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A B S T R A C T

Summary of background data: Lumbar medial branch radiofrequency ablation (LMBRFA) is an effective treatment 
for facet joint pain. LMBRFA efficacy was originally demonstrated using a parallel technique. Newly developed 
RFA probes (e.g., Trident) allow a perpendicular approach (P-LMBRFA), which may simplify the RFA technique 
and lead to superior treatment success rates. However, further investigation is necessary to determine whether 
these technologies are associated with improved patient outcomes.
Objectives: Evaluate the effectiveness of P-LMBRFA in patients with confirmed facet pain.
Methods: In this retrospective single-arm cohort study, electronic medical records were used to identify 
consecutive patients with ≥80 % dual medial branch block-confirmed pain relief who underwent first-time P- 
LMBRFA between 2016 and 2022. Primary outcomes were ≥50 % Numerical Rating Scale (NRS) pain 
improvement and the minimal clinically important difference (MCID) on the Pain Disability Quality-of-Life 
Questionnaire (PDQQ) at 3 months post-treatment. Secondary outcomes included the duration and mean 
retrospective percentage of pain relief after a successful index P-LMBRFA in individuals who reported a return of 
their index symptoms.
Results: 174 participants (60.3 % female, 61.3 ± 14.2 years of age, BMI 29.5 ± 6.7 kg/m2) were analyzed. 
Success rates for ≥50 % NRS reduction and MCID on the PDQQ at 3 months were 50.6 % (95 % CI = 43.3–57.9 
%) and 50.0 % (95 % CI = 42.8–57.2 %), respectively. Of the 88 successful P-LMBRFAs, 60 patients experienced 
a return of symptoms after 8.7 ± 3.6 months and reported a retrospective mean percentage pain relief of 81.8 % 
± 15.8 %.
Discussion/conclusion: Following P-LMBRFA, approximately 50 % of patients reported improvement in pain and 
disability measures. Extensive, prospective research comparing long-term outcomes of P-LMBRFA and parallel 
LMRBFA is warranted.

1. Introduction

Pain arising from the lumbar zygapophyseal “facet” joints has been 
characterized as a common cause of low back pain (LBP) and disability 
[1]. Lumbar medial branch radiofrequency ablation (LMBRFA) was 
originally established in the 1970’s [2] as a minimally-invasive 

treatment option for facet-mediated LBP. This procedure attempts to 
alleviate LBP and associated disability by using heat generated from 
radiofrequency currents to coagulate the medial branch nerve, thereby 
interrupting pain signal transmission from the affected lumbar facet 
joint. LMBRFA was originally demonstrated using a parallel technique, 
which involves inserting the RFA probe parallel to the course of the 
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medial branch nerve under fluoroscopic guidance. This technique re
quires careful, precise probe placement to achieve optimal treatment 
outcomes [3–6]. Previous work has demonstrated that the needle angle 
approach to achieve a parallel cannula placement with respect to the 
medial branch nerve varies [7]. Likewise, the course of the medial 
branch is susceptible to variation [8]. Traditionally, LMBRFA has been 
performed with monopolar probes [2,9]. Previous work has demon
strated that a parallel approach is necessary to achieve a higher ablation 
area to cover the transversing medial branch’s course [4,6,10].

The ensuing decades have led to advancements in RFA technology 
and probe design, including the development of multi-tined RFA probes, 
such as Trident. “Conventional” RFA probes produce lesions along the 
length (long axis) of the electrode, with minimal lesion projection 
beyond the electrode’s active (distal) tip [2]. Modification of the active 
tip of the probe to include additional prongs produces a larger RFA 
lesion [11,12] projected beyond the distal tip of the electrode, permit
ting the RFA probe to be inserted at a right angle to the targeted medial 
branch nerve. While there is a lack of high-quality RCTs comparing 
perpendicular vs. parallel techniques, Deng et al. demonstrated that 
outcomes for pain, disability, quality of life, adverse events, and fluo
roscopy exposure time were equivalent between the monopolar and 
multi-tined cannulae [13]. This perpendicular approach simplifies the 
RFA technique, may provide an interventional alternative in circum
stances of complicated anatomy such as instrumentation, and may 
improve success rates in treating facet joint-mediated low back pain. 
There is a paucity of literature evaluating clinical outcomes after 
perpendicular lumbar medial branch RFA (P-LMBRFA) with multi-tined 
cannulae.

This study aimed to evaluate the effectiveness of P-LMBRFA with 
multi-tined cannulae in patients with confirmed facet pain utilizing dual 
medial branch blocks with ≥80 % symptom improvement.

2. Methods

2.1. Data collection

This study retrospectively examined medical records of consecutive 
patients from a single physiatry practice who received P-LMBRFA be
tween 2016 and 2022. Approval for this research was granted by the 
University of Calgary’s Conjoint Health Research Ethics Board (ID#: 
REB20-0355). Eligibility was restricted to patients with (1) mechanical 
low back pain that was unresponsive to standard conservative treat
ments, showing clinical signs of lumbar facet joint pain, who (2) 
received first-time P-LMBRFA procedures with (3) significant pain 
reduction (80 % or more) following dual fluoroscopically-guided lumbar 
medial branch blocks, as well as (4) documented pain and functional 
scores from before and three months after the procedure using and 11- 
point Numerical Rating Scale (NRS) and the Pain Disability Quality- 
Of-Life Questionnaire-Spine (PDQQ-S) instrument, respectively. The 
response to medial branch blocks was assessed through a pain diary, 
using a 0–10 NRS scale to record pain intensity just before the block and 
every 30 min for 6 h after the block. Exclusions were made for off-site 
diagnostic blocks, intervening procedures or injuries between P- 
LMBRFA and 3-month follow-up, or simultaneous lumbar interventions. 
Additionally, data was extracted to evaluate the potential influence of 
age, gender, BMI, smoking status, employment status, exercise partici
pation, and LMBRFA laterality on treatment outcomes.

2.2. Procedures

2.2.1. Lumbar medial branch blocks (LMBBs)
Patients were positioned face-down on a standard fluoroscopy table, 

and the area of the lumbar spine was then exposed, cleaned, and pre
pared sterilely according to standard practices. Fluoroscopic imaging 
was utilized to identify the correct lumbar levels for the procedure. A 22- 
to 25-gauge needle was carefully advanced under fluoroscopic guidance 

to the specific nerve target sites. These sites included the junction where 
the medial transverse processes meet the superior articular processes of 
the L2, L3, L4, or L5 vertebrae, aiming for the L1, L2, L3, or L4 medial 
branch nerves respectively, or the curved area of the sacral alae for the 
L5 dorsal ramus. The placement of the needle was verified from both 
lateral and anterior-posterior (AP) perspectives, and a small volume of 
contrast dye was injected to ensure accurate positioning and to rule out 
any vascular uptake. Afterward, either 0.5 mL of 2 % lidocaine or 0.5 % 
bupivacaine was administered. The specific local anesthetic used was 
not disclosed to the patients. Upon discharge, patients were given a 6-h 
pain diary to record their pain relief as noted above.

2.2.2. P-LMBRFA
Patients were positioned prone on a standard fluoroscopy table, and 

their lumbar spine was cleaned and prepped in a standard sterile 
fashion. Fluoroscopic imaging was employed to identify the target 
lumbar levels. A dosage ranging from one to 2 mL of 1 % lidocaine was 
administered to numb the skin and the subcutaneous tissue layers above 
the medial branch nerves targeted for treatment. An 18-gauge multi- 
tined cannula with 5-mm active tip (Diros Technology Inc, Markham, 
Ontario, CA) was positioned at the desired level. The probe’s tip was 
placed 2–3 mm inferior to the superior border of the intersection of the 
superior articular process and the transverse process, visible in an ipsi
lateral oblique fluoroscopic view. After contacting periosteum, the 
cannula tines were deployed and the electrode’s placement was verified 
using lateral, ipsilateral oblique, and anterior-posterior fluoroscopic 
images (Fig. 1). Subsequently, 1 mL of 1 % lidocaine was injected to 
anesthetize the medial branch nerves before the creation of the lesion. 
After a 15-s ramp time, lesions were performed for 145 s at 80 ◦C.

2.3. Data analysis

Data analysis included descriptive statistics, as well as logistic 
regression analysis with calculation of odds ratios (ORs) and their 95 % 
confidence intervals (CIs). Primary outcomes included the proportion of 
participants at 3 months post-treatment with 1) ≥50 % reduction in 
index pain as measured by an 11-point NRS and 2) the minimal clinically 
important difference (MCID) on the Pain Disability and Quality of Life 
Questionnaire-Spine (PDQQ-S). The PDQQ-S is a validated six-question 
patient-reported measure designed for use in the field of minimally 
invasive interventional spine care. The MCID value for this question
naire has been determined as a ≥17 point decrease [14], which is what 
was chosen as an additional measure of efficacy in our study. Secondary 
outcomes included the duration and mean retrospective percentage of 
pain relief after a successful index P-LMBRFA in individuals who re
ported a return of their index symptoms. Predictor variables included in 
the logistic regression models were age, gender, exercise participation, 
employment status (working, not working, or retired), smoking status, 
and P-LMBRFA laterality (unilateral or bilateral).

3. Results

A total of 174 patients were analyzed. Patient demographic, clinical, 
and procedure-related variables are presented in Table 1. Of the 
included participants, 60.3 % were female, with a mean age of 61.3 ±
14.2 years and a mean BMI of 29.5 ± 6.7 kg/m2. Primary and secondary 
outcomes are summarized in Table 2. At 3 months post-procedure, 50.6 
% (n = 88; 95 % CI = 43.3–57.9 %) and 50.0 % (n = 87; 95 % CI =
42.8–57.2 %) of participants reported ≥50 % NRS reduction and ≥17- 
point decrease on PDQQ, respectively. Among the 60 patients who 
experienced a return of their index symptoms after a successful pro
cedure, the mean reported retrospective percentage of pain relief was 
81.8 ± 15.8 %, with improvements lasting a mean duration of 8.7 ± 3.6 
months following P-LMBRFA. Logistic regression models for ≥50 % NRS 
reduction and ≥17-point decrease on PDQQ by the selected covariates 
are summarized in Table 3. Regular exercise was significantly associated 
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with both ≥50 % NRS reduction (OR = 3.66; 95 % CI = 1.31–10.25; p =
0.01) and ≥17-point decrease on PDQQ (OR = 5.70; 95 % CI =
2.06–15.79; p < 0.01) at 3-month follow-up. Additionally, the odds of 
experiencing ≥50 % NRS reduction at 3 months were nearly seven times 
higher for participants with active employment compared to non-retired 
participants who were not working (OR = 6.80; 95 % CI = 1.41–32.68; p 
= 0.02).

Fig. 1. Fluoroscopic images of (A) oblique, (B) lateral, and (C) anterior-posterior views of radiofrequency ablation of the L2 medial branch nerve showing multi-tined 
cannula placement and tine deployment.

Table 1 
Patient demographic, clinical, and procedural variables (N = 174).

Variable Frequency (%)

Gender
Male 69 (39.7)
Female 105 (60.3)

Smoker
Yes 19 (16.7)
No 95 (83.3)
Missing 60

Exercise
Yes 43 (38.7)
No 68 (61.3)
Missing 63

Working
Yes 46 (43.0)
No 13 (12.2)
Retired 48 (44.9)
Missing 67

Workup
Internal 113 (64.9)
External 61 (35.1)

Clinic
Practice 1 18 (10.3)
Practice 2 156 (89.7)

Laterality
Unilateral 34 (19.5)
Bilateral 140 (80.5)

Age in years (n = 174); mean (SD) 61.3 (14.2)
Body mass index in kg/m2 (n = 110); mean (SD) 29.5 (6.7)
Pain duration in years (n = 110); mean (SD) 12.2 (11.6)

SD = standard deviation.

Table 2 
Primary and secondary outcomes (N = 174).

Outcome Frequency 
(%)

≥ 50 % NRS reduction
Yes 88 (50.6)
No 86 (49.4)

≥ 17-point PDQQ reduction
Yes 87 (50.0)
No 87 (50.0)

Retrospective percentage pain relief (n = 55); mean (SD) 81.8 (15.8)
Retrospective duration of improvement in months (n = 55); 

mean (SD)
8.7 (3.6)

NRS = numerical rating scale; PDQQ = Pain Disability Quality-of-Life Ques
tionnaire; SD = standard deviation.

Table 3 
Logistic regression models on ≥ 50 % NRS reduction and ≥17-point PDQQ 
reduction.

Primary Outcome Predictor Variable OR 95 % CI p

≥50 % NPRS reductiona Gender (vs. male) ​ ​ ​
Female 1.22 0.49, 3.04 0.66

Exercise (vs. no) ​ ​ ​
Yes 3.66 1.31, 

10.25
0.01

Working (vs. not 
working)

​ ​ ​

Yes 6.80 1.41, 
32.68

0.02

Retired 3.20 0.54, 
18.86

0.20

Smoking (vs. no) ​ ​ ​
Yes 2.99 0.68, 

13.10
0.15

Laterality (vs. 
unilateral)

​ ​ ​

Bilateral 0.89 0.34, 2.35 0.82
Age 1.03 0.98, 1.07 0.24
BMI 1.07 0.99, 1.15 0.08

≥17-point PDQQ 
reductionb

Gender (vs. male) ​ ​ ​
Female 1.21 0.48, 3.05 0.68

Exercise (vs. no) ​ ​ ​
Yes 5.70 2.06, 

15.79
<0.01

Working (vs. not 
working)

​ ​ ​

Yes 2.92 0.63, 
13.57

0.17

Retired 0.84 0.14, 4.87 0.84
Smoking (vs. no) ​ ​ ​

Yes 4.18 1.00, 
17.39

0.05

Laterality (vs. 
unilateral)

​ ​ ​

Bilateral 0.87 0.33, 2.29 0.79
Age 1.04 1.00, 1.09 0.05
BMI 1.06 0.99, 1.14 0.10

CI = confidence interval; NRS = numerical rating scale; OR = odds ratio; PDQQ 
= Pain Disability Quality-of-Life Questionnaire.

a N = 99; χ2 (8) = 11.82; p = 0.16; Pseudo R2 = 0.11.
b N = 99; χ2 (8) = 13.00; p = 0.11; Pseudo R2 

= 0.13.
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4. Discussion

In this retrospective single-arm cohort study, approximately 50 % of 
participants achieved ≥50 % NRS reduction at three months, indicating 
a significant improvement in pain. Similarly, 50.0 % of patients reported 
improvements in PDQQ scores above the MCID threshold, demon
strating meaningful improvement in their overall quality of life and 
functional ability. Among the 88 patients who experienced successful P- 
LMBRFA, 60 individuals reported a return of their index symptoms after 
an average of 8.7 ± 3.6 months. However, it is noteworthy that these 
patients still reported a retrospective mean percentage pain relief of 81.8 
± 15.8 %, indicating that although the symptoms eventually resurfaced, 
the initial treatment provided substantial and durable pain relief.

The findings of this study evaluating P-LMBRFA with a multi-tined 
cannula and perpendicular approach are similar to prior work demon
strating the clinical benefits of LMBRFA as an effective treatment for 
facet joint pain in appropriately selected patients [15–19] but differ 
from prior studies evaluating perpendicular approaches utilizing 
monopolar cannulae [20,21]. Additionally, prior work comparing 
LMBRFA techniques found that a perpendicular to the nerve approach 
demonstrated poorer outcomes than a parallel to the nerve approach 
using a conventional monopolar cannula [6,22]. Schneider et al. 
demonstrated in their systematic review that post-LMBRFA improve
ments to pain were greatest among patients selected based on high de
grees of pain relief from dual medial branch blocks with an ablation 
technique employing parallel electrode placement [23]. Their finding of 
poorer treatment outcomes with a perpendicular approach may be 
secondary to the relatively small cross-sectional area associated with the 
ellipsoid lesion produced at the tip of a conventional monopolar can
nula. Finlayson et al. reported that multi-tined cannulae demonstrated 
stable lesion characteristics at varying approach angles in the cervical 
spine [11]. Additionally, Deng et al. demonstrated that outcomes for 
pain, disability, quality of life, adverse events, and fluoroscopy exposure 
time were equivalent between conventional and multi-tined cannulae 
[13]. Our current study results provide clinical evidence that a 
perpendicular approach with multi-tined cannulae can provide pain 
outcomes similar to those of the conventional parallel method.

Additionally, we found that regular exercise and active employment 
status are associated with greater odds of successful treatment with P- 
LMBRFA. This is similar to findings for additional spine procedures [24]. 
Other work has shown that employment status does not correlate with 
outcomes after spinal procedures [25,26]. Previous work has demon
strated a correlation between experienced pain and psychological 
distress between unemployment [27] and decreased physical activity 
[28]. Streitberger and Roelof et al. both found mental health issues to be 
correlated with poorer outcomes after lumbar RFA [16,29]. It is likely 
that employed and physically active patients experienced less overall 
baseline pain and psychological distress and were more likely to report 
improvement with their procedure.

4.1. Limitations

While these results support the effectiveness of P-LMBRFA, it is 
important to note that this study lacked a comparative group using the 
parallel technique, limiting direct comparisons. Thus, further extensive 
and prospective research is necessary to compare the outcomes of P- 
LMBRFA and parallel LMBRFA directly. Such studies should consider 
long-term durability, patient selection criteria, adverse events, cost- 
effectiveness, procedural discomfort, and patient satisfaction to pro
vide a comprehensive understanding of the clinical benefits of P- 
LMBRFA. This study was conducted at a single practice utilizing a single- 
arm retrospective cohort design. The lack of a comparison/control group 
limits our ability to definitively substantiate the efficacy of this inter
vention and control for confounding variables. This study is also limited 
to evaluating outcomes at short-term follow-up (3 months). Given the 
study’s retrospective nature, longer-term follow-up was unavailable for 

a sufficient number of patients to draw meaningful conclusions. Previ
ous literature has demonstrated, however, that peak effect for lumbar 
RFA occurs at approximately 3 months [30,31]. Future prospective 
studies specifically evaluating long-term outcomes up to 12–24 months 
will be beneficial.

5. Conclusion

The findings from this study support the potential of P-LMBRFA with 
a multi-tined cannula and perpendicular approach as an effective 
treatment option for patients with facet joint-mediated low back pain. 
The results suggest that P-LMBRFA might offer comparable or superior 
treatment success rates compared to the parallel approach, but head-to- 
head studies are needed. Continued research and evaluation of P- 
LMBRFA in larger, prospective studies will help refine the understanding 
and optimize the application of this innovative technique in clinical 
practice.
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