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Background. Diagnosis of lumbar facet joint disease is the sum of the combinations consisting of history, physical activity, and
diagnostic imaging frequently including computed tomography and magnetic resonance imaging scans. Prevalence of facet-based
chronic low back pain is 15–45%. Intra-articular injections with corticosteroid or medial branch block are traditionally used
prevalently in the management of chronic low back pain due to lumbar facet joints. However, the evidence levels of these
procedures are at either a low or a medium level. Radiofrequency neurolysis of the lumbar medial branch can be used as an
alternative in the management of lumbar facet joint pain. +ere are two types of radiofrequency applications for radiofrequency
neurolysis as pulsed radiofrequency and conventional radiofrequency. Materials and Methods. Patients with lumbar facet pain
were separated into 2 groups. Group 1 (n � 75): patients were given pulsed radiofrequency under fluoroscopy. Group 2 (n � 43):
patients were given conventional radiofrequency under fluoroscopy. Pre-op and post-op 1st, 3rd, and 6th month and 1st and 2nd

year Visual Analogue Scale values of all patients were asked, recorded, and statistically compared. Visual Analogue Scale values of
the groups in the same months were compared as well. At the end of the second year, Odom criteria of both groups were recorded
and statistically compared. Results. Preoperation Visual Analogue Scale values and postoperation 1st, 3rd, and 6th month and 1st

and 2nd year Visual Analogue Scale values were compared in Group 1 and Group 2, and there was a statistically significant
difference between preoperation Visual Analogue Scale values and postoperation 1st, 3rd, and 6th month and 1st and 2nd year Visual
Analogue Scale values in both groups. However, the number of repetitions of the operation was higher in Group 1. In the
comparison of Odom criteria for both groups at the end of the second year, it was observed that the patients in Group 2 were more
satisfied with the treatment. Conclusion. Conventional radiofrequency in patients with lumbar facet joint pain for medial branch
neurolysis effectively decreases Visual Analogue Scale values in both short and long term. +e quality of life and daily activities of
patients were better at conventional radiofrequency.

1. Introduction

Chronic low back pain (CLBP) is a reason for disability [1].
Lumbar intervertebral discs, facet joints, and sacroiliac joints
are the main causes of CLBP [2]. Unlike lumbar radiculop-
athy, lumbar facet pain is rarely felt above the knee [3, 4].
General clinical characteristics of lumbar facet pain are that it
eases with light flexion in the low back and the pain gets more

severe with weight on the facet and extension in the low back,
paraspinal tenderness, pain exacerbated by extension/rotation
(facet loading), and that there is no increase in pain with
flexed leg lifting or coughing [5, 6]. Lumbar facet joint disease
diagnosis is a sum of the combinations consisting of history,
physical activity, and diagnostic imaging frequently including
computed tomography (CT) and magnetic resonance im-
aging (MRI) scans [7, 8]. +e only way to confirm facet
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syndrome is pain relief by diagnostic block instead of local
anaesthetic of the medial branch of the dorsal ramus of the
affected lumbar facet joint [8, 9]. Prevalence of lumbar facet
joint pain in CLBP is 15–45% [10–12]. Repetitive chemical
and mechanical stress on lumbar facet joints may cause os-
teoarthritis [13, 14]. It can cause inflammation and narrowing
of the capsule, resulting in axial CLBP [6]. Several treatment
procedures are used in the management of lumbar facet joint-
related CLBP. Intra-articular injections with corticosteroids
or medial branch block are traditionally used prevalently in
the management of CLBP due to lumbar facet joints [15–20].
However, evidence levels of these procedures are at a low or a
medium level [21]. Moreover, corticosteroids can cause severe
side effects [22, 23]. Radiofrequency neurolysis of the lumbar
medial branch can be used as an alternative in themanagement
of lumbar facet joint pain [16, 24, 25]. +ere are two radio-
frequency applications for neurolysis: pulsed radiofrequency
(PRF) and conventional radiofrequency (CRF) [26–28].

In this study, we aimed at evaluating the effect of PRF
and CRF applications on pain and quality of life of patients
with lumbar facet joint pain.

2. Materials and Methods

+is prospective and double-blind study was conducted on
118 patients with lumbar facet joint pain following the
approval of the local ethics committee. Written informed
consent forms were taken prior to any procedures on the
patients. Before any procedures on the patients, information
was given regarding the operation to be performed, Visual
Analogue Scale (VAS) evaluation, Odom criteria, and
possible complications. In Table 3 of a conducted study [29],
when the VAS scores on the morning of the 1st day following
the PRF operation on lumbar facet joints were evaluated, it
was observed that the mean ± SD of VAS values in the study
was 4.43 ± 2.9 for Group 1 and 2.38 ± 2.4 for Group 2. In the
power analysis software, the mean difference of the 2 groups
was calculated as 2.05 when Type 1 error was 0.05 and Type 2
error was 0.20, and sampling size for 80% power was cal-
culated as minimum n � 28 when SD was 2.9 for Group 1
and 2.4 for Group 2. We arranged it to be n � 75 for Group 1
and n � 43 for Group 2. In order to be double blind, the
patients who had medial branch block due to lumbar facet
pain did not know whether PRF or CRF would be applied.
Whether the patients were applied PRF or CRF, RF needles
stayed at the same time and RF generator was not shut down.
Before the application of CRF, the patients were given
0.5mL bupivacaine via a RF needle for local anaesthesia, and
the person who performed the radiofrequency operation and
the person who did the evaluation were different, and thus,
the person who did the evaluation did not know which
procedure was applied either. Ablation applied facet joint
levels of patients of included to the study were recorded.

2.1. Exclusion Criteria. +e exclusion criteria were as fol-
lows: uncontrolled cardiovascular, hematologic, hepatic,
renal, and neurologic conditions; major depression; coa-
gulopathy or use of anticoagulants; patients with other

important chronic pain, complex regional pain syndrome,
fibromyalgia, rheumatoid arthritis, and chronic fatigue
syndrome; alcoholics; and substance addicts.

2.2. Inclusion Criteria. Housewives, retired people, and
teachers were included to the study. One of the groups had 2
positive blocks in medial branches with two different local
anaesthetics. One of the positive blocks were determined to
be 0.5mL 2% lidocaine, and the other was determined to be
0.5mL 5% bupivacaine with two days apart. If both blocks
were positive, this indicated that the medial branch block
was at the correct level and side. Positive diagnostic block
meant that the pain was relieved for 2 hours with lidocaine
and for 4 hours with bupivacaine (VAS < 5 pain relief during
normal activities was used as the criterion for a positive
response).

+ere were two groups: the group which had PRF, Group
1 (n � 75), and the group which had CRF, Group 2 (n � 43).

3. Procedure

+e patients included in the study were diagnosed by an
algology specialist in the algology clinic of our hospital, and
their operations were performed in the operating room of
our hospital.

+e patient was placed on the operating table in the
prone position, and the lumbar region was sterilized with 4%
chlorhexidine and covered with sterile covers. +e target
medial branch was confirmed with the AP, oblique, and
lateral images using fluoroscopy, and following the anaes-
thetizing of the target skin with subcutaneous 2% lidocaine, a
22 G RF lesion needle with 10mm length and 5mm active
end (radiofrequency cannula, Neuro+erm, Wilmington,
ABD) wasmoved to the medial part of the transverse process
and above.+e target of the radiofrequency was the juncture
of the superior articular process and transverse process for
L1–4 levels. +e needle was directly directed at the dorsal
ramus towards the junction of the superior articular process
and the top border of the sacral crest for the L5 level.
Confirmation of the position of the needle and demon-
stration that the needle did not move towards the front
border of the superior articular process towards the neural
foramen were ensured with the AP, oblique, and lateral
images acquired using fluoroscopy. It was confirmed with
the oblique image that the needle was parallel to the medial
branch nerve. Following the confirmation of the appropriate
position of the needle, the RF probe (reusable radio-
frequency thermocouple electrode, Neuro+erm, Wil-
mington, USA) was inserted inside the needle. +e target
nerve was stimulated with sensorial stimulation via the RF
lesion generator (Neuro+erm, NT 1100, Wilmington,
USA). +e electrode was set up to stimulate the target
neuron with 1ms and 5Hz. +e patient was asked whether
he/she experienced pain similar to their normally occurring
pain or pressure. If the sensorial stimulation was 0.6V
and above, the needle was repositioned and when the
stimulus was under 0.6V, the needle position was not
changed. For each lesion, correct placement was confirmed
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using electrostimulation at 50Hz, with concordant sensation
achieved at under 0.6V. Before lesioning, multifidus stim-
ulation and the absence of leg contractions was verified with
electrostimulation at 5Hz.

Following the confirmation of the optimal position of
the needle, the place where the needle end was located was
infiltrated with 2mL bupivacaine. +e RF probe (reusable
radiofrequency thermocouple electrode, Neuro+erm,
Wilmington, USA) was placed inside the needle. +e RF
lesion generator (Neuro+erm, NT 1100, Wilmington,
USA) was set up as PRF, 2Hz frequency at 42°C temper-
ature in a way that the pulse waves have 20ms width and
was applied for 3 minutes. +e same procedure as Group 1
was applied for the placement of the needle in Group 2, and
RF neurolysis was performed by applying 80°C CRF for 90
seconds. At the end of the RF procedure, after the probe
was removed in both groups, 2mg methylprednisolone was
given through the RF needle for each level. +is procedure
was used for each segment in both groups. +e algologist
collecting the data and the algologist performing the op-
eration were different for the study to be blind.+e patients
were not informed about which RF procedure was applied
on them.

After the procedure, the patients were monitored in the
post-op unit for 2 hours and were discharged after ensuring
that there were no restraints. After the patients were in-
formed regarding the VAS evaluation (the patients were
given a 10 cm paper scale with numbers between 0 and 10
with 1 cm gap between and were informed that VAS � 0 was
no pain and the most severe pain they could imagine was
VAS � 10, Afterwards, the patients were asked to mark
which gap their pain related to with a pen), they were asked
to come back for follow-up when their VAS scores were 5
and above. In addition, they were asked to come for follow-
up regardless of their VAS values at the 1st, 3rd, and 6th
month and 1st and 2nd year. VAS values were asked and
recorded at each follow-up, and the process was repeated by
applying the same procedure if VAS was 5 and above. At the
end of the second year, the patients were informed about the
Odom criteria and their Odom criteria were recorded.

3.1. Odom Criteria
(1) Perfect (all symptoms are lost and can carry out daily

activities without limitation)
(2) Good (there are some complaints, and there is no

clear limitation on the daily activity)
(3) Medium (there is subjective healing, and physical

activity is subjectively better)
(4) Bad (there is no healing or worse)

4. Statistical Analysis

All statistical data were analysed with SPSS 15.0 for Win-
dows package software. +e normal distribution of the data
was tested with the Shapiro–Wilk test. +e data with normal
distribution were compared with the independent samples
T-test. One-way variance analysis was used in the com-
parison of the VAS values in the groups within themselves,

and the Tukey test, a post hoc test, was used in order to find
the group which caused the difference, and the data were
provided as mean ± SD. +e chi-square test was used in the
comparison of categorical data, and the data were given as
n%. p> 0.05 was accepted as statistically significant in the
comparison of all data.

5. Results

+e comparison of the patients according to age, height,
weight, duration of complaint, and gender is presented in
Table 1.+ere was no statistically significant difference when
the groups were compared in terms of age, height, weight,
duration of complaint time, and gender. Comparison of
VAS in groups is given in Table 2. It was observed that there
was no statistically significant difference between Group 1
and Group 2 when the preoperation VAS scores of the
groups were compared. +ere was a statistically significant
difference between the two groups when Group 1 and Group
2 were compared according to their 1st month VAS values,
and the VAS values of Group 2 were lower than Group 1 at a
statistically significant level. When Group 1 and Group 2
were compared in terms of their 3rd month VAS values, there
was a statistically significant difference between the two
groups, and the VAS values of Group 2 were lower than
Group 1 at a statistically significant level. +ere was a sta-
tistically significant difference between the two groups when
Group 1 and Group 2 were compared in terms of 6th month
VAS scores, and the VAS values of Group 2 were lower than
Group 1 at a statistically significant level. +ere was a sta-
tistically significant difference between the two groups when
Group 1 and Group 2 were compared in terms of 1st year
VAS scores and the VAS values of Group 1 were lower than
Group 2 at a statistically significant level. +ere was a sta-
tistically significant difference between the two groups when
Group 1 and Group 2 were compared in terms of 2nd year
VAS scores, and the VAS values of Group 2 were lower than
Group 1 at a statistically significant level.

+e comparison of preoperative and postoperative VAS
values of Group 1 is presented in Table 3. +ere was a
statistically significant difference between the preoperation
VAS values and postoperation 1st, 3rd, and 6th month and 1st
and 2nd year VAS values when the preoperation and post-
operation 1st, 3rd, and 6th month and 1st and 2nd year VAS
values of Group 1 were compared.

+e statistical difference between VAS values versus
months for Group 1 is given in Table 4. +ere was a sta-
tistically significant difference between the postoperation 1st
month VAS values and 6th month and 2nd year VAS values
for Group 1, and the 1st month VAS values were lower.+ere
was a statistically significant difference between the post-
operation 3rd month VAS values and 6th month and 2nd year
VAS values for Group 1, and the 3rd month VAS values were
lower. +ere was a statistically significant difference between
the postoperation 6th month VAS values and 1st year VAS
values for Group 1, and the 1st year VAS values were lower.
+ere was a statistically significant difference between the
postoperation 1st year VAS values and 2nd year VAS values
for Group 1, and the 1st year VAS values were lower.
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+e comparison of preoperative and postoperative VAS
values of Group 2 is presented in Table 3. +ere was a
statistically significant difference between the preoperation
VAS values and postoperation 1st, 3rd, and 6th month and 1st
and 2nd year VAS values when the preoperation and post-
operation 1st, 3rd, and 6th month and 1st and 2nd year VAS
values of Group 2 were compared. +e statistical difference
between VAS values versus months for Group 2 is given at
Table 5. +ere was a statistically significant difference be-
tween the postoperation 1st month VAS values and 1st and
2nd year VAS values of Group 2, and the 1st month VAS
values were lower. +e postoperation 3rd month VAS values
and 1st and 2nd year VAS values of Group 2 were compared,
and the 3rd month VAS values were lower compared to the
2nd year VAS values.

+e comparison of Odom criteria of groups is presented
in Table 6. +ere was a statistically significant difference
between the groups when the Odom criteria of the groups
were compared. +ere was a statistically significant differ-
ence when Group 1 and Group 2 were compared in terms of
Odom 1 criteria, and the number of Odom 1 criteria was
higher in Group 2. +ere was a statistically significant

difference when Group 1 and Group 2 were compared in
terms of Odom 2 criteria, and the number of Odom 2 criteria
was higher in Group 2. +ere was a statistically significant
difference when Group 1 and Group 2 were compared in
terms of Odom 3 criteria, and the number of Odom 3 criteria
was higher in Group 1. +ere was a statistically significant
difference when Group 1 and Group 2 were compared in
terms of Odom 4 criteria, and the number of Odom 4 criteria
was higher in Group 1.

+e distribution of patients’ professions to the groups is
given in Table 7. When comparing the Group 1 and Group 2
patients by their professions, any significant statistical dif-
ference between two groups has not been observed.

+e distribution of RF levels to the groups is presented in
Table 8.

+e same operation was repeated for 13 patients at the 1st
month in Group 1. +e operation was repeated for 13 pa-
tients at the 3rd month in Group 1. +e operation was re-
peated for 67 patients at the 6th month in Group 1. +e
operation was repeated on 9 patients at the 1st year in Group
1. +e operation was repeated for 56 patients at the 2nd year
in Group 1.

Table 1: Demographic data of groups (mean ± SD and n (%)).

Age (years) Height (cm) Weight (kg) Complaint time (months) Gender F/M, n (%)
Group 1 (n � 75) 53.90 ± 16.23 171 ± 72.9 79.92 ± 10.45 12.82 ± 4.63 43/32 (57.33%/40.67%)
Group 2 (n � 43) 53.39 ± 16.14 168 ± 71.58 78.37 ± 12.16 14.74 ± 6.56 29/14 (67.44%/32.56%)
p 0.869 0.91 0.486 0.096 0.279

Table 2: Comparison of VAS values of the groups according to months (mean ± SD).

Preoperation
VAS values

1st month
VAS values

3rd month
VAS values

6th month
VAS values

1st year
VAS values

2nd year
VAS values

Group 1 (n � 75) 8.10 ± 0.95 3.79 ± 1.05 4.09 ± 1.11 5.66 ± 1.14 3.69 ± 0.86 5.20 ± 1.06
Group 2 (n � 43) 8.44 ± 0.93 3.27 ± 1.24 3.39 ± 1.04 3.79 ± 0.67 4.04 ± 0.81 4.09 ± 0.78
p 0.066 ∗0.027 ∗0.001 ∗<0.001 ∗<0.001 ∗<0.001
∗Statistically significant.

Table 3: Comparison of preoperation VAS values and postoperation at 1st, 3rd, and 6th month and 1st and 2nd year VAS values of Groups 1
and 2.

Preoperation
VAS values

1st month
VAS values

3rd month
VAS values

6th month
VAS values

1st year
VAS values

2nd year
VAS values p

Group 1 (n � 75) 8.10 ± 0.95 3.79 ± 1.05 4.09 ± 1.11 5.66 ± 1.14 3.69 ± 0.86 5.20 ± 1.06 ∗<0.001
Group 2 (n � 43) 8.44 ± 0.93 3.28 ± 1.24 3.42 ± 1.05 3.77 ± 0.68 4.04 ± 0.81 4.09 ± 0.78 ∗<0.001
∗Statistically significant.

Table 4: Results of the Tukey test from post hoc tests showing the comparison of preoperation and postoperation at 1st, 3rd, and 6th month
and 1st and 2nd year VAS values of Group 1 among themselves (p values).

1st month
VAS values

3rd month
VAS values

6th month
VAS values

1st year
VAS values

2nd year
VAS values

Preoperation VAS values ∗<0.001 ∗<0.001 ∗<0.001 ∗<0.001 ∗<0.001
1st month VAS values 0.461 ∗<0.001 0.994 ∗<0.001
3rd month VAS values ∗<0.001 0.173 ∗<0.001
6th month VAS values ∗<0.001 0.067
1st year VAS values ∗<0.001
∗Statistically significant.
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+e operation was repeated for 3 patients at the 1st
month in Group 2. +e operation was repeated for 1 patient
at the 3rd month in Group 2. +e operation was repeated on
1 patient at the 6th month in Group 2. +e operation was
repeated for 5 patients at the 1st year in Group 2. +e op-
eration was repeated for 4 patients at the 2nd year in Group 2.

Bilateral medial branch PRF neurolysis was performed
on 38 patients in Group 1. Bilateral medial branch CRF
neurolysis was performed on 17 patients in Group 2. While
medial branch PRF neurolysis was performed for a total of
322 levels in Group 1, CRF neurolysis was performed for 167
levels in Group 2. Medial branch PRF neurolysis was per-
formed from the right side in 20 patients and from the left

side in 16 patients in Group 1. CRF neurolysis was per-
formed from the right side in 17 patients and from the left
side in 14 patients in Group 2.

+ere was no operation on 7 patients in Group 1 as there
was no sensorial response from the related facet level to
sensorial stimulus, and these patients were excluded from
the study.+ere was no operation on 8 patients in Group 2 as
there was no sensorial response from the related facet level to
sensorial stimulus, and these patients were excluded from
the study.

In Group 1, 10 patients were excluded from the study as
the pain in the test block was not relieved with local an-
aesthesia. In Group 2, 14 patients were excluded from the
study as the pain in the test block was not relieved with
anaesthesia.

2 patients in Group 1 developed neuropathic pain after 3
repetitions. Neuropathic pain therapy was initiated for these
patients, and the patients were excluded from the study.

1 patient in Group 2 developed neuropathic pain after 2
repetitions. Neuropathic pain therapy was initiated for this
patient, and the patient was excluded from the study. No
other complications and side effects developed in the patients.

6. Discussion

Radiofrequency therapy has been used for 30 years in pain
syndromes caused by cervicogenic headache, medulla spi-
nalis injuries, intercostal neuralgia, back pain due to facet
joint dysfunction, discogenic pain, and sacroiliac joint pain
[30, 31].

+ere are two radiofrequency applications for neu-
rolysis: PRF and CRF, which is the standard one such as the
thermocoagulation of the dorsal ramus medial branch. +e
2nd is the PRF used in chronic neuropathy or radiculopathies
in the treatment of dorsal root ganglion, pain trigger points,
painful joints, and peripheral neuropathies [32].

Usually, CRF stimulation leads to heat lesion in the nerve
material above 45°C resulting in the nonselective damage of

Table 6: Comparison of Odom criteria of the groups (n (%).

Odom 1 Odom 2 Odom 3 Odom 4

Group 1 (n � 75) Negative 69 (58.5%) 73 (61.9%) 48 (40.7%) 35 (29.7%)
Positive 6 (5.1%) 2 (1.7%) 27 (22.9%) 40 (33.9%)

Group 2 (n � 43) Negative 27 (22.9%) 21 (17.8%) 41 (34.7%) 41 (34.7%)
Positive 16 (13.6%) 22 (18.6%) 2 (1.7%) 2 (1.7%)

p ∗<0.001 ∗<0.001 ∗<0.001 ∗<0.001
∗Statistically significant.

Table 7: Distribution of patients to the groups based on their
professions (n (%)).

Groups Housewives Retired
people Teachers Total p

Group 1 43 (36.4%) 22
(18.6%) 10 (8.5%) 75 (63.6%) 0.284

Group 2 29 (24.6%) 7 (5.9%) 7 (5.9%) 43 (36.4%)

Total 72 (61%) 29
(24.6%)

17
(14.4%)

118
(100%)

Table 8: Distribution of RF levels to the groups (n).

Levels of
ablation

Group 1 Group 2
Procedure (n) Levels (n) Procedur (n) Levels (n)

Right L2–5 5 20 2 8
Left L2–5 3 12 4 16
Bilateral L2–5 8 64 3 24
Right L3-4 9 18 4 8
Left L3-4 8 16 3 6
Bilateral L3-4 12 48 5 20
Right L3–5 7 21 6 18
Left L3–5 5 15 7 21
Bilateral L3–5 18 108 9 54
Total 75 322 43 167

Table 5: Results of the Tukey test from post hoc tests showing the comparison of preoperation and postoperation at 1st, 3rd, and 6th month
and 1st and 2nd year VAS values of Group 2 among themselves (p values).

1st month
VAS values

3rd month
VAS values

6th month
VAS values

1st year
VAS values

2nd year
VAS values

Preoperation VAS values ∗<0.001 ∗<0.001 ∗<0.001 ∗<0.001 ∗<0.001
1st month VAS values 0.983 0.154 ∗0.002 ∗0.001
3rd month VAS values 0.515 ∗0.025 ∗0.012
6th month VAS values 0.738 0.591
1st year VAS values 1
∗Statistically significant.
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the myelinated and unmyelinated nerve fibres [33]. PRF has
a different effect mechanism consisting of the combination
of other neurobiological effects [34]. Conventional radio-
frequency treatment includes continuous stimulation and
results in the ablation of tissues and nerves. Ablation is
formed by the heat dissipating from the needle catheter [35].
Each lumbar facet joint receives innervation from the medial
branches of the dorsal rami at their levels or the level above
[35, 36]. At the L1–4 levels, the medial branch bears a
constant relationship to the bone where it runs across the
root of the superior articular process, and an appropriate
target point, then, is the dorsal surface of the root of the
transverse process immediately below the most medial end
of its superior edge.+e nerve is certainly within 5mm of the
point [37]. At the L5 level, the medial branch is not suitable
for percutaneously radiofrequency neurotomy. At the L5
level, the dorsal ramus is the target. +e target point for this
nerve is where it runs along the groove between the ala of the
sacrum and the root of the superior articular process [37]. As
it was stated in the study of Bogduk and Long [37] regarding
the anatomy of facet joint nerves, in company with fluo-
roscopy, we directed our needle differently for L1–4 and L5.
We applied joint neurotomy to medial and lateral branches
by targeting the dorsal ramus for L5. Currently, the “gold
standard” for treating facetogenic pain is radiofrequency
treatment (1 B+) [38]. +e strongest indicator for lumbar
facet pain is pain reduction after anaesthetic blocks of the
rami mediales (medial branches) of the rami dorsales that
innervate the facet joints. Because false-positive and, pos-
sibly, false-negative results may occur, the results must be
interpreted carefully [38]. In our study, some patients did
not respond enough to the diagnostic block, and these
patients were excluded from the study. We only included
patients who positively responded to the diagnostic block.
Spine innervation society developed an algorithm which
requires the confirmation of the healing of facet joint pain
with the application of two diagnostic medial branch
blocks using different local anaesthetics in each block [36]. If
medial branch block is performed on the correct lumbar
facet joint of the patient, the pain will be completely relieved
after local anaesthetics [36]. In a cohort study by Dreyfuss
et al. [3] in which a successful medial branch block and
correct needle placement was performed, it was shown that
medial branch nerve radiofrequency neurolysis of lumbar
facet joints showed at least 80% healing in 60% of the pa-
tients at the 12th month or 60% healing in 80% of the patients
at the 12th month.

In our study, effectiveness of RF in patients both in
Group 1 and Group 2 were consistent with this study.
However, frequent repetition of the PRF operation was
required in Group 1 which underwent PRF (the operation
was repeated for 13 patients in Group 1 at the 1st month, for
13 patients in Group 1 at the 3rd month, for 67 patients in
Group 1 at the 6th month, for 9 patients in Group 1 at the
1st year, and for 56 patients in Group 1 at the 2nd year), and
after a certain period, the operation had to be repeated as
the VAS values went above 4 in some of the patients. On
the contrary, the repetition of the CRF operation was re-
quired for very few patients (the operation was repeated for

3 patients at the 1st month in Group 2, for 1 patient in Group
2 at the 3rd month, for 1 patient in Group 2 at the 6th month,
for 5 patients in Group 2 at the 1st year, and for 4 patients in
Group 2 at the 2nd year). +is suggests that PRF does not
form lesions fully, and it leads to neurolysis in nerves but
CRF results in neurolysis in the nerve, and this leads to a
more permanent pain relief. +e VAS values of 78% of the
patients were below 5 at the 1st year in Group 1, and the VAS
values of 88.38% of the patients were below 5 at the 1st year in
Group 2. However, in Group 1, these rates were reached by
the repetition of the operation.

Standard procedure in the management of lumbar facet
joint pain is to create a lesion with the consistent heat
production of the CRF ablation at 80°C for 60–90 seconds
[26, 27].+is indicates the formation of the maximal thermal
coagulation of the lumbarmedial branch of dorsal ramus [4].
One of the potential side effects of CRF is painful skin
dysesthesia and increase of pain during neurite or neuro-
genic inflammation [8]. +is pain can cause discomfort and
may require prescription of nonopioid or opioid medication
for postprocedural pain management. Pain treatment can be
used prevalently in postprocedural pain treatments. In our
study, 1 patient in Group 2 developed neuropathic pain, and
the treatment was initiated. Nonsteroid anti-inflammatory
medication was initiated for all patients after the operation,
and the patients were asked to use the medication for 5 days.
No patient developed.

Further studies are being conducted for the availability
of alternative options with fewer side effects and due to risk
factors. Unlike CRF, PRF uses a short stimulation phase
following a long resting phase. PRF subjects the target nerve
and tissue to an electrical field, and this very rarely causes
damage on these structures [28]. However, the mechanism
of PRF is not fully understood. +e electrical field produced
by PRF can change pain signals and has selective effect on
small unmyelinated fibres (C fibres) [37, 38]. Currently, PRF
is used in different types of pain such as neuralgia, joint pain,
and myofascial pain [39–41]. It was reported that PRF
stimulation after the lumbar medial branch had a positive
effect on the management of CLBP [8]. Additionally, PRF
stimulation after the placement of the needle electrode in the
joint cavity can effectively decrease resistant joint pain
[42–45]. However, there is very little known about the effects
of intra-articular PRF stimulation in the management of
lumbar facet joint pain. Neuropathic pain developed in 2
patients in Group 1, and treatment was initiated, but
postoperation anti-inflammatory medication treatment was
not initiated for any of the patients due to the operation. In
our study, PRF was performed on the medial branch of the
patients with lumbar facet joint pain in Group 1, and it was
observed to be effective though for a short time. However, its
effectivity was only ensured by repetition when VAS values
dropped below 5.

+ere was no significant statistical difference between the
distributions of patients to the groups based on their pro-
fessions. However, while six patients in Group 1 affirmed the
Odom 1 criteria, 16 patients in Group 2 affirmed the Odom 1
criteria. +e Odom 2 criterion was affirmed by 2 patients in
Group 1 and 22 patients in Group 2. +e satisfaction level of
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the patients at the 2nd year was evaluated with the Odom
criteria in our study, and it was observed that the patients in
Group 2 were more satisfied compared to Group 1.

In conclusion, both PRF and CRF can be used for medial
branch block in lumbar facet joint pain. PRF is effective for a
short period in the medial branch block performed due to
lumbar facet joint pain, but its effectivity is weaker compared
to CRF. +us, VAS values increase sooner, and more fre-
quent RF is required. +e effectivity of CRF on the medial
branch block due to lumbar facet joint pain is strong and
long term. +ere is no need for frequent RF. However, the
use of postoperation anti-inflammatory medications is re-
quired due to pain associated with the operation. In the long
term (at the end of the 2nd year), patients who had CRF
applied were more satisfied at a statistically significant level.
With CRF application, the levels of quality of life and daily
activities of patients were observed as the same before the
lumbar facet joint pain.

Data Availability

+e data used to support the findings of this study are
available from the corresponding author upon request.

Conflicts of Interest

+e authors declare that they have no conflicts of interest.

References

[1] From the Centers for Disease Control and Prevention,
“Prevalence of disabilities and associated health conditions
among adults: United States, 1999,” JAMA, vol. 285, no. 12,
pp. 1571-1572, 2001.

[2] M. J. Hancock, C. G. Maher, J. Latimer et al., “Systematic
review of tests to identify the disc, SIJ or facet joint as the
source of low back pain,” European Spine Journal, vol. 16,
no. 10, pp. 1539–1550, 2007.

[3] P. Dreyfuss, B. Halbrook, K. Pauza, A. Joshi, J. McLarty, and
N. Bogduk, “Efficacy and validity of radiofrequency neuro-
tomy for chronic lumbar zygapophysial,” Spine, vol. 25, no. 10,
pp. 1270–1277, 2000.

[4] W. W. Alberts, E. W. Wright Jr., B. Feinstein, and G. Von
Bonin, “Experimental radiofrequency brain lesion size as a
function of physical parameters,” Journal of Neurosurgery,
vol. 25, no. 4, pp. 421–423, 1966.

[5] M. Revel, S. Poiraudeau, G. R. Auleley et al., “Capacity of the
clinical picture to characterize low back pain relieved by facet
joint anesthesia. Proposed criteria to identify patients with
painful facet joints,” Spine, vol. 23, no. 18, pp. 1972–1976,
1998.

[6] M. 1 van Kleef, P. Vanelderen, S. P. Cohen, A. Lataster,
J. Van Zundert, and N. Mekhail, “12. Pain originating from
the lumbar facet joints,” Pain Practice, vol. 10, no. 5,
pp. 459–469, 2010.

[7] A. C. Schwarzer, C. N. Aprill, R. Derby, J. Fortin, G. Kine, and
N. Bogduk, “+e false-positive rate of uncontrolled diagnostic
blocks of the lumbar zygapophysial joints,” Pain, vol. 58, no. 2,
pp. 195–200, 1994.

[8] M. Hammer and W. Meneese, “Principles and practice of
radiofrequency neurolysis,” Current Review of Pain, vol. 2,
no. 4, pp. 267–278, 1998.

[9] M. E. Sluijter andM. van Kleef, “Pulsed radiofrequency,” Pain
Medicine, vol. 8, no. 4, pp. 388-389, 2007.

[10] L. Manchikanti, V. Pampati, B. Fellows, and A. G. Baha, “+e
inability of the clinical picture to characterize pain from facet
joints,” Pain Physician, vol. 3, no. 2, pp. 158–166, 2000.

[11] L. Manchikanti, V. Pampati, B. Fellows, and C. E. Bakhit,
“Prevalence of lumbar facet joint pain in chronic low back
pain,” Pain Physician, vol. 2, no. 3, pp. 59–64, 1999.

[12] A. C. Schwarzer, C. N. Aprill, R. Derby, J. Fortin, G. Kine, and
N. Bogduk, “Clinical features of patients with pain stemming
from the lumbar zygapophysial joints. Is the lumbar facet
syndrome a clinical entity?,” Spine (Phila Pa 1976), vol. 19,
no. 10, pp. 1132–1137, 1994.

[13] S. P. Cohen and S. N. Raja, “Pathogenesis, diagnosis, and
treatment of lumbar zygapophysial (facet) joint pain,” An-
esthesiology, vol. 106, no. 3, pp. 591–614, 2007.

[14] J. R. Taylor and L. T. Twomey, “Age changes in lumbar
zygapophyseal joints. Observations on structure and func-
tion,” Spine (Phila Pa 1976), vol. 11, no. 7, pp. 739–745, 1986.

[15] T. J. Amrhein, A. B. Joshi, and P. G. Kranz, “Technique for CT
fluoroscopy-guided lumbar medial branch blocks and radi-
ofrequency ablation,” American Journal of Roentgenology,
vol. 207, no. 3, pp. 631–634, 2016.

[16] S. Lakemeier, M. Lind, W. Schultz et al., “A comparison of
intraarticular lumbar facet joint steroid injections and lumbar
facet joint radiofrequency denervation in the treatment of low
back pain: a randomized, controlled, double-blind trial,”
Anesthesia & Analgesia, vol. 117, no. 1, pp. 228–235, 2013.

[17] L. Manchikanti, K. N. Manchikanti, R. Manchukonda et al.,
“Evaluation of lumbar facet joint nerve blocks in the man-
agement of chronic low back pain: preliminary report of a
randomized, double-blind controlled trial: clinical trial
NCT00355914,” Pain Physician, vol. 10, no. 3, pp. 425–440,
2007.

[18] L. Manchikanti, V. Singh, B. D. Vilims, H. C. Hansen,
D. M. Schultz, and D. S. Kloth, “Medial branch neurotomy in
management of chronic spinal pain: systematic review of the
evidence,” Pain Physician, vol. 5, no. 4, pp. 405–418, 2002.

[19] L. H. Ribeiro, R. N. Furtado, M. S. Konai, A. B. Andreo,
A. Rosenfeld, and J. Natour, “Effect of facet joint injection
versus systemic steroids in low back pain: a randomized
controlled trial,” Spine (Phila Pa 1976), vol. 38, no. 23,
pp. 1995–2002, 2013.

[20] C. Shih, G. Y. Lin, K. C. Yueh, and J.-J. Lin, “Lumbar zyg-
apophyseal joint injections in patients with chronic lower
back pain,” Journal of the Chinese Medical Association, vol. 68,
no. 2, pp. 59–64, 2005.

[21] M. V. Boswell, J. D. Colson, and W. F. Spillane, “+erapeutic
facet joint interventions in chronic spinal pain: a systematic
review of effectiveness and complications,” Pain Physician,
vol. 8, no. 1, pp. 101–114, 2005.

[22] L. Manchikanti, “Role of neuraxial steroids in interventional
pain management,” Pain Physician, vol. 5, no. 2, pp. 182–199,
2002.

[23] L. Manchikanti, M. V. Boswell, V. Singh et al., “Compre-
hensive evidence-based guidelines for interventional tech-
niques in the management of chronic spinal pain,” Pain
Physician, vol. 12, no. 4, pp. 699–802, 2009.

[24] J. F. Leon, J. G. Ortiz, E. O. Fonseca, C. R. Martinez, and
G. O. Cuellar, “Radiofrequency neurolysis for lumbar pain
using a variation of the original technique,” Pain Physician,
vol. 19, no. 3, pp. 155–161, 2016.

[25] T. Nedelka, J. Nedelka, J. Schlenker, C. Hankins, and
R. Mazanec, “Mechano-transduction effect of shockwaves in

Pain Research and Management 7



the treatment of lumbar facet joint pain: comparative effec-
tiveness evaluation of shockwave therapy, steroid injections
and radiofrequency medial branch neurotomy,” Neuro En-
docrinology Letters, vol. 35, no. 5, pp. 393–397, 2014.

[26] S. M. Aydin, C. G. Gharibo, M. Mehnert, and T. P. Stitik, “+e
role of radiofrequency ablation for sacroiliac joint pain: a
metaanalysis,” PM&R, vol. 2, no. 9, pp. 842–851, 2010.

[27] N. Bogduk, “International Spinal Injection Society guidelines
for the performance of spinal injection procedures. Part 1:
zygapophysial joint blocks,” Clinical Journal of Pain, vol. 13,
no. 4, pp. 285-286, 1997.

[28] M. E. Sluijter, E. R. Cosman,W. B. Rittmann et al., “+e effects
of pulsed radiofrequency fields applied to the dorsal root
ganglion—a preliminary report,” Clinical Journal of Pain,
vol. 11, pp. 109–117, 1998.

[29] D. Arsanious, E. Gage, J. Koning et al., “Pulsed dose radio-
frequency before ablation of medial branch of the lumbar
dorsal ramus for zygapophyseal joint pain reduces post-
procedural pain,” Pain Physician, vol. 19, no. 7, pp. 477–484,
2016.

[30] H. A. van Suijlekom, M. van Kleef, G. A. Barendse,
M. E. Sluijter, O. Sjaastad, and W. E. Weber, “Radiofrequency
cervical zygapophyseal joint neurotomy for cervicogenic
headache: a prospective study of 15 patients,” Functional
Neurology, vol. 13, no. 4, pp. 297–303, 1998.

[31] W. Yin, F. Willard, J. Carreiro, and P. Dreyfuss, “Sensory
stimulation-guided sacroiliac joint radiofrequency neuro-
tomy: technique based on neuroanatomy of the dorsal sacral
plexus,” Spine (Phila Pa 1976), vol. 28, no. 20, pp. 2419–2425,
2003.

[32] A. Teixeira and M. E. Sluijter, “Intradiscal highvoltage, long-
duration pulsed radiofrequency for discogenic pain: a pre-
liminary report,” Pain Medicine, vol. 7, no. 5, pp. 424–428,
2006.

[33] H. P. Smith, J. M. McWhorter, and V. R. Challa, “Radio-
frequency neurolysis in a clinical model. Neuropathological
correlation,” Journal of Neurosurgery, vol. 55, no. 2,
pp. 246–253, 1981.

[34] A. Cahana, L. Vutskits, and D. Muller, “Acute differential
modulation of synaptic transmission and cell survival during
exposure to pulsed and continuous radiofrequency energy,”
Journal of Pain, vol. 4, no. 4, pp. 197–202, 2003.

[35] D. Vatansever, I. Tekin, I. Tuglu, K. Erbuyun, and O. K. Gulay,
“A comparison of the neuroablative effects of conventional
and pulsed radiofrequency techniques,” Clinical Journal of
Pain, vol. 24, no. 8, pp. 717–724, 2008.

[36] R. Leclaire, L. Fortin, R. Lambert, Y. M. Bergeron, and
M. Rossignol, “Radiofrequency facet joint denervation in the
treatment of low back pain: a placebo-controlled clinical trial
to assess efficacy,” Spine (Phila Pa 1976), vol. 26, no. 13,
pp. 1411–1416, 2001.

[37] N. Bogduk and D. M. Long, “+e anatomy of the so-called
“articular nerves” and their relationship to facet denervation
in the treatment of low-back pain,” Journal of Neurosurgery,
vol. 51, no. 2, pp. 172–177, 1979.

[38] S. P. Cohen, R. W. Hurley, P. J. Christo, J. Winkley,
M. M. Mohiuddin, and M. P. Stojanovic, “Clinical predictors
of success and failure for lumbar facet radiofrequency de-
nervation,” Clinical Journal of Pain, vol. 23, no. 1, pp. 45–52,
2007.

[39] S. Erdine, A. Bilir, E. R. Cosman, and E. R. Cosman Jr.,
“Ultrastructural changes in axons following exposure to
pulsed radiofrequency fields,” Pain Practice, vol. 9, no. 6,
pp. 407–417, 2009.

[40] S. Hagiwara, H. Iwasaka, N. Takeshima, and T. Noguchi,
“Mechanisms of analgesic action of pulsed radiofrequency on
adjuvant-induced pain in the rat: roles of descending ad-
renergic and serotonergic systems,” European Journal of Pain,
vol. 13, no. 3, pp. 249–252, 2009.

[41] G. S. Choi, S. H. Ahn, Y. W. Cho, and D.-G. Lee, “Long-term
effect of pulsed radiofrequency on chronic cervical radicular
pain refractory to repeated transforaminal epidural steroid
injections,” Pain Medicine, vol. 13, no. 3, pp. 368–375, 2012.

[42] C. H. Park, Y. W. Lee, Y. C. Kim, J. H. Moon, and J. B. Choi,
“Treatment experience of pulsed radiofrequency under ul-
trasound guided to the trapezius muscle at myofascial pain
syndrome -a case report-,” Korean Journal of Pain, vol. 25,
no. 1, pp. 52–54, 2012.

[43] P. M. Schianchi, “A new technique to treat facet joint pain
with pulsed radiofrequency,” Anesthesiology and Pain Med-
icine, vol. 5, no. 1, article e21061, 2015.

[44] P. M. Schianchi, M. E. Sluijter, and S. E. Balogh, “+e
treatment of joint pain with intra-articular pulsed radio-
frequency,” Anesthesiology and Pain Medicine, vol. 3, no. 2,
pp. 250–255, 2013.

[45] M. E. Sluijter, A. Teixeira, V. Serra, S. Balogh, and
P. Schianchi, “Intra-articular application of pulsed radio-
frequency for arthrogenic pain: report of six cases,” Pain
Practice, vol. 8, no. 1, pp. 57–61, 2008.

8 Pain Research and Management


