. When 
considering patients with less than 50% pain reduction, only 14.3% and 10.5% (at 6M and 9M, respectively) reported 
a worsened post-procedural quality of life.

Figure 4 Oblique view showing the cannula (red) passing across the sulcus for the medial branch.

Table 2 Pain Scores (NRS) and Quality-of-Life Assessment (EQ-Index) of Patients at Baseline and at 
Different Times of Follow-Up, with Friedman Test and Pairwise Comparisons Results

Variables Baseline 1M 3M 6M 9M

NRS

10 4 (6.2) 0 (0) 0 (0) 0 (0) 0 (0)

9 8 (12.5) 2 (3.1) 0 (0) 0 (0) 0 (0)

8 21 (32.8) 7 (10.9) 1 (1.6) 1 (1.6) 2 (3.1)

(Continued)
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Table 2 (Continued). 

Variables Baseline 1M 3M 6M 9M

7 14 (21.9) 8 (12.5) 1 (1.6) 0 (0) 1 (1.6)

6 7 (10.9) 15 (23.4) 1 (1.6) 1 (1.6) 3 (4.7)

5 9 (14.1) 14 (21.9) 6 (9.4) 6 (9.4) 7 (10.9)

4 0 (0) 2 (3.1) 5 (7.8) 5 (7.8) 6 (9.4)

3 1 (1.6) 4 (6.2) 8 (12.5) 7 (10.9) 6 (9.4)

2 0 (0) 9 (14.1) 20 (31.2) 19 (29.7) 17 (26.6)

1 0 (0) 3 (4.7) 20 (31.2) 23 (35.9) 20 (31.2)

0 0 (0) 0 (0) 2 (3.1) 2 (3.1) 2 (3.1)

NRS (median) 8.0 5.5 2.0 2.0 2.0

IQR [6.0, 8.0] [3.75, 7.0] [1.0, 3.0] [1.0, 3.0] [1.0, 4.0]

p-value <0.005 <0.005 <0.005 <0.005

<0.005 <0.005 <0.005

0.89 1.00

0.14

EQ-index (median) −0.19 0.52 0.52 0.73 0.69

IQR [−0.51, −0.02] [0.02, 0.52] [0.52, 0.73] [0.52, 0.85] [0.02, 0.52]

p-value <0.005 <0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.005 0.60

1.00

Abbreviations: IQR, interquartile range; NRS, numeric rating scale.

Table 3 Change in NRS Pain Score (Expressed as Percentage of NRS Reduction After Treatment), with Number and Cumulative 
Proportion of Patients Obtaining Various Degrees of Pain Improvement at Different Time-Points During Follow-Up

Change in 

NRS (%)

1M (%) Cumulative 

Proportion 1M

3M (%) Cumulative 

Proportion 3M

6M (%) Cumulative 

Proportion 6M

9M (%) Cumulative 

Proportion 9M

80–100 5 (7.8) 0.078 24 (37.5) 0.375 26 (40.6) 0.406 23 (35.9) 0.359

60–80 9 (14.1) 0.219 20 (31.2) 0.687 19 (29.7) 0.703 17 (26.6) 0.625

40–60 4 (6.2) 0.281 5 (7.8) 0.765 5 (7.8) 0.781 6 (9.4) 0.719

20–40 11 (17.2) 0.453 7 (10.9) 0.873 6 (9.4) 0.875 6 (9.4) 0.813

0–20 34 (53.1) 0.984 8 (12.5) 1.0 8 (12.5) 1.0 12 (18.8) 1.0

Worse 1 (1.6) 1.0 0 (0.0) 1.0 0 (0.0) 1.0 0 (0.0) 1.0
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Table 5 Stratification at the Different Time-Points During Follow-Up of Quality- 
of-Life Assessment (According to EQ-Index Value) for Patients Reporting a 
Variation of Pain Scores (NRS) of More or Less Than 50% (When Compared to 
Baseline NRS) After Treatment

Pain Reduction  
(%)

<50 >50 p-value

1 month follow-up

n.

Worsened

47 17 0.275

QoL 1M (%) 13 (27.7) 3 (17.6)

Decent 34 (72.3) 13 (76.5)

Optimal 0 (0.0) 1 (5.9)

3 months follow-up

n.

Worsened

15 49 0.035

QoL 3M (%) 2 (13.3) 2 (4.1)

Decent 11 (73.3) 24 (49.0)

Optimal 2 (13.3) 23 (46.9)

6 months follow-up

n.

Worsened

14 50 <0.001

QoL 6M (%) 2 (14.3) 0 (0.0)

Decent 11 (78.6) 23 (46.0)

Optimal 1 (7.1) 27 (54.0)

9 months follow-up

n.

Worsened

19 45 <0.001

QoL 9M (%) 2 (10.5) 0 (0.0)

Decent 16 (84.2) 19 (42.2)

Optimal 1 (5.3) 26 (57.8)

Table 4 Change of NRS Pain Score at the Different Time-Points. Success and 
Failure Outcomes are Defined According to NASS Index (NASS Index of 1 or 2: 
Successful Response to the Procedure; NASS Index of 3 or 4: Unsuccessful 
Response to the Procedure)

Change of NRS  
(Post-Pre)

Success (n=47; 73.4%) Failure (n=17; 26.6%) p.value

1M −2.00 [−4.50, 0.00] 0.00 [−2.00, 0.00] 0.191

3M −6.00 [−7.00, −4.50] −4.00 [−6.00, 0.00] 0.005

6M −6.00 [−7.00, −5.00] −4.00 [−6.00, 0.00] 0.002

9M −6.00 [−7.00, −4.00] 0.00 [−5.00, 0.00] <0.001
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There was no significant statistical association between the type of RFA procedure applied (monolateral or bilateral) 
and the use of analgesics after the RFA procedure (p-value= 0.7758) or between the post-procedural use of analgesics and 
NASS index assessment (p-value= 0.779). No adverse events were observed or reported by patients during follow-up.

Discussion
There are few conditions in interventional pain medicine as controversial as lumbar z-joint pain treatment. Despite facet 
joint interventions representing the second most common pain management procedures in the USA, the safety and 
efficacy of RFA for the treatment of chronic LBP has yet to be well substantiated.30,31

Patients who were included in our study demonstrated a reduction in pain scores, with a peak reduction of pain occurring at 6 
months following the procedure. Up to 78.1% (CI95% 0.66, 0.875) of the patients experienced a reduction of NRS of at least of 
40–60% at 6 months post-RFA for z-joint chronic lumbar pain. Despite the re-emergence of pain within 6–9 months of the 
procedure, the symptoms reported were significantly reduced when compared to baseline assessment (−6 points in NRS after 6 
and 9 months within the success group; 46 patients with NRS ≤ 3 at 9-month). In addition, when considering the EQ-index scores 
between the different time points analyzed, the impact on the re-emergence of pain on daily life seems to have been contained. Our 
results are in line with extant published data. It is generally accepted that relief following radiofrequency denervation typically 
lasts for between 6 and 12 months,6 although it has been reported to provide relief for greater than 2 years in some cases. Repeating 
RFA up to 3 times has demonstrated to possibly relieve z-joint pain and maintain results over time.32 However, RFA treatment 
success remains inconstant, and a small proportion of patients do not experience any pain relief or only a very time-limited benefit 
from the procedure. When analyzing our study cohort, patients undergoing an unsuccessful procedure (26.6%) reported a limited 
median reduction of NRS as compared to subjects undergoing a successful RFA procedure (73.4%) using the same technique, 
with a significant difference between these 2 groups at 9-month follow-up (Table 2 and Table 3). The rate of nerve regeneration 
and subsequent return of previous LBP symptoms are thought to be related to the failure of procedure technique (failure of direct 
nerve coagulation or minimal ablation of a limited section of the target nerve) and whether correct anatomical placement of the 
RFA electrode is achieved. As reported by Bogduk,33 nerve regeneration following coagulation requires a longer period of time 
than the 1 mm per month observed in nerve transection injuries. For this reason, post-RFA pain relief might last longer when 
a larger area of the nerve is contacted, and a greater length of the nerve segment is coagulated.34 Different techniques have been 
described with the purpose of increasing the likelihood of success rates and durations of pain relief following RFA for chronic 
z-joint related LBP.35 The two-needle RFA technique was developed to heat a wider volume of tissue and minimize technical 
failure due to incomplete coagulation. This approach uses a dual needle placement of two 10 mm active tip RFA cannulas 
separated by 6 mm.36 Some of the major limiting factors of the two-needle RFA technique are improper needle placement, 
difficulties in their correct positioning and the time for the operator to accurately place the active tips. As a result, the costs and time 
constraints and the limited availability of long-term clinical results of this procedure have hampered its widespread adoption. As 
demonstrated by Cedeno et al,16 the use of V-shaped active tip needles provides an additional 0.6×0.6 mm lesion size when 
compared with standard monopolar RFA needles, using equivalent settings. Thus, V-shaped active tip RFA may provide a wider 
lesion using a single needle, with additional cost and time savings. It is important to recognize that a technical limitation is that 
achieving the maximum lesion generated at the target location requires that the V-shaped electrode be placed in the correct plane 
parallel to the nerve (Figures 2–4). Endoscopic techniques might overcome this limitation, allowing for more accurate denervation 
because of the direct visualization of the facet joint and the dorsal medial ramus to treat.37

As is the case with any procedure involving damage to the peripheral nervous system,38 RFA poses a risk of post-procedural 
neuropathic pain. Corticosteroids might have a beneficial impact, although their concomitant administration during RFA 
procedures at the level-sites treated remains controversial. To date, only a randomized controlled pilot study36 has identified 
a potential protective effect of dexamethasone injections against post-procedural neuropathic pain emergence. All patients 
included in our retrospective study underwent local injections of dexamethasone for each site treated. Considering DN4 
assessment at 6 (1; 0.00–3.00) and 9 months (2; 0.00, 3.00) after the procedure, one may speculate an influence of dexamethasone 
administration in avoiding post-procedural neuropathic pain development. However, these results are of limited value and require 
further studies in order to determine whether corticosteroids might be helpful in containing post-RFA adverse events. There are 
several limitations to our study, most of which are inherent in any non-controlled retrospective observational study with a small 
sample size. Although demonstrating that RFA using V-shaped active tip needles is effective, a larger prospective RCT comparing 
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the conventional monopolar technique to V-shaped active tip needle RFA is necessary in order to clarify the efficacy and safety of 
this novel technique. Second, the accuracy of a diagnostic block is contingent on several technical, anatomical, and psychological 
factors. As a result, there exists the possibility of false-positive responses, which undermine RFA treatment results over time. 
Furthermore, a bias might be introduced by telephone-questionnaire administration during follow-up; even if interviews and data 
analysis were performed by an independent investigator, patients may be reluctant to report poor outcomes due to their desires to 
please medical professionals. Third, we did not consider potential co-intervention (eg, physical therapy, spinal manipulation, 
educational or psychological therapies) which might have interfered with the results of the analyzed treatment. In addition, some 
of the improvements seen may be attributable to spontaneous relief and/or placebo effect.

Conclusion
Radiofrequency ablation for chronic lumbar z-joint pain using a V-shaped active tip needle is a feasible and effective technique. 
However, the relative efficacy of this technique compared to conventional RFA following rigorous criteria remains unclear. 
Accordingly, the results of our study should be considered as preliminary, and we believe that future randomized controlled trials 
building on our reported results will further clarify the overall benefits of this novel approach.
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