
ISSN 2466-0167
Asian J Pain 2019;5(1):7-11

CLINICAL ARTICLE AJP

Copyright© 2019 The Korean Neuro-Pain Society  7

Effect of Facet Joint Effusion on Clinical and 
Radiographic Outcomes of Decompression for 
Degenerative Lumbar Spinal Stenosis

Jae Yeon Kim1, Jung Hwan Lee2, Seung Chan Yoo1, Chung Kee Chough1

1Department of Neurosurgery, Yeouido St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, 
2Department of Neurosurgery, Pusan National University Hospital, Pusan National University School of Medicine, Busan, Korea

Objective: The purpose of this study was to investigate the effect of facet joint effusion without radiographic instability on clinical 
and radiographic outcomes of decompression for degenerative lumbar spinal stenosis (DLSS). Methods: We analyzed consecutive 
patients with DLSS undergoing L4-L5 decompression from May 2007 to January 2017 at a single institution. We investigated the effect 
of facet joint effusion on clinical and radiographic outcomes. For clinical assessment, visual analogue scale (VAS) for back and leg 
pain and Oswestry disability index (ODI) were measured. Slip percentage and segmental motion were measured on standing lateral 
lumbar flexion-extension (SLFE) radiographs. Facet joint effusion was measured on axial MRI for radiographic assessment. Results:
Facet joint effusion was not associated with VAS score for back pain, VAS score for leg pain, or ODI score at 2 years postoperatively 
(p=0.317, p=0.159, and p=0.054, respectively). Facet joint effusion was not associated with postoperative segmental motion at the 
index level (p=0.953). However, there was a significant association between facet joint effusion and postoperative slip percentage 
(p=0.014). Conclusion: Facet joint effusion without radiographic instability has no effect on the clinical outcomes of decompression 
for DLSS except for postoperative slip percentage. Progression instability was very rare.
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INTRODUCTION

Degenerative lumbar spinal stenosis (DLSS) is one of the 
most common surgically treated spinal disorders. Generally, 
there are two main surgical methods to treat DLSS: (1) decom- 
pression and (2) decompression plus fusion. The addition of 
fusion to decompression in DLSS surgery depends on the exis- 
tence of preoperative segmental instability10,13). Traditionally, 
anterior-posterior translation measured on standing lateral lum- 
bar flexion-extension (SLFE) radiographs has been regarded 
as the standard for evaluating segmental instability14). However, 
this method has its own limitations and problems1,7). Therefore, 
a lot of efforts have been made to find more reliable test me- 
thods to accurately identify preoperative segmental instability.

Recently, several studies have suggested that facet joint effu- 
sion detected on magnetic resonance imaging (MRI) is indica- 
tive of segmental instability and that the presence of facet joint 
effusion and radiographic instability may predict an increased 
likelihood of achieving good surgical outcome following fusion 
surgery2,3,19).

However, facet joint effusion is observed even in the absence 
of radiographic instability, and there are few reports on clinical 
and radiographic significance of this situation. Thus, the purpose 
of this study was to investigate the effect of facet joint effusion 
without radiographic instability on clinical and radiographic 
outcomes of decompression for DLSS.

MATERIAL AND METHODS

1. Patients

We performed a retrospective review of prospectively col- 
lected data. Patients with symptomatic DLSS without radiogra- 
phic instability who failed more than 3 months of conservative 
treatment were considered as candidates for minimally invasive 
lumbar decompression surgery. Radiographic instability was 
evaluated using dynamic radiographs. The absence of instability 
was defined by the following three criteria: <25% slip of L4-L5 
in neutral position, <3 mm in translation between flexion and 
extension bending, and <5 degrees of local kyphosis angle 
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Table 1. Demographic characteristics of subjects

Characteristics Totals

Number of patients 31

Age (years) 69.4 (58-80)

Sex (male/female) 12/19

FU periods (months)  39 (29-58)

Fig. 1. Lateral lumbar radiograph demonstrating slip percent 
measurement. a: Sagittal width of the superior end plate of L-5
vertebra, b: Slip distance, slip percentage is b/aX100 (%).

Fig. 2. Segmental motion measurement method. x: Slip distance
on extension lateral lumbar radiograph; y: slip distance on fle-
xion lateral lumbar radiograph. Segmental motion is y-x (mm)

in flexion position11).
The surgical procedure was almost identical to that descri- 

bed by Hatta et al.9) as follows.. For L4-L5 decompression, 
a 30-mm midline skin incision was made, centered at the L4-L5 
interspinous level. The muscles and periosteum were detached 
together from the bone. The caudal half of the L4 spinous 
process/lamina and the cranial third of the L5 spinous process/ 
lamina were exposed. A surgical microscope was used after 
exposing the L4-L5 interlaminar space. The surgical field was 
gradually expanded by retracting the split ligaments and bilateral 
paravertebral muscles laterally using a Gelpi self-retaining re- 
tractor. After removing the caudal part of the L4 spinous pro- 
cesses, the cranial third of the L5 lamina was removed to 
free the caudal margin of the ligamentum flavum. After partial 
laminotomy of the caudal half of the L4 lamina, a dome-like 
expansion was performed by removing the inner laminar plate 
to the extent where the cranial margin of the ligamentum flavum 
was freed. The bilateral facet joint was undercut to expose the 
lateral margin of the ligamentum flavum. The ligament was 
then removed using a pituitary punch or a Kerrison rongeour. 
The central canal and nerve root canal decompressions were 
accomplished by trimming the medial margins of the upper 
and lower articular processes together with the capsular portion 
of the ligamentum flavum flush with the medial border of the 
pedicle bilaterally. During the surgery, an utmost effort was 
made to preserve the facet joint integrity. Inclusion criteria 
for this study were as follows: (1) one-level L4-L5 DLSS un- 
dergoing a decompression, (2) preoperative MRI and dynamic 
radiographs, (3) postoperative dynamic radiograph, and (4) a 
minimum of two-year follow-up of clinical and radiographic 
data. Exclusion criteria were as follows: (1) history of previous 
spine surgery, (2) additional spine surgery during follow-up, 
and (3) postoperative infection. From May 2007 to January 
2017, a total of 249 patients underwent decompression for 
DLSS. Among them, 188 patients underwent multilevel de- 
compression or decompression at levels other than L4-L5 or 
had follow-up of less than two years. Finally, a total of 31 
cases fulfilled our inclusion criteria. Demographic data of these 
subjects are summarized in Table 1.

2. Clinical and Radiographic Outcomes

Clinical outcomes were evaluated with the visual analog scale 
(VAS, range: 0-10, with 0 reflecting no pain) and the Oswestry 

disability index (ODI).
Radiographic outcomes were evaluated preoperatively and 

at two years after surgery with SLFE radiographs. The dis- 
tance between the posterior end of the inferior endplate of 
L4 and the superior endplate of L5 was divided by sagittal 
width of the superior endplate of L5 body to calculate a slip 
percent (Fig. 1). L4-L5 segmental motion was assessed by mea- 
suring the difference between the slip distance on the standing 
flexion versus extension lumbar radiographs (Fig. 2).

Facet joint effusion was defined as a curvilinear, measurable, 
high intensity signal within the facet joint that closely matched 
that of cerebrospinal fluid. The maximal distance between the 
superior and inferior articular processes at the L4-L5 facet was 
measured on preoperative axial T2-weighted images (Fig. 3).

These radiographic data were measured using a measuring 
program with a built-in picture archiving communication system 
(PACS, Maroview; Marotech Co, Seoul, Korea).
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Fig. 3. Facet joint effusion measurement method on axial T2- 
weighted image. Maximal distance between the superior and
inferior articular processes where the effusion signal matches 
the signal of cerebrospinal fluid.

Table 2. Comparison of preoperative and postoperative clinical and radiographic assessment

 Preoperative Postoperative p-value

VAS scores of back pain 5.0±1.3  1.7±1.2 <0.001

VAS scores of leg pain 7.4±2.0  1.5±1.6 <0.001

ODI scores 49.2±16.7 17.9±8.0 <0.001

Facet joint effusion (mm) 2.4±1.0 – –

Slip percentage (%)  5.3±20.1   6.8±21.0  0.613

Segmental motion (mm) 1.5±1.1  1.8±1.0  0.445

VAS, visual analogue system; ODI, Oswestry disability index.

Table 3. Correlation between preoperative radiographic parameters and postoperative clinical outcomes

 Facet joint effusion Slip percentage Segmental motion

VAS scores of back pain 0.317 0.451 0.066

VAS scores of leg pain 0.159 0.588 0.582

ODI scores 0.054 0.620 0.103

VAS, visual analogue system; ODI, Oswestry disability index.

3. Statistical analysis

Clinical and radiographic data were analyzed using the 
PASW 18.0 statistics software (SPSS Inc. Chicago, IL, USA). 
Spearman’s correlation coefficient analysis, Student’s t-test, 
and paired t-test were used. A probability value of less than 
0.05 was considered significant.

RESULTS

Clinical parameters were summarized in Table 2. Before sur- 
gery, all patients had moderate or severe pain scores. After 
two years, these scores were significantly decreased. Preopera- 
tive and postoperative slip percentage or segmental motion 
were similar to each other.

No significant association was found between the preope- 
rative slip percentage and postoperative clinical outcomes. Pre- 
operative segmental motion did not affect postoperative clinical 
outcomes either. However, the amount of facet joint effusion 
was weakly correlated with postoperative ODI scores without 
reaching statistically significant level (Spearman’s rank corre- 
lation coefficient=0.355, p=0.054) (Table 3).

There were no significant associations between the facet 
joint effusion and pre- or post-operative radiographic parameters 
except for postoperative slip percentage (p=0.014). The amount 
of the facet joint effusion increased postoperative slip percen- 
tage. However, the increased slip percentage after surgery did 
not affect the clinical outcome.

DISCUSSION

Whether additional spinal fusion is necessary for surgical 
treatment of DLSS remains controversial17). In general, it has 
been considered as an indication of the addition of spinal fusion 
to decompression in patients with severe discogenic low back 
pain, foraminal stenosis, spinal deformity or instability5,17,18). 
Among these, segmental instability is the most widely accepted 
and important indication of the addition of spinal fusion. There- 
fore, accurate evaluation and judgment of the presence of seg- 
mental instability before surgery are important to determine 
whether spinal fusion is necessary.

Traditionally, anterior-posterior translation measured on 
SLFE radiographs has been regarded as the gold standard for 
evaluating segmental instability14). Patients were considered 
to have segmental instability if the difference between the slip 
distance on the standing flexion view was greater or equal 
to 3 mm compared to the slip distance on the standing extension 
view6). However, this method has been questioned because 
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of measurement errors, lack of definition of normal movements, 
and low repeatability, unless the measured vertebral slip was 
more than 5 mm1,7).

After the first description by Caput et al., facet joint effusion 
has been regarded as a sign of lumbar segmental instability2). 
Rhin et al. have reported a close linear association between 
the facet fluid index and the amount of radiographic instability 
at L4-L5 and concluded that the facet joint effusion on MRI 
should raise high suspicion of lumbar instability19). Cho et al. 
have also reported a linear correlation between the degree of 
segmental motion seen on SLFE radiography and the amount 
of facet fluid on MR images in patients with degenerative 
spondylolisthesis at L4-53). One study has even showed that 
facet fluid is a sensitive predictor of micro-instability in patients 
with normal dynamic lumbar film12).

However, there is little report on how facet joint effusion 
affects the outcome of decompression for DLSS without radio- 
graphic instability. Tamai et al. have reported that facet joint 
effusion is observed in 61% of DLSS patients without radiogra- 
phic instability and that facet joint effusion has no effect on 
surgical outcome20). Pao et al. have reported that facet joint 
effusion observed in MRI taken 6 months after minimally in- 
vasive decompression of DLSS without radiographic instability 
has no effect on clinical or radiographic outcomes16). These 
results are consistent with our findings showing that facet joint 
effusion without radiographic instability does not affect the 
clinical or radiological outcomes of decompression for DLSS.

DLSS posterior decompression has many surgical methods 
with various advantages. However, there is no objective evi- 
dence showing that any method is superior15). There is a common 
agreement that preserving facet joints during surgery is very 
important in preventing postoperative spinal instability8,9). We 
also made great efforts to preserve the facet joint during sur- 
geries. We believe that this effort plays an important role in 
preventing postoperative segmental instability in this study.

The addition of spinal fusion to decompression for DLSS 
inevitably increases the extent of surgery, operation time, blood 
loss, and in-hospital stay. Fusion surgery is associated with 
an increased risk of severe complications in elderly patients4). 
In this respect, spinal fusion should be avoided as much as 
possible in elderly patients who have poor general condition 
and serious comorbidity. Paradoxically, in order to avoid unne- 
cessary spinal fusion, surgeons must know exactly whether 
spinal fusion is necessary. Further studies should be attempted 
to develop more reliable and clear indications of addition of 
spinal fusion for DLSS patients.

CONCLUSION

In the absence of segmental instability on SLFE radiographs, 
facet joint effusion has no effect on clinical or radiographic 

outcomes of decompression DLSS at L4-L5 level. Facet joints 
effusion is associated with postoperative slip percentage. How- 
ever it does not affect clinical outcomes.
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