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ABSTRACT

Obijective: To assess the incidence of facet effusion in lumbosacral spine magnetic resonance imaging (MRI) and the relationship with radio-
graphic segmental instability in patients submitted to spinal surgery. Methods: Retrospective cohort study of patients submitted to lumbosacral
spine surgery over a period of three years, through the evaluation of dynamic radiographs (X-ray) motion and facet effusion in axial section of MRI.
Instability was defined as vertebral translation > 3 mm or intervertebral angle > 10°, and facet effusion as fluid in the facet joints > 1.5 mm. Results:
The total number of patients that fulfilled the criteria for analysis was 244, of which 47 presented movement (< 3 mm) and 31 presented excessive
movement (> 3 mm), 115 had facet effusion (< 1.5 mm) and 46 presented excessive fluid (> 1.5 mm). Statistical analysis did not demonstrate a
significant association between increased segmental movement and facet effusion (p = 0.150). Conclusions: The total incidence of facet effusion
was 47.1% and the excessive fluid was 18.9%.There was no association between facet effusion in MRI and instability in dynamic X-ray. MRI does
not replace dynamic X-ray in flexion and extension in the evaluations of lumbar instability. Level of evidence IlI; Retrospective Cohort.

Keywords: Spine; Joint Instability; Spondylolisthesis.

RESUMO

Objetivo: Avaliar a incidéncia de liquido facetario na ressonéncia magnética (RNM) de coluna lombossacra e a relagdo com instabilidade segmentar
radiogréfica em pacientes submetidos a cirurgia da coluna vertebral. Métodos: Coorte retrospectivo de pacientes submetidos a cirurgia da coluna
lombossacra, em um periodo de trés anos, atraves da avaliagdo do movimento na radiografia (RX) dindmica e presenga de liquido facetario no corte
axial da RNM. Considerou-se movimento excessivo a translagao vertebral > 3 mm ou angulagéo intervertebral > 10°. Quanto ao liquido excessivo, a
presenca de liquido facetario >1,5 mm. Resultados: 244 pacientes preencheram critérios para analise. 47 apresentaram movimento (<3 mm) e 31
apresentaram movimento excessivo (>3 mm). 115 apresentaram liquido facetario (<1,5 mm) e 46 apresentaram liquido excessivo (>1,5 mm). A analise
estatistica ndo demonstrou associag&o significativa entre o movimento segmentar aumentado e a presenca de liquido facetario (p = 0,150). Conclus&o:
A incidéncia total de liquido facetario foi de 47,1% e de liquido excessivo 18,9%. Nao houve associagao entre liquido facetario na RNM e instabilidade
no RX dindmico. A RNM n&o substitui o RX em flexdo e extenséo na avaliagdo de instabilidade lombar. Nivel de evidéncia Ill; Coorte Retrospectiva.

Descritores: Coluna Vertebral,; Instabilidade Articular; Espondilolistese.

RESUMEN

Objetivo: Evaluar la incidencia de derrame facetario en la resonancia magnética (RM) de la columna lumbosacra y la relacion con la inestabi-
lidad segmentaria radiografica en pacientes sometidos a cirugia de columna vertebral. Métodos: Estudio retrospectivo de cohorte de pacientes
sometidos a cirugia de columna lumbosacra en un periodo de tres afios, mediante la evaluacion del movimiento en las radiografias (RX) dinamicas
y derrame facetario en el corte axial de la RM. La inestabilidad se definio como traslacion vertebral > 3 mm o angulo intervertebral > 10°, y derrame
facetario como liquido en las articulaciones facetarias > 1,5 mm. Resultados: El numero total de pacientes que cumplieron con los criterios para
analisis fue 244, de los cuales 47 presentaron movimientos (< 3 mm) y 31 presentaron movimientos excesivos (> 3 mm), 115 tuvieron derrame
facetario (< 1,5 mm) y 46 presentaron exceso de liquido (> 1,5 mm). El analisis estadistico no demostro asociacion significativa entre el aumento
del movimiento segmentario y el derrame facetario (o = 0,150). Conclusiones: La incidencia total de derrame facetario fue del 47,1% y el liquido
excesivo 18,9%. No hubo asociacion entre el derrame facetario en la RM y la inestabilidad en los rayos X dinamicos. La RM no reemplaza la
radiografia dinamica en flexion y extension en las evaluaciones de la inestabilidad lumbar. Nivel de evidencia lll; Cohorte Retrospectivo.

Descriptores: Columna Vertebral; Inestabilidad de la Articulacién, Espondilolistesis.

INTRODUCTION segments.’*8 The biomechanical concept of segmental stability is

Segmental instability is an important factor that affects the  widely known, but the radiological definition of instability is under
prognosis of spinal surgery and is used by many surgeons as a  discussion.?’® Several methods have been developed over the last
criterion for fixation and arthrodesis.'® Targeting patients properly  few decades to assess the presence of instability radiographically.®
for this type of surgery requires precise identification of the unstable In this context, magnetic resonance imaging (MRI) of the lumbar
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spine, currently more available, has become a routine study in the
evaluation of patients with low back pain.>®° This modality provides,
among other information, important data about disc degeneration
and compression of the neural elements.® However, an MRI with the
patient in the supine position presents limitations in the evaluation
of subtle deformities that appear only when the patient is standing,
for example, some cases of vertebral translation.5%'3

The presence of hyperintense signals in T2 in the facet joints in
MRI axial cuts of the lumbar spine has been being discussed for
many years.® T2 weightings are used, since, differently from the T1
used in the evaluation of the normal anatomy, T2 weightings show
extracellular water as a high-intensity signal.'* The initial studies
observed that these signal alterations were produced by synovial
liquid, a result of joint degeneration.>'* However, only recently has
facet effusion been associated with instability.®

The objective of this study is to evaluate the incidence of facet effu-
sion in MRIs of the lumbosacral spine and its relationship with radiogra-
phic segmental instability in patients who have undergone spinal surgery.

METHODS

This is a retrospective cohort study of patients who underwent
lumbosacral spine surgery at our institution between January 1,
2014 and December 31, 2016. After obtaining approval from the
Institutional Review Board (opinion no. 089852/2013), we consi-
dered patients for the study who were older than 18 years of age,
had undergone surgery in segments L4-L5 and L5-S1, and who
had both a dynamic radiograph (X-ray) and MRI of the lumbosacral
spine. The exclusion criteria were prior fix action or arthrodesis in
the lumbosacral spine, scoliosis defined as >5° at a single level
or >10° for the whole curve, dysplasia, infection, neoplasia, frac-
ture, synovial cyst, and X-ray and MRI with more than a year apart.
All patients included signed the informed consent form.

For the dynamic X-ray, the patient initially sat on a bench with
the soles of the feet flat on the floor and the upper limbs crossed at
chest level."'® The patient was then instructed to bend forward as
much as possible for the X-ray in flexion."'® For the X-ray in exten-
sion, performed standing, the patient was asked to perform maxi-
mum extension.™!® In previous studies, this dynamic X-ray technique
demonstrated optimization of segmental movement of the spine,
presenting a high rate of intra- and interobserver concordance. '

Movement was evaluated in the lateral incidence of the X-ray.!"'6
Movement was defined as the anterior translation of the cranial
vertebral body over the caudal vertebral body in the sagittal plane.'®
The radiographic measurements were taken using three points of
reference: the anterior and posterior extremities of the upper plate
of the caudal vertebra and the posterior extremity of the lower plate
of the cranial vertebra.®'” A line was drawn connecting the anterior
and posterior extremities of the upper vertebral plate of the cau-
dal vertebra.3'” The distance between the two perpendicular lines
passing through the posterior extremity of the vertebral body of the
upper vertebra and the posterior extremity of the lower vertebra
was obtained in flexion and extension.>'7 The amount of sagittal
translation was established as the displacement difference in milli-
meters.®'” The angulation of the segment was also measured as the
difference in degrees between the angles in flexion and extension.®'”
Movement was classified into three groups: without movement, with
movement (< 3 mm and < 10°), and with excessive movement
(> 3 mm and > 10°).3168 (Figure 1)

Facet effusion was studied in axial T2-weighted cuts in the lum-
bosacral MRI to analyze its presence and quantity.®'" According to
Chaput et al., facet effusion is defined as a curvilinear, measurable,
hyperintense signal in the facet joint that resembles cerebrospinal
fluid in the axial cut in T2.%'%"" The thickness of the facet effusion
was assessed by taking into account the perpendicular measure-
ment between the medial and lateral borders of the facet joint that
appears to have the greatest amount of liquid.*'®"! Facet effusion
was classified into three groups: without effusion, with effusion
(=1.5 mm), and with excessive effusion (>1.5 mm).* (Figure 2)

-a

Figure 1. Evaluation of the dynamic radiograph. Sagittal translation is the dis-
tance between the perpendicular lines that pass through the posterior edges of
the vertebral bodies in flexion and extension. Translation = a - (-b). Angulation
is the difference between the intervertebral angles in flexion and extension.

Angulation = B - (-a) 3

Figure 2. Axial cut of T2-weighted MRI showing facet effusion in segment L5-S1°.

The patients were also evaluated for the presence of spon-
dylolisthesis in the lateral X-ray of the lumbosacral spine in the
standing position. The objective of the analysis was to choose
between decompression and decompression and arthrodesis for
surgical treatment.

All the measurements from radiographic and magnetic reso-
nance studies were taken by an independent examiner, not invol-
ved in patient care. We tested the null hypothesis of independence
between movement and effusion versus the alternative hypothesis
of dependence. The results were described as frequencies and
percentages. To evaluate the association between the two catego-
rical variables, we used Fisher’s exact test or the Chi-square test.
P-values less than 0.05 indicated statistical significance. The data
were analyzed with the IBM SPSS Statistics v.20.0 computational
program (IBM Corp., Armonk, NY).
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RESULTS

Two hundred and forty-four patients met the criteria and were
evaluated between 2014 and 2016. Most of these individuals were
70 years of age or younger, with 109 patients in the < 50 years of
age group, 105 patients in the 51-70 years of age group, and 30
patients > 70 years of age. Among the 111 male patients, 33.3% had
listhesis. Among the women, this percentage was 51.1%. (Table 1)

According to the dynamic X-rays, 166 patients presented no
movement, 47 presented movement (<3 mm), and 31 presented
excessive movement (>3 mm). In the MRI evaluation, 83 did not
present facet effusion, 115 presented effusion (<1.5 mm) and 46
presented excessive effusion (>1.5 mm). In the population studied,
the incidence of facet effusion was 47.1%, while that of excessive
effusion was 18.9%. In turn, the incidence of effusion in the patients
with movement was 53.2% and excessive effusion in patients with
movement was 29%. One hundred and sixty-five patients (67.6%)
underwent arthrodesis.

Statistical analysis results indicated no significant association be-
tween segmental movement and the presence of effusion. (Table 2)
It was also not possible to determine any significant association be-
tween effusion and an indication of arthrodesis. (Table 3) Confirming
data from the literature, a significant association was found between
sex and the presence of listhesis. (Table 4)

Table 1. Characteristics of patients submitted to lumbosacral spine surgery.

Variable Classification n %
Age (years) < 50 109 447
51-70 105 43.0
> 70 30 12.3
Sex Male 111 45.5
Female 133 54.5
Listhesis With listhesis 105 43.0
Without listhesis 139 57.0
Movement With movement 47 19.3
Without movement 166 68.0
Excessive movement 31 12.7

Facet effusion With effusion 115 471
Without effusion 83 34.0
Excessive effusion 46 18.9
Arthrodesis Yes 165 67.6
No 79 324

Table 2. Association between movement (X-ray) and facet effusion (MRI).

Movement (X-ray)
Facet Effusion Without With Excessive
movement movement movement
Without effusion 64 11 8
38.6% 23.4% 25.8%
With effusion 76 25 14
45.8% 53.2% 45.2%
Excessive effusion 26 11 9
15.7% 23.4% 29.0%
Total 166 47 31

P-value: 0.150 (Chi-square test, p<0.05).

Table 3. Association between facet effusion (MRI) and indication of
arthrodesis.

Facet Effusion
Arthrodesis Without With Excessive
effusion effusion effusion

No 31 34 14
37.3% 29.6% 30.4%

Yes 52 81 32
62.7% 70.4% 69.6%

Total 83 1156 46

P-value: 0.489 (Chi-square test, p<0.05).
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Table 4. Association between sex and spondylolisthesis.
Sex
Spondylolisthesis
Male Female
74 65
No
66.7% 48.9%
37 68
Yes
33.3% 51.1%
Total 111 133

P-value: 0.006 (Fisher's exact test, p<0.05).

DISCUSSION

Low back pain is a common complaint, affecting approximately
84% of the population at some point in their lives.® In spite of the
technological advances in diagnostic methods, the identification of
the specific cause of low back pain can be costly. It is believed that
segmental instability is one of the main causes of pain.'?

Dupuis et al. described instability in degenerative spondylolis-
thesis as abnormal movement exhibited by a mobile lumbar seg-
ment.®'® Radiography of the lumbar spine in the standing position
is currently accepted as a study of the lumbar spine in functional
position, providing relevant instability data.® In patients with spon-
dylolisthesis, Lowe et al. observed and increase of 2 mm or more
in vertebral translation in the standing versus the supine position.>
Boxall et al. observed similar variations in the slip angle.>?!

Although several studies question its reproducibility and validation,
traditionally, the most accepted method for evaluating anteroposterior
lumbar instability is the dynamic X-ray (flexion and maximum exten-
sion). 1348111422 The amount of translation and rotation in the sagjittal
plane is calculated and compared with normality variations.'

White and Panjabi defined radiographic instability as translation in
the sagittal plane greater than 4.5 mm or greater than 15% of the ver-
tebral body, as well as rotation in the sagittal plane greater than 15°in
segments L1-L2, L2-L.3, and L3-L4, greater than 20° in segment L4-L5,
and greater than 25° in segment L5-S1."'” Other authors established
4 mm of translation or 10° of angulation as reference values.®?324
In their evaluation of translation in dynamic X-rays of asymptomatic
patients, Boden et al. defined a value of 3 mm as the standard.®'®

Many studies have described the association between facet
effusion and lumbar segmental instability. Ben-Galim and Reitman
discussed the “distended facet sign”, which they believed to be
indicative of position-dependent canal stenosis and degenerative
spondylolisthesis.>?® Kim and Wang treated the facet effusion sign
as an intermediate phase in the progression of degeneration.52
Other studies also have pointed to an association between facet
joint degeneration and disc degeneration, which are important con-
tributing factors to lumbar spine instability.'*?” Rihn et al. indicated
that the presence of facet effusion has a predictive value of 82% for
instability in the dynamic X-ray.'*'6 Chaput et al. concluded that more
than 1.5 mm of facet effusion was associated with movement.'016

These and other studies on the topic used the two-dimensional
plane as a reference.* Although we also used the two-dimensional
plane and a low instability threshold (> 3 mm and > 10°) for our
standard, it was not possible to confirm an association between
facet effusion and radiographic instability in the sagittal plane in our
study. It is possible that there are situations in which facet effusion
is associated with a condition of three-dimensional instability not
detected with the dynamic radiograph.*

Facet effusion can be caused by other factors in addition to
segmental instabilty. It can be the result of osteoarthritis of the facet
joint or of other synovial joints, such as the knee and the hip, as well
as of pseudo-gout. 2%

Recently, Tamai et al. demonstrated that in patients without radio-
graphic instability, facet joint effusion has no effect of the outcome
of minimally invasive decompression surgery.* The results of our
study suggest that decompression surgery can be performed in
patients with facet effusion but without instability in the dynamic X-
-ray.* In the same vein, in our study we observed that the presence
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of facet effusion does not influence a therapeutic decision between
decompression and decompression and arthrodesis.

Several limitations of our study should be considered. The pa-
tients were evaluated retrospectively, which may have introduced
an analysis bias. Despite the large number of patients evaluated
(244 patients), the samples with excessive movement and excessive
effusion were small a 32 and 46 patients, respectively.

CONCLUSION

The incidence of facet effusion in patients submitted to lumbar
spine surgery was 47.1%, while the incidence of excessive liquid

was 18.8%. The incidence of movement was 19.3% and of excessive
movement was 12.7%. There was no association between facet
effusion in the magnetic resonance and excessive movement in
the dynamic radiograph. The presence of effusion did not influence
the choice of treatment between decompression or decompression
and arthrodesis. Therefore, MRI does not replace X-ray in flexion and
extension in the evaluation of lumbar instability.

All authors declare no potential conflict of interest related to
this article.
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