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Background: To investigate the clinical effect of percutaneous spinal nerve posteromedial ramus
destruction in treatment for chronic facet arthrogenic low back pain.

Methods: A total of 118 patients with chronic facet arthrogenic low back pain were enrolled in our
hospital from October 2015 to October 2018 and randomly divided into two groups. Of these patients, 59
received conservative treatment as the control group while 59 patients were treated with percutaneous spinal
nerve posteromedial ramus destruction as the observation group. Pain score (Visual Analogue Scale, VAS),
functional score (Oswestry Disability Index, ODI), treatment score (Japanese Orthopaedic Association, JOA),
life quality score (Short Form 36-item Health Survey, SF-36), and lumbar mobility (range of motion, ROM)
were evaluated before and after treatment. The treatment effect between two groups was compared.
Results: The VAS score and ODI score at 2, 4, and 12 weeks after treatment and last follow-up in the
observation group were lower than those of the control group (P<0.05). JOA score, SF-36, and ROM were
higher than those of the control group (P<0.05).

Conclusions: Percutaneous spinal nerve posteromedial ramus destruction has a significant effect in
treatment for chronic facet arthrogenic low back pain, which can relieve pain, improve function, and enhance
quality of life.
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Introduction which seriously affects the patient's quality of life (1,2),

. . . is a widespread concern in society, and a near-continuous
Lumbar facet joints, also called articular process joints, are

synovial joints connected to the vertebrae of the lumbar.
They are composed of the articular surfaces of the upper
and lower articular processes of adjacent vertebrae, and
are prone to internal degeneration of the joint, secondary
to synovial hyperplasia, inflammatory changes, joint facial
cartilage degeneration, and other diseases. These can
cause chronic articular process joint-derived low back pain
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focus of clinical research. Traditionally, physiotherapy has
been more commonly used as a treatment but entails slow
recovery and poor effectiveness, often resulting in relapse.
There is also significant debate concerning the preferred
surgical procedures and radiofrequency denervation
for joint-derived low back pain (3,4), and no unified
standard has yet been established. Some studies suggested
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Figure 1 Localization of target area. The arrow shows the
treatment target area, which is at the upper edge of the root of the
transverse process, between the mastoid process and the accessory

process.

that radiofrequency denervation resulted in significant
reductions in low back pain originating from the facet
joints in patients showing the best response to diagnostic
block over the first 12 months when compared with sham
procedures or epidural nerve blocks (4). In this study, we
thus aimed to evaluate the effectiveness of percutaneous
spinal nerve posterior medial branch lesions for patients
with chronic articular process joint-derived low back pain.
In this study, we calculated VAS, ODI, JOA, and SF-36
score to evaluate the effectiveness. We present the following
article in accordance with the CONSORT reporting
checklist (available at http://dx.doi.org/10.21037/apm-20-
1374).

Methods
Study population

In our hospital, from October 2015 to October 2018, 118
patients with chronic articular facet joint-induced low back
pain were enrolled according to inclusion and exclusion
criteria. The inclusion criteria were as follows: (I) chronic
low back pain for more than 3 months; (II) mechanical
low back pain, with posture changes such as turning and
twisting, and possibly accompanied by varying degrees
of hip and lower limb involvement pain; (III) computed
tomography (CT) scan showing facet hyperplasia, marginal
osteophytes, joint vacuum sign, and calcification in or
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around the joint capsule. The exclusion criteria included
patients with heart disease, renal failure, liver failure,
mental diseases, contraindications to surgery, and infectious
diseases. A random number table was used to divide patients
into two groups: 59 cases were placed in the control group
comprising 34 male cases and 25 female cases, aged 36-71
(52.6+£7.8) years old, with a duration of disease of 8-32
(17.6£5.1) months; 59 cases were placed in the observation
group comprising 32 males and 27 females, aged 37-70
(52.1£8.9) years old, with a duration of disease of 9-31
(17.3+£6.8) months. There were no statistically significant
differences in the baseline characteristics of gender, age,
or disease course between the two groups (P>0.05). All
procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). This study was approved
by the Ethics Committee of the 908th Hospital of Joint
Logistics Support Force (Approval number 2015L1.003)
and informed consent was taken from all the patients.

Study methods

The control group was given conservative treatment in
the form of deep muscle stimulation training; active and
passive low back muscle training; oral celecoxib capsules
(Pfizer Pharmaceutical Co., Ltd., Sinopharm J20120063)
200 mg/time at 2 times/d; oral methylcobalamin tablets
(North China Pharmaceutical Kangxin Co., Ltd., National
Pharmaceutical Standard H20031126) 500 pg/time, at 3
times/d, and a treatment course of 2 weeks.

"The observation group implemented percutaneous spinal
nerve posterior medial branch lesion treatment to help
patients assume the prone position and create bending of
the lumbar. After routine disinfection, the surgical target
area was determined using ultrasound guidance. The
location of the posterior branches of the L3 and L4 was the
cross-point of the upper articular processes of L4 and L5
and the corresponding transverse processes; the posterior
branch of the L5 was the focal point of the superior
articular process of S1 and the sacral wing (Figure I).
Next, 0.5% lidocaine (Chenxin Pharmaceutical Co., Ltd.;
National Pharmaceutical Standard, H20043560) was used
for local anesthesia, with the needle tip perpendicular to the
nerve to ensure no blood, cerebrospinal fluid, or air were
drawn back; furthermore, a radio frequency electrode was
connected and set to a frequency of 50 Hz with the voltage
between 0.3 and 0.5 V to give accurate positioning and test
sensory function. High-frequency stimulation in the painful
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Table 1 Comparison of VAS scores between two groups before and after treatment (points)

Group Before treatment 2 weeks 4 weeks 12 weeks Last follow-up
Control group (n=59) 7.28+1.34 2.76+0.58 2.43+0.25 2.38+0.19 2.15+0.14
Observation group (n=59) 7.31+1.21 2.04+0.32 1.87+0.14 1.56+0.12 1.32+0.10
T value 0.128 8.349 15.012 28.028 37.056

P value 0.898 0.000 0.000 0.000 0.000

VAS, visual analog scale.

area was conducted to induce numbness and bloating,
and subsequent exercise tests were performed. The set
frequency was 2 Hz while the voltage was above 1 V; low
frequency stimulation was conducted to induce contraction
of the lower extremity muscles without causing motor
nerve stimulation. If the sensory test was successful and
the exercise test did not induce lower extremity exercise,
radiofrequency thermocoagulation damage could proceed.
The parameters were set to 72 °C (Celsius degree) for
60 s and 80 °C for 90 s. After the needle was withdrawn, the
patient was instructed to lie down for 60 minutes. Patients
were followed up for 6 months after operation.

Before treatment, 2, 4, and 12 weeks after treatment,
and at last follow-up, the pain score (Visual Analogue Scale,
VAS), function score (Oswestry Disability Index, ODI),
treatment score (Japanese Orthopaedic Association Scores,
JOA), quality of life score (Short Form 36-item Health
Survey, SF-36), lumbar spine activity evaluation (range of
motion, ROM), and the general effectiveness of the two
groups (excellent, good, fair, poor) were all determined.

Evaluation criteria

For the pain scoring (5), A VAS scoring method was used,
with a full score of 10 points. The higher the score, the
more severe the pain. For function scoring (6), ODI was
used, with a perfect score being 100 points. The higher the
score, the more obvious the dysfunction. For treatment
scoring (7), the JOA standard system was used, with a full
score being 29 points. The higher the score, the better
the lumbar function. For quality of life scoring (8), SF-36
quality of life index was used, with a perfect score of 100
points. The higher the score, the better the quality of life.

Statistical methods

SPSS19.0 software was used for statistical analysis. The
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measurement data are represented by mean + standard
deviation (X £ §) and determined by ¢ test, while the
categorical variables are represented by rate (%) and were
analyzed be y’ test. A P value less than 0.05 was considered
statistically significant.

Results

Comparison of VAS scores between the two groups before
and after treatment

The VAS score of the observation group was lower than
that of the control group 2 weeks, 4 weeks, and 12 weeks
after treatment. The difference was statistically significant
(P<0.05) (Table 1).

Comparison of ODI scores before and after treatment

The ODI score in observation group at 2, 4, and 12 weeks
after treatment and last follow-up was lower than that of the
control group. The difference was statistically significant
(P<0.05) (Table 2).

Comparison of JOA score before and after treatment
between the two groups

The JOA score in observation group at 2 weeks, 4 weeks,
and 12 weeks after treatment and last follow-up was
higher than that of the control group. The difference was
statistically significant (P<0.05) (Table 3).

Comparison of SF-36 score before and after treatment

The SF-36 score of the observation group was higher than
that of the control group 2 weeks, 4 weeks, and 12 weeks
after treatment and at last follow-up. The difference was
statistically significant (P<0.05) (Table 4).
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Table 2 Comparison of ODI scores between the two groups before and after treatment (points)

Group Before treatment 2 weeks 4 weeks 12 weeks Last follow-up
Control group (n=59) 38.75+4.01 18.50+1.74 16.39+1.27 15.46+1.35 14.98+1.28
Observation group (n=59) 38.69+3.64 12.56+1.08 11.92+0.95 11.31+£0.88 11.04+0.76
T value 0.085 22.279 21.649 19.781 20.330

P value 0.932 0.000 0.000 0.000 0.000
ODI, Oswestry Disability Index.

Table 3 Comparison of JOA scores before and after treatment between the two groups (points)

Group Before treatment 2 weeks 4 weeks 12 weeks Last follow-up
Control group (n=59) 13.49+1.58 16.83+1.12 17.95+1.30 18.31+1.42 18.95+1.13
Observation group (n=59) 13.52+1.47 20.16+1.39 20.36+1.17 21.87+1.25 22.96+1.01
T value 0.109 14.329 10.584 14.454 20.323

P value 0.915 0.000 0.000 0.000 0.000
JOA, Japanese Orthopaedic Association.

Table 4 Comparison of SF-36 scores before and after treatment between the two groups (points)

Group Before treatment 2 weeks 4 weeks 12 weeks Last follow-up
Control group (n=59) 72.64+5.18 80.34+2.85 81.97+3.01 82.04+3.12 82.64+2.79
Observation group (n=59) 72.53+4.62 90.16+2.73 90.85+3.49 91.54+3.71 92.28+2.65
T value 0.122 19.113 14.799 15.053 19.243

P value 0.903 0.000 0.000 0.000 0.000

SF-36, Short Form 36-item Health Survey.

Comparison of ROM before and after treatment

The ROM in the observation group was higher than
that in the control group 2 weeks, 4 weeks, and 12 weeks
after treatment and at last follow-up. The difference was
statistically significant (P<0.05) (Table 5).

Discussion

Chronic facet joint-induced low back pain is a common
clinical disease, which is common in middle-aged and
elderly people, mainly due to the increased load caused by
long-term poor posture (9-11). When the intervertebral
disc degenerates, the height of the intervertebral disc
will decrease, and the axial stress load will be partially
transferred to the facet joint of the lumbar spine, resulting

in an increase of load, which will cause secondary joint
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degeneration. The first affected area is the articular
cartilage, which becomes susceptible to thinning,
degeneration, and necrosis, leading to synovitis, with
joint space narrowing and osteophyte hyperplasia. The
joint capsule of the small joints is rich in nerves, including
low-threshold mechanoreceptors, mechanosensitive pain
receptors, and resting pain receptors. These receptors are
exceptionally sensitive to the high tension and torsional
stress, and thus have the tendency to generate pain.
Inflammatory substances are the main stimulator to pain-
generating nerve endings (12,13). After degeneration and
trauma, a large amount of inflammatory substances are
released, which also increases pain and eventually induces
chronic articular process arthritis-induced low back pain.
"Transcutaneous posterior medial rachis nerve destruction
is a surgical treatment that plays an important role in the
diagnosis and treatment of chronic articular facet joint-
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Table 5 Comparison of ROM before and after treatment between the two groups (°)

Group Before treatment 2 weeks 4 weeks 12 weeks Last follow-up
Control group (n=59) 15.01+1.27 17.28+1.36 17.57+1.48 17.89+2.01 18.02+1.75
Observation group (n=59) 14.95+1.06 19.52+1.80 19.84+1.73 20.12+1.85 20.58+2.04
T value 0.279 7.627 7.659 6.270 7.316

P value 0.781 0.000 0.000 0.000 0.000

ROM, range of motion.

induced low back pain. The rationale for this treatment is
as follows: the posterior medial spinal nerve branch is the
only way for the lumbar facet joint to pass signal of pain up
to central nervous system, and its physiological structure
is relatively fixed; thus, the method of achieving local
pain point injection block is feasible and can effectively
block the pain signals. However, the use of drug injection
therapy has drawbacks. When the drug effect disappears,
the pain signal will continue, disturbing the efficacy of
treatment. It therefore should not be the first choice.
Through radiofrequency ablation technology, the posterior
medial branch of the spinal nerve can be effectively cut off.
Theoretically speaking, this can also completely cut off the
path of the pain signal, and thus obtain significant long-
term pain relief (14,15). According to previous studies and
our experience, the main problem with this technique is
incomplete pain-killing in about 10% of these patients.

The results of this study showed that the VAS score and
ODI score in the observation group were lower than those
of the control group 2 weeks, 4 weeks, and 12 weeks after
treatment and at the last follow-up. Meanwhile, the JOA
score, SF-36 score, and ROM were higher than those of
the control group. These results indicate that percutaneous
posterior medial rachis destruction is an effective treatment
for chronic articular facet joint-induced low back pain,
which not only can reduce patients' pain and improve joint
function, but can also significantly improve the quality of
life of the patient.

However, treatment via posterior medial branch of
the spinal nerve may also have some inherent flaws. The
radiofrequency ablation range is a flat sphere with a radius
of about 2 mm. The ablation range directly in front of the
electrode is much smaller than the ablation range on both
sides, and the distal tissue of the electrode tip is difficult
to damage. Thermal coagulation is also likely to cause
incomplete damage to the target nerve coagulation, or
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incomplete blocking and inactivation, resulting in future
relapse. In addition, percutaneous puncture is used for blind
penetration, and it is impossible to observe whether the
radiofrequency electrode is in contact with the nerve under
direct vision. Only the C-arm X-ray machine can be used to
adjust the electrode tip to the target position according to
the bone sign. We use ultrasound-guided operation, which
not only avoids the X-ray radiation, but also enables the
radiofrequency electrode to accurately locate the treatment
target area and improve treatment effectiveness.

In summary, percutaneous spinal nerve posterior medial
branch lesions are effective in treating chronic articular
facet joint-induced low back pain and can reduce pain,
improve function, and improve quality of life; thus, this
treatment warrant furthers clinical application. However,
some precaution should be taken when interpreting these
findings, as the sample size of this study was small while
the observation time was relatively short. It is necessary
to increase the sample size, especially in multiple medical
centers and extend the observation time to confirm the
value of our research.
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