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ABSTRACT

Obijective: Facet joints are true synovial joints, which derive their nerve supply from the sinuvertebral or recurrent nerve of Luschka
as well as the posterior primary division of the corresponding spinal nerve. Diagnosis of low-back pain originating in the facet joints is
difficult, and has traditionally relied upon invasive tests. To aid in the clinical diagnosis of this condition, the senior author described a
new clinical sign. The following research project was designed to test the utility of this sign in the diagnosis of lumbar facet joint pain.
Methods: We conducted a prospective evaluation of patients suspected of having low back pain secondary to facet joint involvement
(Lumbar Facet joint Pain Syndrome — LFPS) during a twelve month observation period; candidate patients were evaluated clinically
using the new diagnostic sign, which was then compared to findings on radionuclide bone scans and diagnostic medial branch
blocks. Contingency table analysis was performed to calculate the sensitivity, specificity, positive and negative predictive values and
accuracy of the new clinical sign. Results: Contingency table analysis showed the following operating characteristics for the new
diagnostic sign: Sensitivity: 70.37%, Specificity: 50%, Positive predictive value: 90.47%, Negative predictive value: 20% and accuracy
67.7%. Conclusions: Although the new clinical sign failed to show the same operating characteristics as the ones originally described,
it has high sensitivity coupled with a good positive predictive value. We consider that although the sign by itself is not diagnostic of
lumbar facet joint pain, its presence should alert the clinician to the diagnosis and the possibility of requiring additional testing. Level
of Evidence llI; Case control study®.
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RESUMO

Objetivo: Articulagoes facetarias sao verdadeiras articulagbes sinoviais, que inervagdo do Nervo sinuvertebral ou recorrente de Luschka,
bem como a divisao principal posterior do nervo espinhal correspondente. O diagndstico da dor lombar originario de articulagdes é dificil
e tem tradicionalmente testes invasivos. Para auxiliar no diagndstico clinico desta condi¢éo, o autor descreveu um novo sinal clinico. O
seguinte projeto de pesquisa foi projetado para testar a utilidade do sinal descrito no diagndstico da dor na articulagéo faceta lombar.
Métodos: Foi realizada uma avaliagdo prospectiva de pacientes com suspeita de dor lombar secundaria a faceta participagdo conjunta
(Lombar Facet sindrome da articulagao Dor - LFPs) durante um periodo de observagdo de 12 meses; pacientes candidatos foram avaliados
clinicamente usando o novo sinal diagndstico, comparados com as conclusées sobre cintilografia 6ssea de radionuclideos e blocos de
ramo medial diagndstico. Analise de tabela de contingéncia foi realizada para calcular a sensibilidade, especificidade, valores preditivos
positivos e negativos e precisdo do novo sinal clinico. Resultados: anélise de tabela de contingéncia mostrou as seguintes caracteristicas
de funcionamento do novo sinal de diagndstico: sensibilidade: 70,37%, especificidade: 50%, valor preditivo positivo: 90,47%, valor preditivo
negativo: 20% e precisao de 67,7%. Conclus6es: Apesar do novo sinal clinico ndo conseguir mostrar as mesmas caracteristicas de ope-
racdo como as inicialmente descritas, que tem uma sensibilidade elevada acoplada com um bom valor preditivo positivo, consideramos
que, embora o sinal por si s6 - t diagndstico da dor nas articulagbes faceta lombar - sua presenca deve alertar o clinico do diagndstico e
a possibilidade de exigir testes adicionais. Nivel de Evidéncia Ill; Estudo de caso-controle’.

Descritores: Dor, Dor nas costas, Articulagédo zigapofisaria, diagndstico, Dor lombar

RESUMEN

Objetivo: Las articulaciones facetarias son verdaderas articulaciones sinoviales inervadas por el nervio sinuvertebral o recurrente de
Luschka y por la divisién principal posterior del nervio espinal correspondiente. El diagndéstico del dolor lumbar originario de esas articu-
laciones es dificil y tradicionalmente las pruebas son invasivas. Para ayudar en el diagndstico clinico de esta condicion, el autor describid
un nuevo signo clinico. El siguiente proyecto de investigacion fue diserfiado para probar la utilidad del signo descrito en el diagndstico
del dolor en las articulaciones facetarias lumbares. Métodos: Se realizé una evaluacion prospectiva de pacientes con sospecha de dolor
lumbar por inflamacién de la articulacién facetaria (sindrome facetario lumbar, SFL) durante un periodo de observacion de 12 meses.
Los pacientes candidatos fueron evaluados clinicamente usando el nuevo signo diagndstico, que se comparé con las conclusiones de
la gammagrafia 6sea y los bloqueos de la rama medial. El analisis de tabla de contingencia se realizd para calcular sensibilidad, espe-
cificidad, valores predictivos positivos y negativos y precision del nuevo signo clinico. Resultados: El analisis de tabla de contingencia
mostré las siguientes caracteristicas de desempefio del nuevo signo diagndstico: sensibilidad de 70,37%, especificidad de 50%, valor
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predictivo positivo de 90,47%, valor predictivo negativo de 20% y precisién de 67,7%. Conclusiones: A pesar de que el nuevo signo
clinico no pudo mostrar las mismas caracteristicas de desemperio descritas inicialmente, tiene una sensibilidad elevada acoplada
con un buen valor predictivo positivo. Consideramos que, aunque el signo por si solo no es diagnéstico de dolor en las articulaciones
facetarias lumbares, su presencia debe alertar al clinico sobre el diagndstico y la posibilidad de exigir pruebas adicionales. Nivel de

Evidencia lll, Estudio de caso-controlf.

Descriptores: Dolor; Dolor de espalda; Articulacion cigapofisaria; Diagndstico; Dolor de la regién lumbar.

INTRODUCTION

Low back pain (LBP) is a pathological entity of varied causes. It
can present as an isolated symptom or in combination with others. It
is one of the most frequent causes of consultation in the emergency
room, accounting for 2% to 5% of all doctor visits annually.” It is
estimated that approximately two thirds of the population will present
with an episode of low back pain during their lifetime, and that up to
85% of the American population suffers from at least one episode
of low back pain per year.?? Most cases improve significantly in less
than four weeks, with only a small proportion becoming chronic,
with limitations on their daily activities.® The anatomical structures
that can cause back pain are multiple* and include the periosteum,
spinal roots, blood vessels, ligaments, muscles, tendons, dorsal
root ganglion, annulus fibrosus, meninges, sacroiliac joints, and
facet joints. Thus, in the differential diagnosis of low back pain,
we must consider different etiologies such as: lumbar stenosis,
spondylolisthesis, ankylosing spondylitis, facet joint pain, referred
pain, cancer pain and infections such as osteomyelitis or discitis.®

In 1911, Goldwaith recognized the importance of the facet joints
as potential causes of low-back pain. He particularly emphasized
the fact that asymmetric facet joint hypertrophy could cause nerve
compression. In 1927, an Italian surgeon by the name of Putti publi-
shed a work detailing how degenerative changes of the facet joints
were a cause of low-back pain. In 1937, Ghormley used the term
“facet syndrome” for the first time. At the time, Mixter and Barr’s
monograph on disc herniation and low-back pain shadowed his
work. It was not until 1941, when Badgley reiterated the fact that not
every patient with LBP had a herniated disc, that attention shifted
to the different spinal structures as causes of pain. In 1963, Hirsch
demonstrated that LBP could be reproduced in some patients by
injecting hypertonic saline solution into the facet joints. Mooney,
Robertson and McCall reproduced those findings during the seven-
ties using fluoroscopic guidance to inject hypertonic solutions into
the facet joints.® Other authors have demonstrated the pathological
changes that these joints are subjected to over time,”® and the
inflammatory changes associated with them. -

Taking all this information into account, we believe that facet
syndrome is a separate nosological entity with characteristic symp-
toms, methods of diagnosis and treatment.'®'* We prefer to use
the term lumbar facet joint pain syndrome (LFPS), and propose the
following definition:

Lumbar facet joint pain syndrome is a clinical entity characterized
by acute or chronic low back pain. The pain can occasionally
radiate to the lower extremities but never in a dermatomal pattern.
It is worsened mainly by extension and rotational movements of the
spine and is originated by inflammatory or degenerative changes
of the lumbar facet (zygapophyseal) joints.

Clinically, LFPS is characterized by the presence of low back
pain, which is predominantly axial. It can radiate to the lower
extremities, especially the buttocks, backs of the thighs, sacroiliac
region, paravertebral lumbar musculature hip (greater trochanter)
and inguinal crease. Nonetheless, there is never a dermatomal
distribution of the pain; the pain is somatic in nature, and almost
never extends below the knees. The pain is worst with extension
and rotation movements. Patients will manifest increased pain when
changing from the seating to the standing positions.®

One of the characteristics of LFPS is the lack of consistent

information regarding its true incidence and prevalence.'® Repor-
ted rates of prevalence vary between 5% and 95%. Some have
even questioned the fact that facet joints can be solely responsible
for causing LBP'® This is largely due to the wide variability betwe-
en diagnostic methods, and the lack of statistical power of these
methods; in other words, there is no true gold standard for the
diagnosis of LFPS.

The clinical diagnosis of LFPS remains a challenge, even for the
most experienced clinicians. This is largely due to the fact that the fa-
cet joints share a common innervation with other spinal structures.'”
The clinical diagnosis of LFPS relies not only on a good history
and physical examination, but also on additional studies such as
radionuclide bone scans'® and medial branch blocks (MBBs), which
have been suggested as useful diagnostic tools.'®?° MRl is also an
adequate diagnostic method that allows the structural deterioration
of the joint to be visualized.

Nonetheless, there is still a lack of clinical signs designed to
isolate the lumbar facet joints for the purpose of reproducing pain
originating from the joints. The clinical evaluation of patients with sus-
pected LFPS is based on non-specific tests, such as paravertebral
muscle palpation and the induction of forced extension and rotation
movements. With the purpose of addressing this lack of methods
for the clinical diagnosis of LFPS, the senior corresponding author
(JCA) proposed in 2004 a new clinical sign (Figure 1), which was
preliminarily tested in four different groups of patients:?’

1. Patients with LBP and associated radiculopathy secondary to
lumbar spinal stenosis or disc herniation.

2. Patients with low back pain without radiculopathy but with diffe-
rent etiologies than LFPS (myofascial syndromes, sacroiliac joint
pain, hip bursitis, etc.).

3. Patients with clinical evidence of LFPS confirmed with radionu-
clide bone scans.

4. A control group of patients without LBP.

The initial study reported the following operating characteristics
for the sign:

* Sensitivity: 95%

* Specificity: 96%

* Positive Predictive Value: 90%

* Negative Predictive Value: 98%

Taking into account these very promising results, we set out
to design a new study to validate the initial results by analyzing its
performance in a single group of patients with LFPS confirmed by
medial branch blocks.

METHODS

After obtaining approval from the Institutional Review Board
(IRB), we conducted a prospective evaluation of patients with sus-
pected LFPS, through our neurosurgery outpatient clinic, over a
twelve-month observation period. We included patients older than 18
years with chronic (longer than three months in duration) low-back
pain who had a positive radionuclide bone scan (radiotracer uptake
in the lumbar facet joints in the absence of uptake in other regions
of the spine such as the SIJ, discs or spinous processes). We chose
patients without a previous history of medial branch blocks, or who
had medial branch blocks performed earlier with at least an 80%
reduction in pain on the visual analog scale. We excluded patients
with a previous history of surgery for the treatment of LBP, patients
with known or suspected malignancies of the spine, any patient with
suspected LBP from causes other than LFPS, patients with negative
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Figure 1. Clinical assessment of the new sign: the patient is in the supine position. We ask the patient to lift up one leg fully extended. He or she is asked to
bring the leg back down against the resistance of the evaluator, who holds the patient leg at the ankle (A). The examiner then suddenly releases the pressure
on the patient’s leg, but before it touches the examination table, the examiner quickly holds it again (B), stopping the patient’s leg from abruptly hitting the

surface of the table. The sign is considered positive if pain is reproduced on the same side as the symptoms from the suspected facet joints.

bone scans, and patients with known LFPS associated with other
pathologies, such as trauma, disc herniation, pathological fractures,
or SIJ pain (Table 1).

For a suspected diagnosis of LFPS, we considered the history
of chronic axial LBP, occasionally radiated to the lower extremities,
gluteal or paraspinous regions without dermatomal patterns of
distribution, in patients who complained of worsening pain when
sitting up, or whose symptoms were reproduced with extension
and rotation of the spine. We explored the new clinical sign in all
these patients, who were then screened with a radionuclide bone
scan that was only considered positive when there was clear facet
joint radiotracer uptake without significant uptake in any other spinal
structures in the lumbosacral region. We evaluated other sources
of imaging like CT and MRI of the spine but did not include results
from those tests as indicators of LFPS.

Patients with a positive history, physical exam and radionuclide
bone scan were then electively scheduled for a medial branch block
of the compromised facet joints. The procedure was performed
under local anesthesia with fluoroscopic guidance. The patients
were always positioned prone. Sterile prepping of the skin was done
with chlorhexidine gluconate solution. A small dose of 1% lidocaine

Table 1. Selection criteria.

Inclusion criteria

Age > 18 years

Chronic low-back pain (more than three months in duration)

Clinical suspicion of Lumbar Facet joint Pain Syndrome

Positive bone scan with lumbar facet joint tracer uptake

Patients without a previous history of facet joint injections or

History of previous facet joint injection with more than 80% improvement
in pain

Exclusion criteria

Previous surgery to treat low-back pain

Patients with known or suspected malignancies of the spine

Suspected low-back pain of a different etiology than facet joint pain

Negative bone scan

Patients with known facet joint pain associated with other pathologies
(trauma, discogenic pain and pathological fractures)

without epinephrine was injected subdermally into each of the
corresponding levels to be treated. Using a 25G spinal needle di-
rected to the junction of the superior facet — transverse process
junction, a medial branch block was performed with a mix of 1%
lidocaine without epinephrine and dexamethasone (Total volume per
joint level: 2.5 ml). No medication was injected directly into the facet
joints. Only joints with positive radiotracer uptake were treated. The
facet level in which the treatment was performed corresponded to
the level affected in the positive radionuclide bone scan.

Patients were discharged the same day without any pain medi-
cation, except for Acetaminophen PRN; the same surgeon perfor-
med all the procedures (JCA). Patients were then re-evaluated one
week after their initial procedure in the outpatient clinic to evaluate
their clinical response according to the visual analog scale. An 80%
reduction in pain after the procedure was considered a positive
response to the treatment.

Prior to the data collection, an evaluation sheet was created to
screen for candidate patients. The sheet contained basic demographic
information, including name, age, medical record number and sex,
as well as information necessary to screen potential candidate pa-
tients, such as previous history of MBBs. The sheet also contained
a2 x 2 table to record the patient s response after evaluation of the
new clinical sign on each side.

All of the information was recorded in a computerized spreadsheet
(Microsoft Office Excel® 2010) for subsequent contingency table
analysis using the response to MBBs as the gold standard. The
following formulas were used for the calculation of the operating
characteristics of the new clinical sign after creating a standard 2 x
2 table (Table 2). The work was approved by the Ethics Committee.

Informed consent was dispensed with because the planned tre-
atment was not modified, and determining the presence or absence
of the sign did not involve any invasive method.

Table 2. Clinical results.

Medial branch blocks
o Positive | Negative Total
New lumbar facet joint
pain clinical sign Positive 19 2 21
Negative 8 2 10
Total 27 4 31
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RESULTS

Atotal of 31 patients were recruited, 15 male (48%) and 16 fema-
le (52%). The average age was 60 years (range 41 — 83). Twenty-one
patients (68%) had a positive sign. Of the total number of patients,
19 had both a positive sign and diagnostic MBB. Eight patients had
a negative clinical sign with a positive response to an MBB. Two
patients had a positive sign with a negative MBB and 2 patients
had both a negative sign and an MBB. Contingency table analysis
(Table 2) showed the following operating characteristics for the new
diagnostic sign:

* Sensitivity: 70.37%
* Specificity: 50%

Positive predictive value: 90.47%

* Negative predictive value: 20%
* Accuracy: 67.7%

Eighty-seven percent of patients (n=27) had a positive MBB
(greater than 80% reduction in pain), and all patients had at least
a 50% reduction of pain for at least 72 hours. There were no
postoperative complications recorded after any of the procedu-
res. Of the 27 patients who had a positive MBB, 19 (70%) had a
positive sign.

DISCUSSION

The facet joints are composed of the superior joint facet of the
inferior vertebra and the inferior joint facet of the superior vertebra.
It is a true synovial joint capable of storing up to 1.5 mL of fluid,
composed of hyaline articular cartilage, synovial membrane and a
fibrous joint capsule. Facet joints (also called zygapophyseal joints)
have different degrees of orientation in the sagittal and coronal
planes;??* this characteristic gives them variable biomechanical
properties, depending on the spinal level. In the lumbar spine, the
articular facet originates at the junction of the pedicle and lamina.
The superior facet is orientated dorsally and medially and its surface
is concave, which allows it to articulate with the inferior articular facet
of the superior vertebra, which has a convex surface and is oriented
ventrally and laterally.

The medial rami of the corresponding segmental arteries have
branches that help irrigate the inner portion of the spinal canal,
lamina, spinous processes, paraspinal muscles and joint facets.
Venous drainage follows the same pattern, after which blood drains
into the perivertebral venous plexus within the spinal canal.

The recurrent nerve of Luschka (or sinuvertebral nerve)?®
originates from the ventral spinal nerve and from fibers of the grey
rami communicans. It returns towards the spinal canal, passing
underneath the mammilo, an accessory ligament, after which it
divides into an ascending and a descending branch. These bran-
ches will innervate not only the articular facets, but also the external
portion of the annulus fibrosus, ligaments, blood vessels and dura
mater. The terminal branches anastomose with those of upper and
lower levels.

As mentioned previously, from the beginning of the 20" cen-
tury, physicians have recognized the importance of facet joints as
originators of pain in the lower back. The non-specific innervation
of facet joints makes it difficult for patients to describe the pain
and for clinicians to isolate the symptoms during physical exa-
mination. To the best of our knowledge, there are no real clinical
signs specifically designed to assess the facet joint. With this in
mind, Acevedo described a clinical sign, which is thought to pro-
voke the lumbar facet joints by suddenly distracting the articular
surfaces. In its initial description, the sign had excellent diagnostic
reliability with calculated sensitivity and specificity of 95% and 96%,

respectively.?’ Nonetheless, the sign was evaluated in a hetero-
geneous group of patients with varied sample sizes, which limits
generalizations to a larger population. Taking this into account,
we designed a newer study with the purpose of evaluating the
performance of the sign in a population of patients with LFPS, and
calculating its operating values using diagnostic medial branch
blocks as the gold standard.

Although sensitivity is high (70.3%) it is lower than that reported
with the first description of the sign. This reduction in sensitivity
may be due to the size of the population sampled, and to the more
stringent inclusion/exclusion criteria that we used to select patients
with a true LFPS.

When coupled with the positive predictive value (90%), one can
infer that the presence of the new sign must raise awareness in
the evaluating physician as to the presence of a probable LFPS.
Specificity was significantly lower than originally reported (50% vs.
96%). This information is relevant when evaluating patients because
it implies that although the presence of the sign can indicate the
presence of LFPS, other tests are needed to confirm the hypothesis.
Interestingly, with the inclusion/exclusion criteria used, we saw a
very high rate of response after medial branch blocks, confirming
not only their use as diagnostic screening tools, but as therapeutic
options. 920

The negative predictive value was markedly different from the
original description (20% vs 98%). If this value holds true, a negative
sign cannot exclude the true presence of LFPS. The overall accuracy
measured was 67%.

Although the new clinical sign shows promise as a new
diagnostic tool, the current study shows that the evaluating cli-
nicians must use it in conjunction with other tools to increase
accurate recognition of LFPS. Nevertheless, using the inclusion/
exclusion criteria proposed here, this study could be conducted
over a longer period, in order to obtain a bigger patient sample.
This could provide more statistical power to determine the opera-
ting characteristics of this new sign, and its clinical significance,
with greater precision.

This study also shows that appropriate selection criteria are
very important when choosing which patients may benefit from a
medial branch block.

CONCLUSIONS

Lumbar facet joint pain syndrome is a clinical entity of its
own. There is no single way of accurately diagnosing it and like
many other low-back problems, it requires the use of clinical
tests conducted in parallel, to try to increase its overall sensitiv-
ity and specificity. Although our study did not achieve the same
results as those obtained in the first description of the sign, this
might be due to the fact that the population size was not large
enough to detect differences. This would warrant the continuation
of the study to improve recruitment and increase power. Never-
theless, it is clear that the non-specific innervation of the facet
joints makes them almost impossible to isolate clinically through
a single clinical sign. Clinicians must learn to identify patients
who potentially have pain secondary to compromise of the facet
joints, and to explore signs that will aid in their examination and
future treatment.
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