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Abstract Objective The aim of this study was to carry out a systematic literature review on the
facet syndrome and a meta-analysis of the outcomes of radiofrequency denervation in
patients presenting with the syndrome.
Methods A systematic literature review was performed based on 52 articles pub-
lished from 1999 to 2013, available at Bireme, Scielo, PubMed, and MEDLINE data-
bases. The meta-analysis comprises eight case-control studies, found during the
literature review, totaling 440 patients. The heterogeneity of the collected data was
assessed using the chi-square test (χ2). To estimate the effect of the proposed
correlation, we combined the values of each study with the Mantel-Haensze test,
which has fixed effects, using the BioEstat 5.0 software.
Results The selected studies were statistically relevant when grouped, determining
an effect in favor of the use of facet denervation as a technique capable of relieving
chronic low back pain in pre-determined periods of follow-up (OR ¼ 1.251; 95% CI:
1.028–1.524).
Conclusion The results of the systematic literature review and meta-analysis herein
presented may be used for the creation of diagnosis and management protocols for
facet syndrome, and can also attract the interest of other researchers to conduct
further studies on the theme.
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Resumo Objetivo Este estudo teve como objetivo elaborar uma revisão sistematizada sobre
síndrome facetária e umametanálise sobre os desfechos do tratamento neurocirúrgico
com denervação por radiofrequência em pacientes acometidos por esta síndrome.
Métodos A revisão sistematizada foi elaborada com base em 52 artigos publicados de
2000 a 2013, disponíveis nas bases de dados eletrônicos Bireme, Scielo, PubMed e
MEDLINE. A metanálise foi composta por oito casos-controle, selecionados durante a
revisão, totalizando 440 pacientes. Os dados coletados foram avaliados quanto à sua
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Introduction

Facet syndrome is a cause of chronic low back pain with
multifactorial etiology and generally occurs when the facet
joint wears out or becomes degenerated. This can affect any
structures that are a part of the facet joint such as fibrous
capsule, synovial membrane, hyaline cartilage, joints, and
adjacent structures known to contain thermal nociceptors.1–6

The term “facet syndrome”was coined in 1933 by Ghorm-
ley7 to describe the pain in the lumbosacral region, with or
without sciatica, which can occur after an intense traumatic
injury, such as a sudden neck rotation, or due to chronic joint
degeneration in elderly patients. In 1941, Badgley8 affirmed
that �80% of sciatica and low back pain cases occur because
of referred pain related to facet origin instead of direct nerve
root compression.

In general, low back pain is among the most frequent
pathologies worldwide, with estimated incidence ranging
from 11% to 84%, and represents the second highest cause of
demand for medical treatment in primary care. Among the
adult population, 80% of the individuals present at least one
episode of low back pain during their lives.6,9,10

This disease affects the active population all over the
world, causing economic loss due to work absenteeism, as
well as high cost of inpatient and medical-hospital care.
Also, 11% to 76% of the patients who have intense pain
report that it significantly interferes with their normal
daily activities.4,10

In a study published in 2007, the authors affirmed that,
among the multiple causes of low back pain, facet syndrome
is responsible for 15–40% of the cases.11 The authors of
another study, published in the same year, found that the
prevalence of this syndrome ranged from 15% to 52% in the
population presenting with chronic low back pain.12 How-
ever, it is worth mentioning that in only 15% of the chronic
low back pain cases it is possible to identify the precise
etiology of the pain.9 This is due to the fact that lowback pain
presents multifactorial origin and encompasses numerous
determinant factors, such as: socioeconomic and demo-
graphic characteristics, urban sedentary lifestyle, obesity,
nicotine addiction, inappropriate postural habits adopted
during work, and psychosocial causes.4

This study aimed to present a systematic literature review
about facet syndrome as well as a meta-analysis of radio-
frequency denervation outcomes in patients presenting with
this syndrome.

Methods

To emphasize medicine based on evidence, the method
adopted to perform this study consists of a systematic
literature review on facet syndrome, including an analysis
of studies performed using several methods and a meta-
analysis of radiofrequency denervation outcomes in patients
presenting with this syndrome, selecting only case-control
studies.

The active search for datawas accomplished from January
to December 2013, in books and journals at the Central
Library of the Pontifícia Universidade Católica de Goiás
(PUC-GO), as well as in articles published from 1999 to
2013 available in Bireme, Scielo, PubMed, and MEDLINE
databases. We used the following descriptors in English,
and the correspondent ones in Portuguese and Spanish, to
select the articles: chronic low back pain, facet joint, zyg-
apophysial joint, rhizotomy, facet syndrome, and radiofre-
quency facet denervation. As a result, we found 3,443 articles
related to these descriptors.

All the articles identified using the aforementioned strat-
egy were independently assessed by two of the authors,
according to the following inclusion criteria: (1) patients
presenting with chronic low back pain (� 3 months) that
used local anesthetic facet joint block for the diagnosis of
facet syndrome; (2) articles published from 1999 on; (3)
articles evidencing the effects of radiofrequency denervation
in the treatment of patients presenting with chronic low
back pain; (4) articles displaying the chosen descriptors in
English, Portuguese, or Spanish. Studies which assessed
other etiological factors of chronic low back pain (different
from the presence of alterations in the facet joint), or used
another topographic region of facet alterations (different
from cervical and thoracic), or presented repeated informa-
tion or data available in other articles were excluded.

After applying the inclusion and exclusion criteria, 52
articles were selected for the present systematic literature

heterogeneidade pelo teste qui-quadrado (χ2). Para estimar o efeito da correlação
proposta, os valores de cada estudo foram combinados com o teste de Mantel-
Haensze, que tem efeitos fixos, utilizando o software BioEstat 5.0.
Resultados Os estudos selecionados são estatisticamente relevantes quando agru-
pados, determinando um efeito a favor do uso da denervação facetária como técnica
capaz de diminuir a lombalgia crônica em seguimentos pré-determinados, mostrando
OR de 1,251 e IC95% entre 1,028 e 1,524.
Conclusão Os resultados da revisão sistemática de literatura e da metanálise aqui
apresentados podem servir de base para a criação de protocolos de diagnóstico e
conduta da síndrome facetária, assim como despertar o interesse de outros pesqui-
sadores para a condução de novos estudos sobre o tema.
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review. Among them,we selected a total of eight case-control
studies to perform the meta-analysis.

To evaluate the heterogeneity among the grouped studies
and carry out an effective combination of their results, we
employed the chi-square (χ2) test for heterogeneity. This
calculation was necessary for the comparison of different
Odds Ratios (ORs), at a 95% confidence interval (95% CI),
determined in the respective studies.

Global association tests were then applied to assess the
significance of the correlation between radiofrequency facet
denervation in patients presenting with chronic low back
pain and facet syndrome for all the studies combined. To
estimate the effect of the proposed correlation, we combined
the values of each studywith theMantel-Haensze test, which
has fixed effects, using the BioEstat 5.0 software (Instituto de
Desenvolvimento SustentávelMamirauá, Tefé, AM, Brazil). To
carry out this test, we calculated the OR and 95% CI for each
study individually and combined, generating the estimate of
the grouped effect. This allowed us to generate a forest plot
graph, which summarizes the details of the effect and
contribution of each study.

Literature Review

As already mentioned, facet syndrome is a chronic lower
back pain with multifactorial etiology, which occurs when
the facet joint wears out or becomes degenerated, and is
originated in any structure of these joints.1–6

Anatomy and Physiology of Facet Joints
To better understand this syndrome it is extremely impor-
tant to acquire broad knowledge on the anatomy of the
structures of the facet joint previously described. The facet
joints, also known as zygapophysial joints, are located pos-
terior-laterally to the vertebral column and connect the
superior and inferior joint processes of adjacent vertebrae.
Since they are true synovial joints, each facet joint has an
articular space capable of accommodating somemilliliters of
synovial fluid, a synovial membrane, the hyaline cartilage,
and a fibrous capsule.2,13

The facet joints are innervated by articular branches that
originate in the medial branches, which in turn originate in
the posterior branches of the spinal nerves. Since these
nerves follow a posterior-inferior path, they are situated in
grooves in the posterior surfaces of the medial parts of the
transverse processes. Each articular branch feeds two adja-
cent joints and, therefore, each facet joint is fed by two small
branches of the larger spinal nerves.13

In young individuals, the facet joints are very strong;
however, with the aging process they become weaker and
more biplanar, changing from a coronal to a sagittal plane,
and the sensibilization of this structure generates pain.2 An
anatomy and epidemiological study of facet arthrosis in the
lumbar column of cadavers demonstrated that this finding
was present in 100% of the specimens over 60 years old, the
most common level of arthritic alterations was in L4-L5, and
males presented higher prevalence and degree of facet
arthrosis than females.14

Disc degeneration is determined by inappropriate pos-
tures, repetitive movements, muscle tension, and stress,
which provoke traumas of low amplitude that accumulate
during lifetime.1,2,4,6 This causes chronic inflammation of
facet synovial joints, synovial fluid extravasation, articular
capsule stretching, and pain due to articular hypertrophyand
nerve compression.

Diagnosis
Several authors have been trying to gather a group of
pathognomonic signs or at least of symptoms suggestive of
lumbar facet syndrome. However, the clinical aspects of facet
joint pain are generally nonspecific.2,15–17 Patients frequent-
ly report a sensation of deep pain in the lumbar paravertebral
region and, several times, they also have referred pain in the
gluteal region, posterior part of the thigh, and knee. The pain
is often reproduced with the lateral extension and flexion of
the lumbar spine to the symptomatic side, whereas the
straight elevation of the leg is not painful.15

Regarding complementary exams, some studies suggest
that magnetic resonance imaging has higher sensitivity than
computed tomography to detect degenerative alterations in
the facet joint. Nevertheless, none of these techniques iden-
tifies precisely the etiology of pain, since they merely indi-
cate its location.1,2,18 Authors have also proposed the single
photon emission computed tomography (SPECT) for the
diagnosis of facet syndrome.19 Nonetheless, the evidence
found in the literature suggest that the diagnosis of facet
joint pain should not rely only on routine imaging.2,15,19

Due to nonspecific symptoms and lack of imaging confir-
mation for facet syndrome, researchers generally diagnose it
using facet joint anesthetic block before performing facet
denervation by radiofrequency.1,4–6,10,12,15,20,21 Facet joint
blocks consist of intra-articular injections of a small amount
of local anesthetic in themedial branch, which originates the
joint branches that innervate the facet joints. The block can
be simple or double, and the number of false-positive tests
decreaseswhen a double block is performed.2,5,10,17,22,23 In a
study designed to evaluate the utility of Revel’s criteria as a
screening tool to select chronic low back pain patients for
controlled diagnostic zygapophysial joint blocks, the authors
concluded that they are unsuitable for this purpose.16

It is common to measure the low back pain before and
after performing the diagnostic block using the Visual Ana-
logic Scale (VAS). This scale presents good correlation and
sensitivity for the diagnosis of facet syndrome when a relief
of at least 50% of pain intensity is achieved comparing the
values pre- and post-block.24

In spite of being frequently used in clinical practice,
several factors may compromise the results of diagnostic
block. For instance, small amounts of local anesthetic in-
jected in the tissues can also block nerve branches, which
would block the structures that these branches innervate
(such as paravertebral muscles, fascia, ligaments, sacroiliac
joint, and skin), therefore, relieving low back pain of any
origin.

Nevertheless, a recent study demonstrated that patients
presenting with chronic low back pain present only one
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probable type of etiology for the origin of pain. According to
the authors, a combination of discogenic-facet, or facet-
articular, or sacroiliac pain has been reported by less than
5% of the patients presenting with chronic low back pain.
Thus, facet syndrome block would be an efficient method for
the diagnosis of chronic low back pain.19 Other studies
corroborate the importance and effectiveness of controlled
medial branch block for the diagnosis of facet syndrome.
However, a three-month follow-up is required to avoid a high
number of false positive results.25 In conclusion, patients
who experience significant pain relief following diagnostic
block with local anesthetics are good candidates for radio-
frequency medial branch neurotomy.5,22

Treatment
Several therapeutic techniques with controversial results
have already been described and used for the treatment of
low back pain of facet joint origin, such as: physical therapy,
relative rest, acupuncture, analgesics, chiropractic manipu-
lation,26 intra-articular steroid injections in the lumbar facet
joints, nerve blocks, and radiofrequency denervation,27 the
latter being the major focus of the present work.

Radiofrequency Denervation
In 1971, Rees published a specific method for facet denerva-
tion and was the first author to describe percutaneous
denervation as an efficient treatment for low back pains.2,15

The principle of neurotomy is based on the fact that when a
nerve that feeds a painful structure is damaged, the pain is
relieved, therefore allowing that structure to perform its
function again.22

A technique performed currently, attributed to Shealy,28

involves the use of radiofrequency energy channeled through
a small-caliber needle to create a controlled and irreversible
ablation that interrupts the innervations of the facet joint. As
described before, the joint branches follow a posterior-infe-
rior path and are situated in grooves in the posterior surfaces
of the medial parts of the transverse processes. This means
that the electrode should be placed in such a way that it
passes over the dorsal surface of the transverse process,
passing snugly along the groove, so that medially it abuts
against the root of the superior articular process, and ven-
trally it glances along the dorsal surface of the transverse
process.18

Most authors concluded that radiofrequency electrodes
produce, at their tips, little distal lesion and, therefore, may
fail nerve ablation when used this way. Consequently, the
electrodes should be preferentially placed in a transversal
position to produce better results.2,12 To perform the proce-
dure using the conventional technique, it is necessary to
place the patient lying in the prone position. The lumbar
column is visualized using X-ray and adjusted according to
the need to obtain the alignment of the vertebral endplates
and centralization of the spinous process.5

The skin and subcutaneous tissue should be anesthetized
before the insertion of the cannula. The impedance should be
verified at 300–700 ohms to confirm proper electrode place-
ment and integrity of the radiofrequency system.2,12 The

ablation in themedial branch lasts between 60 to 80 seconds
at temperatures ranging from 70 to 90°C and should be
performed for each nerve previously selected.2,5,12 Low-
voltage sensory stimulation is performed (up to 1 V at
50 Hz with 1-millisecond pulse duration) to ensure that
stimulation reproduces concordant pain and only symptom-
atic levels are denervated. Motor stimulation is performed
(up to 3 V at 2 Hz with 1-millisecond pulse duration) to
verify proper electrode placement and exclude placement
near the ventral ramus. Contractions of the multifidus
muscle should be observed between 0.3 and 0.5 V when
the electrode is properly placed. If the patient experiences
sensory or motor manifestations in the inferior limb, the
cannula should be repositioned.2,12

Serious complications and collateral effects are extremely
rare after facet interventions. Dysesthesia has been observed
after radiofrequency denervation, but this condition is tran-
sient and self-limited.2,15,17,21 The most common complica-
tion after this surgical procedure is neuritis, with an
incidence lower than 5%.2 Infections have been reported
after intra-articular lumbar facet joint injections, including
septic arthritis, epidural abscess, andmeningitis, although at
a low global rate of 3.5%.12

Results

►Table 1 shows the characteristics of the eight studies
selected for the present meta-analysis, encompassing a total
of 440 patients. Among these patients, 220 underwent
treatment with radiofrequency facet denervation and 220
received a placebo treatment. The mean age was 47 to
58 years in the treatment group (60.9% females) and 38 to
57 years in the control group (58.18% females). It is interest-
ing to observe that only in the study conducted by Birken-
maier et al29was the gender of patients under treatment and
that of the control groups not mentioned.

All the studies employed the VAS pre- and post-block to
evaluatepain relief andgenerate statistical data to corroborate
the benefits of radiofrequency facet denervation in the treat-
ment of facet syndrome. For each article, we grouped data
showing the efficacy of facet denervation to relieve chronic
low back pain, employing VAS pre- and post-block. This way,
for each study theORand its variationswere calculatedwithin
the 95% CI (►Table 1). To assess the heterogeneity among the
grouped studies, we employed the chi-square test for hetero-
geneity, resulting in χ2 ¼ 3.436 and p ¼ 0.842.

Basedon the forest plot graph (►Fig. 1), all the studieswere
statistically relevant when grouped, determining an effect in
favor of the use of facet denervation as a technique capable of
relieving chronic low back pain in pre-determined periods of
follow-up (OR ¼ 1.251; 95% CI: 1.028–1.524). However, none
of the studies presented statistical relevance in the individual
evaluation because the 95% CI was lower than 1, even having
evidence of the risk in favor of the use of facet denervation for
relieving chronic low back pain (OR > 1).

In►Fig. 1 the central squares represent ORor crossed-risk
ratio and proposes the sample group of each study. The
studies performed by Tejeda-Barreras et al.31 and Lakemeier
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et al.27 presented higher relevance, since they evidenced
more precise results and a greater contribution for the
present meta-analysis.

Discussion

As already mentioned, the treatment of facet joint pain
consists of a multimodal approach and the best results
have been attributed to radiofrequency denervation. None-
theless, the studies on this subject are scarce and have
presented conflicting conclusions.

In a case-control study performed in 2001, the authors did
not find significant difference in relief of low back pain due to
facet syndrome in the long run between the group treated
with radiofrequency denervation and the control group,
which was given a placebo treatment.22 In a previous study,
performed in 1999, the same method was used and the
authors concluded that radiofrequency denervation is effi-
cient in the treatment of facet syndrome in the short and long
run.32

Based on these discrepancies, the need and importance of
the present study are enhanced, since the meta-analysis is a

Table 1 Characteristics of treatment and control groups in eight studies about radiofrequency facet denervation selected for the
present meta-analysis

Reference Year T Treatment group Control group Nt

A M F N VASb VASa A M F N VASb VASa

van Kleef et al33 1999 2 47 5 10 15 5.2 2.83 41 6 10 16 5.2 4.77 31

Leclaire et al22 2001 1 47 12 24 36 5.18 4.82 46 13 21 34 5.15 5.21 70

van Wijk et al20 2005 3 47 10 30 40 5.8 3.7 48 13 28 41 6.1 4.5 81

Birkenmaier et al30 2007 6 56 NM NM 13 7.4 2.7 55 NM NM 13 8.2 4 26

Nath et al5 2008 6 56 6 14 20 5.98 3.88 53 9 11 20 4.38 3.68 40

Tejeda-Barreras et al32 2010 6 50 8 12 20 8.6 4.5 43 7 13 20 8.7 4.6 40

Civelek et al30 2012 6 52 15 35 50 8.2 2.5 57 15 35 50 8.5 4.4 100

Lakemeier et al27 2013 6 58 17 9 26 6.6 4.7 56 16 10 26 7 5.4 52

Abbreviations: A, age (years); F, female; M,male; N, number of participants; NM, notmentioned; Nt, total number of participants; T, follow-up period
(months); VASa, pain assessment after radiofrequency facet denervation using the Visual Analogical Scale; VASb, pain assessment before
radiofrequency facet denervation using the Visual Analogical Scale.

Fig. 1 Forest plot showing the treatment of facet syndrome using radiofrequency denervation.
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method capable of analyzing several other studies on the
same theme and allowing a synthesis of their results, leading
to grouped and more precise conclusions.33 Furthermore, to
the best of our knowledge, the results presented herein are
unique, because in the period under study, from 1999 to
2013, we found no similar meta-analyses in the databases
consulted.

Although the eight case-control studies selected did not
present significant relevance when analyzed individually
(►Fig. 1), when they were grouped, it was possible to
demonstrate that radiofrequency facet denervation is an
effective technique to treat facet syndrome in patients
previously selected. This statistical difference occurred be-
cause, when grouping all the case-control studies selected,
the sample encompassed 440 patients.

Moreover, the quality of the articles selected was
homogenous according to the result of the chi-square
test for heterogeneity, with p ¼ 0.842. Thus, we observed
no significant differences in the characteristics of the
treatment and control groups (►Table 1). Most patients
were between the fifth and sixth decades of life and a
higher incidence of facet syndrome was registered for
females, which disagrees with the findings of a study
performed in 2007, mentioned in the literature review
presented herein.14

Taking into consideration the radiofrequency technique,
which is the most important feature of the articles analyzed,
the fact that in seven studies the continuous technique was
employed and in only one of them pulsed radiofrequency
was used did not impair the results we obtained. Both
techniques are similar in terms of efficacy when the fol-
low-up is inferior to six months,2,12 exactly the same follow-
up period established in this study.

Conclusions

Based on the results of this study, it is possible to conclude
that the treatment of low back pain of facet joint origin
using radiofrequency is effective for relieving the pain,
provided that strict protocols of patient selection and a
very refined technique are employed. The precise diagno-
sis of facet syndrome in patients presenting with chronic
low back pain is the key element to obtain the benefits of
radiofrequency denervation. Therefore, studies approach-
ing more precise techniques for the diagnosis of this
condition are of paramount importance to provide doc-
tors with better tools to correctly deal with facet
syndrome.

The results of the systematic literature review and meta-
analysis herein presented may be used as the basis for the
creation of diagnosis and management protocols for facet
syndrome, and can also stimulate other researchers to
conduct further studies on this subject.
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