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ABSTRACT

AIM: To evaluate the effect of various temperatures and durations of radiofrequency thermocoagulation (RFT) for the treatment of 
low back pain that is caused by facet joints.   
MATERIAL and METHODS: This is a randomized controlled, double-blind study. Patients diagnosed with facet syndrome were 
randomly divided into three groups. RFT was applied to the medial branches, which received senses from the facet joint 90ºC 
50 seconds in 31 patients, 85ºC 60 seconds in 32 patients, 70ºC 90 seconds in 33 patients at constant current and impedance 
values. Numeric Rating Scale (NRS) scores before and after the treatment (1 and 6 months), the need for additional analgesics after 
treatment, and opioid dose changes were recorded. 
RESULTS: The demographic data of the groups were similar. NRS scores in all three groups were significantly lower at 1 and 6 
months (p<0.001, p<0.001, p<0.001, respectively). At the first and sixth months, there was no significant difference between the 
groups in patients who experienced a 50% reduction in pain intensity (p=0.1, p=0.7, respectively). Patients who had back surgery 
had a significantly lower rate of pain regression (p=0.001).
CONCLUSION: In patients with lumbar facet syndrome, RFT application in every 3 degrees and seconds is effective because it 
generates equal energy, and there was no significant difference in pain relief between the groups.
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occurs as a result of synovial cell proliferation. In the articular 
cartilage, osteophytes develop in the adhesion areas of 
subchondral bone sclerosis, ligamentum flavum, and joint 
capsule. Degenerative changes of articular facets cause local 
inflammation and pain. In disc degeneration, the disc distance 
becomes narrower, the load on the facet joints increases, and 
clinical symptoms appear. Additionally, axle disorders caused 
by spondylolisthesis impair the harmony of the facet joints. 
Collapse and degeneration between the facet joints cause 
irritation of the nerves innervating the joint.

█   INTRODUCTION

Seventy-eighty percent of the society experience low 
back pain at least once at some point in their life (1). 
Low back pain can occur due to trauma, infections, and 

neoplastic causes, mainly mechanical and rheumatologic 
causes. 15-40% of low back pain develops due to trauma 
or degeneration of facet joints (4). In the facet joint, which 
is a synovial joint, degeneration and osteoarthritis increase 
significantly with increasing age. Initially, synovial hypertrophy 
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Low back pain without radicular spread and pain that does 
not extend under the knee is characteristic of facet joint pain. 
Standing, lumbar extension, lateral flexion, and rotation to the 
problematic side exacerbate the pain. Rotational movements 
are especially painful in facet joint pathologies. Pain is reduced 
with sitting and lumbar flexion. 

Facet joint syndrome pain is treated with medical treatment, 
physical therapy, invasive percutaneous procedures, and 
surgical treatment. Treatment includes using analgesic, 
myorelaxant, nonsteroidal anti-inflammatory drugs, and 
antidepressant medications, and bed rest for several days in 
the acute period. Opioids can be used in resistant pain. In 
addition, facet joint injections and medial branch blocks reduce 
the pain of the patient. In cases where medical methods are 
not successful, and patients benefit from diagnostic blocks, 
facet medial nerve denervation is applied by RFT.

While RFT has been used for facet syndrome since 1970, Shealy 
first described the medial branch lesion in the treatment of 
pain caused by facet joints in the lumbar and cervical region in 
1975 (14). The radiofrequency process is an effective and safe 
method with few complications (7,9,10,13,17,18). Reported 
success rates are 40-65% for medial branches (16,17). The 
effectiveness of the method has been proven by double-
blind studies (9,13,17). Temperature and voltage-controlled 
groups were compared in the study, different techniques of 
facet median branch RFT were applied; It was concluded that 
creating a temperature-controlled lesion is more controlled (2).

There is a retrospective study where RFT is applied to the 
medial branch with different temperatures in the literature (6). 
However, we could not reach any randomized controlled study 
in which RFT was applied to the medial branch at different 
temperatures, different durations, and equivalent heat energy 
calculations were made. In this study, we aimed to evaluate the 
pain relief results of patients with three different temperatures 
and durations; RFT lesions provided by keeping constant 
current and impedance values.

█   MATERIAL and METHODS
Study Design

This was a randomized controlled, double-blind study. After 
institutional approval (2017/1064 Ethics Committee), the 
study was carried out between April 2017 and June 2019. 
Consent forms were obtained from all patients and volunteers 
who participate in the study.

Inclusion/Exclusion Criteria 

Ninety-six patients who were evaluated by history and 
examination, excluding other causes of low back pain with 
X-ray and MRI and diagnosed with facet syndrome, were 
included in the study. The informed, voluntary consent form 
was obtained from all patients. Patients who had low back 
and hip pain for at least six months and had no neurological 
deficit and at least 50% reduction in pain after nerve block 
to the medial branches of the posterior primary ramus were 
included in the study. Patients with signs of coagulopathy and 
infection were excluded from the study. 

Randomization 

Patients were randomized in a 1:1:1 ratio by computer-
generated random sequence to apply median branch RFT for 
90ºC for 50 seconds in Group I, 85ºC for 60 seconds in Group 
II, and 70ºC for 90 seconds Group III.

Blinding

All patients were administered by a single algologist. The 
duration and degrees of the application were conducted by 
the anesthesia technician. The algologist was blind to the 
application duration and degrees. Pre-application evaluations 
and post-application scores were made to all patients by 
another physician. The evaluating physician was blinded to 
patients of all groups in the outpatient clinic.

Study Procedure 

Application to all patients was made by a single algologist. RFT; 
with fluoroscopy, in the prone position, the patient’s vascular 
access was performed. ECG, pulse oxymetry, and pulse 
monitoring were performed by providing sterile conditions 
with 0.05 mg/kg midazolam and 1 µcg/kg fentanyl under mild 
sedation. After providing skin and subcutaneous anesthesia 
with 2% lidocaine, a 10 cm long cannula with a 10 mm active 
tip was used. The target point for the neurotomy of the medial 
branch of the posterior ramus of the L2-L5 spinal nerves was 
determined as the groove consisting of the combination of the 
transverse process and the superior articular process.

RFT was applied with anterior-posterior position with a distal 
approach as parallel to the median nerve with C-arm for medial 
branch neurotomy of L4-5 and L5-S1 facets joints (Figure 1A-
C). Then, RFT was applied by the tunnel image was obtained 
at 20-25 degrees lateral oblique and 10-15 degrees caudal 
position after the anterior, posterior and lateral images were 
confirmed with C-arm for medial branch neurotomy of the 
L2-3 and L3-4 facet joints (Figure 2A-C). Sensory stimulus 50 
Hz; 1v, motor stimulus 2 Hz; after 2v test, the local anesthetic 
injection was performed with 2 cc bupivacaine for each level. 
The lesion was performed with a radiofrequency generator 
(Neurotherm NT1100 / 13001-12) for 90, 85, 70 degrees (ºC) for 
50, 60, 90 seconds, respectively. NRS and functional status of 
patients before and after the procedure were evaluated at first 
and at the sixth months. Analgesics, opioid doses, previous 
spinal surgery history, accompanying additional conditions 
(sacroiliac dysfunction, disc herniation, narrow spinal canal) 
were recorded. 

Theoretically, in a homogeneous tissue, energy (Q) transmitted 
to the tissue during RF application and causing heat generation 
is calculated as follows: Q = Pxt (P; energy and t in watts, 
transmitted to the tissue in 1 second; It is the time in seconds).

In a formula where I (amp) is the electric current in amperes, 
and V (volt) is the voltage difference in volts, the equation can 
be rearranged as follows: P=IxV, Q=IxVxt

In another equation, the role of the impedance [R (Ohm)] is 
observed: V=IxR

As a result; Q = I2 x R x t or Q = V2 x t / R equations are 
obtained.
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These formulas are effective in determining the size of the 
lesion; it explains how it is affected by voltage, current, 
impedance and application duration. 

During applications, impedance monitoring was also applied 
to check the integrity and short-circuit formation of the circuit 
and ensure the electrode’s correct placement. While the 
impedance of extradural structures varies between 300 ohms 
and 600 ohms, the impedance of the medulla spinalis was 
above 1000 ohms, the impedance of the posterior ramus was 
600-700 ohms, and the intervertebral disc was below 200 
ohms. In the study, by keeping the current and impedance 
constant in heat energy equivalent, the time values for the 
same lesion size at different temperatures were calculated 
using these formulas.

Statistical Analysis 

The results of a previous similar study (6) were used for the 

calculation of the sample size. Twenty-eight patients were 
needed in each group to detect a significant difference 
between VAS scores of groups at a study power of 95% and α 
error of 0.05 in the power analysis of the study (6).

Demographic and score parameter data were tabulated by 
descriptive analyses and frequencies. The chi-square test was 
used by cross-tabulation in statistical analysis. Kruskal-Wallis 
ANOVA test and pairwise interactions were used to determine 
the score comparisons in groups. The statistical significance 
set as p<0.05, and analysis was performed by the SPSS 
Statistics 22.0 program.

█   RESULTS
The mean age in 96 patients (70 females, 26 males) was 62.3 ± 
2.01 (min:34, max:84), and demographic characteristics were 
given in the table (Table I). There was no significant difference 

Figure 2: A) Fluoroscopically oblique view of the cannulas placed perpendicular to the L3-4 and L2-3 facet median branches by tunnel 
vision approach. B) Fluoroscopically PA view of the cannulas placed perpendicular to the L3-4 and L2-3 facet median branches with the 
tunnel vision approach. C) Fluoroscopically lateral oblique view of the cannulas placed perpendicular to the L3-4 and L2-3 facet median 
branches using a tunnel vision approach.

Figure 1: A) Fluoroscopically posterior-anterior (PA) view of cannulas placed paralel to L5-S1 facet median branches with distal approach. 
B) Fluoroscopically PA view of cannulas placed paralel to L4-5 facet median branches with distal approach. C) Fluoroscopically oblique 
view of cannulas placed paralel to L4-5 facet median branches with distal approach.

A B C

A B C
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difference in all three groups for 49 patients with secondary 
etiology, such as lumbar disc herniation, spondylosis, spinal 
stenosis, spondylolisthesis, sacroiliac dysfunction (p=0.1).

█   DISCUSSION
Facet joint median branch RFT is an effective method in 
the treatment of chronic pain, which can be safely applied 
in patients with facet syndrome. Its effectiveness has been 
proven in randomized controlled studies. Many studies 
have been conducted investigating the factors that change 
RFT efficiency in facet syndrome. The effectiveness of this 
technique, which is widely used in facet arthropathy, is 
dependent on a number of patient and technique-related 
factors.

We did not find a significant difference in the results of ≥50% in 
pain relief in the first and sixth months, comparing all groups in 
this study. In a similar retrospective study of Costandi et al. (6), 
in which the relationship between temperature and functional 
recovery was evaluated, it was concluded that creating a 
temperature lesion at 90ºC had better results on functional 
recovery compared to 80 ºC. However, the temperature was 
the only variable in this study, and the duration and active 
electrode diameter were kept constant, and the results were 
obtained better at high-temperature values. Our results 
indicate that there was no significant difference among 
the three groups. We propose that the conflicting results in 
Costandi et al. could be due to the difference in heat energy 
levels (6), which are equal in our study but unequal in their 
study.

In a study evaluating the relationship of patient-related factors 
with RFT success, RFT failure was found to be associated 
with factors such as duration of pain, previous lumbar surgery, 

between groups in terms of age and BMI (p=0.3 and p=0.5). 
The number of women was significantly higher in all three 
groups (p=0.025).

While 21 of 49 patients with secondary etiology of back pain 
had <50% pain relief, 28 patients had pain relief ≥50% (p=0.4). 
Two of the 18 patients with previous back surgery had ≥50% 
in pain relief (p=0.001). 

While 45% of patients with BMI≥30 had ≥50% in pain relief, 
60% of patients with BMI<30 had ≥50% in pain relief (p=0,33 
and p=0,63, respectively). Pain relief ≥50% was present in 
83% of the patients who had analgesic cutting. In 95% of the 
patients whose opioid dose was reduced, there was ≥50% 
in pain relief. There was a significant difference between pain 
regression and analgesic cutting and opioid dose reduction 
(p=0.002 and 0.001, respectively)

Pre-procedure (NRS 0), post-procedure 1 month (NRS 1) and 
6 months (NRS 6) scores were similar in all three groups (p = 
0.6, 0.4, 0.9, respectively) (Table II). NRS scores in all three 
groups were significantly lower at first and sixth months when 
evaluated in the first and sixth months follow-up before and 
after the procedure (p=0.00, p=0.00, p=0.00, respectively).

There was no statistically significant difference between the 
groups separated according to three different temperature 
values in patients with ≥50% pain relief with facet median 
branch RFT in the first and sixth months (p=0.1 and p=0.7, 
respectively) (Table III). 

In 6 months, there was opioid dose reduction in 21 patients 
and analgesic cut in 18 patients, but there was no significance 
between the groups (p=0.2 and p=0.1, respectively). 

Eighteen patients with previous surgery were in similar rates 
in three groups (p=0.8). Moreover, there was no significant 

Table I: Demographic Characteristics of the Groups

Group I Group II Group III p

Age (years) 63.3 ± 1.7 57.1 ± 2.4 65.7 ± 1.9 0.3

Gender
Male 3 12 11

0.02
Female 28 19 23

BMI (kg/m2) 27.6 ± 0.8 28.4 ± 0.7 30.7 ± 0.7 0.5

Previous back surgery 16.1% 19.4% 20.6% 0.8

Secondary etiology of low back pain 61.3% 54.8% 38.2% 0.1

Table II: Comparison of the Groups’ Mean NRS Scores in the Pre-Procedure, Post-Procedure 1 and 6 Months

Group I  Group II Group III p 

NRS (0) 8.2 8 8.1 0.6

NRS (1) 4 4.5 4.2 0.4

NRS (6) 4.4 5.1 4.7 0.9

NRS: Numeric rating scale.
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sixth month experienced decreased pain. RFT therapy is an 
effective method in long-term follow-up in patients with facet 
syndrome. The effectiveness of the interventional procedure 
was demonstrated by reducing analgesic and opioid therapy 
in the long-term follow-up in the study.

The destruction of tissue targeted by ablation in RFT treatment 
depends on temperature. The size of the lesion formed varies 
according to the temperature and time. While neuronal 
destruction does not occur below 45 degrees, RFT current 
is not efficient since gas formation will occur above 105 
degrees (11). While high-temperature values are generally not 
recommended due to neural damage, neuritis, deafferentation 
pain, and necrosis of paravertebral muscles, low temperatures 
may not create an effective lesion. In our study, we evaluated 
RFT efficiency to generate equal heat energy as a basic 
principle at three different temperatures at different times. As 
equal clinical results at all three temperatures were obtained, 
the choice of 50 seconds at 90ºC for RFT can save time at the 
procedure. Although creating lesions at 70ºC for 90 seconds 
can be applied relatively more safely, the 8-level facet joint 
median branch ablative lesion that we routinely apply requires 
a longer time in practice. In our routine clinical practice, we 
apply facet joint median branch RFT for 60 seconds at 85ºC. 
In this study, no additional complications were observed in the 
90ºC group compared to the other groups. It may be thought 
that creating RFT lesions at high temperatures may cause 
subclinical denervation and atrophy in the multifidus muscles. 
Dreyfuss et al. detected radiological atrophy was after RFT 
(8), but they specified that it did not cause pain in 12-months 
follow-up and did not require additional treatment. The results 
of our study showed that other temperatures might also be 
effective. 

The most important limitation of our study is the lack of long-
term follow-up. The effectiveness of RFT treatment may 
give different results regarding whether there is a significant 
difference between groups in long-term follow-up. In addition, 
the lower temperature degree and the shorter duration group 
of RFT can be considered as a limitation of our study. In this 
study, we did not have this group because we calculated 
the temperature degree and duration according to the equal 
energy principle.

and axial loading (3). In our study, the facet median branch 
RFT efficacy results were significantly worse in patients 
with previous back surgery. These data are in the same 
direction as a previous study. After the previous surgery, the 
load on the facet joints increases due to the deterioration of 
spinal stabilization, which increases the existing facet joint 
degeneration. 

Again, in a study examining the relationship between BMI, 
gender, active sports, and RFT treatment results, the results 
were better in patients with BMI<30 and in the group engaged 
in active sports, but again, gender did not differ significantly 
(15). In our study, there was no significant difference between 
BMI and pain relief. 

Comparing the groups with and without concomitant second-
ary low back pain etiology, we found no significant difference. 
This situation can be explained by a good clinical evaluation, 
including patients with additional lumbar pathology and 
clinically prominent facet syndrome. Additional pathologies 
of patients with radiologically or subclinical symptoms were 
ineffective on our pain regression results.

In studies on the relationship between procedure technique 
and success, it has been shown that electrode placement 
with the distal approach is associated with better results (12). 
Considering the course of the median branch that innervates 
the facet joints, more effective results can be obtained as the 
lesion is formed parallel to the nerve with the distal approach. 
We applied the distal approach at the inferior four levels and 
the classical tunnel approach to the upper four levels in our 
study.

In studies with proven median branch RFT efficacy, success 
rates were observed to be 50% pain reduction in at least 50% 
of patients (5). In our study, the rate of patients with regression 
of at least 50% in pain supports the literature with 57.2%. 
While the relationship between efficacy and gender was not 
demonstrated in those studies, in our study, the female gender 
was dominant, but there was no significant difference in terms 
of efficacy in both genders. 

Significantly, the majority (83% and 95%) of the patients 
whom analgesic and opioid dose reduction were applied at the 

Table III: Comparison of the Groups’ Pain Relief Rates in the 1st and 6th Months

Group I
(n)

Group II
(n)

Group III
(n) p

Pain relief in the 1st month

≥50% 22 16 23
0.1

<50% 9 16 10

Pain relief in the 6th months

Group I
(n)

Group II
(n)

Group III
(n) p

≥50% 19 16 20
0.7

<50% 12 16 13
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█   CONCLUSION
Facet median branch RFT treatment is an effective method in 
patients with chronic pain with facet syndrome. In this study, 
we obtained equal efficacy when we performed neuroablation 
by keeping the time variable with different temperature values 
and creating equal heat energy. By showing that different 
temperatures can be used safely in the treatment of median 
branch RFT in facet syndrome, we think that our study will 
present an alternative to the literature in RFT application 
technique.
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