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Introduction

Radiologic imaging techniques can identify a given source 
of pain or distinguish it from other possible sources of 
pain, however, it is controversial especially in patients with 
lumbar facet joint (LFJ) disease (1-4). This discrepancy 
results from degenerative changes found in patients with 

LFJ disease that are frequently also found in asymptomatic 
patients, making it difficult to clearly identify sources 
of pain (1-4). Therefore, proper assessment of LFJs is 
important for patients with LFJ pain. 

The effectiveness of several radiologic imaging 
techniques, including radiographs, computed tomography 
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(CT), single-photon emission CT (SPECT), and magnetic 
resonance imaging (MRI), have been reported by comparing 
the presence of osteoarthritis changes to the treatment 
outcomes for patients with LFJ pain (1,5-8). However, there 
has not yet been any study to report on the clinical ability of 
contrast-enhanced MRI to predict the effects of treatment 
for LFJ pain. 

In this study, we aimed to evaluate the correlation 
between contrast-enhanced MRIs and treatment outcomes 
for LFJ intraarticular (IA) steroid injections. We present the 
following article in accordance with the MDAR reporting 
checklist (available at http://dx.doi.org/10.21037/apm-20-
313). 

Methods

Study design

The pat ients  were  recrui ted retrospect ive ly  and 
consecutively based on injection charts of the spine 
center of a university hospital between March 2012 and 
September 2018 according to the following criteria: 
lumbar axial pain persisting for more than six months 
without radicular symptoms; age: 21–79 years; more than 
three on the numerical rating scale (NRS); a minimum 
of 80% temporary pain improvement for a minimum of 
30 minutes after a selective diagnostic block with 0.5 mL 
of 1% lidocaine to each LFJ pain location (9); patients 
who had been conducted contrast-enhanced lumbar spine 
MRI that showed spondyloarthropathy; lower lumbar 
spine pain that increased during rotation, lateral bending, 

and hyperextension; and local paraspinal tenderness. The 
exclusion criteria for the current study were patients with 
allergy to contrast materials, spinal instability, coagulopathy, 
any uncontrolled psychiatric or medical condition, and 
rheumatic diseases. Also, in case of the patients with disc 
herniation or lumbar spinal stenosis, the patients whose 
pain did not match with the characteristics of the LFJ pain 
were excluded. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
institutional review board of Yeungnam University Hospital 
approved the current study protocol (Clinical Trial Registry 
Number: 2017-02-011) and individual consent for this 
retrospective analysis was waived.

Pat ients  were  c lass i f ied  into  facet  jo ints  with 
enhancement and non-enhancement groups, based on 
contrast-enhanced MRI scans with gadolinium (Figure 1). 
MRI data were obtained using a 1.5-T scanner (Magnetom 
Vision, Siemens, Erlangen, Germany) with a spine array 
coil. Spin-echo sequences, axial and sagittal T1- [583/12 
(repetition time ms/echo time ms)], turbo T2-weighted 
images (3800/128), and contrast (Magnevist), 0.2 mL/kg  
of gadopentetate dimeglumine (Bayer Healthcare 
Pharmaceuticals) enhanced axial T1-weighted images were 
obtained. The grading criteria for osteoarthritis of the facet 
joint was also used, and four categories are shown as follows: 
zero indicated normal facet joint space (2–4 mm width); one 
indicated narrowing of the facet joint space (<2 mm), and/
or presence of small osteophytes, and/or mild hypertrophy 
of the articular process; two indicated narrowing of the 
facet joint space, and/or presence of moderate osteophytes, 
and/or moderate hypertrophy of the articular process, and/

Figure 1 Enhancement and non-enhancement of the lumbar facet joint in axial contrast-enhanced T1 magnetic resonance imaging. (A) 
Enhanced lumbar facet joint; (B) non-enhanced lumbar facet joint.
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or mild subarticular bone erosions; and three indicated 
narrowing of the facet joint space, and/or presence of large 
osteophytes, and/or severe hypertrophy of the articular 
process, and/or severe subarticular bone erosions, and/or 
subchondral cysts (10). Two radiologists, who were unaware 
of the treatment results, independently assessed the LFJ 
enhancement and osteoarthritis grading.

An aseptic IA corticosteroid injection was administered 
using C-arm fluoroscopic guidance (Siemens, Erlangen, 
Germany) with a posterior approach. The IA injection was 
performed at the same one level as the selective diagnostic 
block. After the patient was lying down in a prone position 
using a comfortable pillow under the abdomen to straighten 
the lower lumbar spine, the C-arm fluoroscopy was placed 
in an oblique and cephalad position until the LFJ space 
could be seen clearly. After targeting the end point of the 
superior articular process as an injection point, a 90-mm, 
26-gauge spinal needle was positioned to the superior 
articular process parallel to the beam of the C-arm 
fluoroscopy. Then, an IA injection of 0.3 mL of contrast 
material was administered to confirm correct IA LFJ access. 
After that, 10 mg (0.25 mL) of dexamethasone with 0.5 mL 
of 0.25% bupivacaine was injected to the LFJs. A single 
skillful physician with more than 10 years of experience 
performed these injections. 

We measured clinical outcomes using an NRS score to 
evaluate pain intensity (11). Outcome assessments were 
performed prior to treatment and at 1, 2, and 3 months 
after treatment. Third parties who were unaware of the 
demographic and clinic data of the patients conducted these 
assessments.

Statistical analysis

To analyze the data, we performed statistical analyses using 
PASW Statistics for Windows, Version 18.0 (SPSS Inc., 

Chicago, IL, USA). Independent sample t-tests were used 
to compare the patients’ demographic and clinical data, 
excluding the non-parametric data. A Fisher’s exact test was 
used to analyze the non-parametric data, including sex and 
facet degeneration grade. We performed a one-way analysis 
of variance for repeated measurements, followed by a post 
hoc analysis with a Bonferroni correction to analyze changes 
in NRS score for each group. In addition, we performed 
comparative analyses to identify differences in NRS scores 
between the two groups. We used a P value threshold of 
<0.05 to define statistical significance. 

Results

A total of 26 patients (12 women and 14 men; mean age: 
65.19±11.05 years) were retrospectively recruited for this 
study. Demographic and clinical data for the patients are 
presented in Table 1. Among the 26 patients, 16 patients 
were included in the facet joints with enhancement group, 
and the remaining 10 patients were included in the facet 
joints with non-enhancement group. Out of all variables, 
only the mean age of patients showed a significant 
difference between the two groups (P<0.05). Further, we 
did not observe any significant complication or adverse 
event after the procedures. 

In the group comparison,  both groups showed 
significantly improved NRS scores after treatment (P<0.05, 
Figure 2, Table 2). In detail, the enhancement group showed 
decreased NRS scores from 4.36±0.81 before treatment to 
2.50±1.26, 2.38±1.36, and 2.38±1.41 at 1, 2, and 3 months 
after treatment, respectively (P<0.05). The mean NRS 
scores of the non-enhancement group also decreased from 
4.60±1.26 before treatment to 2.10±1.52, 2.00±1.76, and 
2.30±1.83 at 1, 2, and 3 months after treatment, respectively 
(P<0.05). We also compared the treatment outcomes 
between two groups; however, we saw no significant 

Table 1 Demographic and clinical data of the patients

Variable
Facet joins with enhancement 

group
Facet joints with non-enhancement 

group
P value

Sex (male/female) 9/7 5/5 1

Mean age (years) 68.88±9.24 59.30±11.60 0.035*

Duration until treatment from pain onset (months) 29.25±28.19 33.30±46.22 0.689

Facet degeneration grade (grade 1/2/3) 4/7/5 3/5/2 0.886

Values are shown as number or mean ± standard deviation. *, P<0.05. Facet degeneration grades are graded by criteria for grading 
osteoarthritis of the lumbar facet joints on T2-weighted imaging (10).
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difference between the enhancement and non-enhancement 
groups from pretreatment to 3 months after treatment 
(P=0.746).

There was  96.1% agreement  between the two 
radiologists about the enhancement and 92.3% agreement 
about grading for osteoarthritis of the LFJs.

Discussion

In this study, we evaluated the clinical ability of contrast-
enhanced MRI scans to predict the effects of treatments for 
LFJ pain. The results of this study showed that the use of 
contrast-enhanced MRIs did not correlate with a positive 
treatment response to IA corticosteroid injection in patients 
with LFJ pain.

Many radiologic imaging techniques have been used 

to diagnose LFJ pain, and MRI is a nonionizing and 
noninvasive method that produces images with a good 
soft tissue resolution (12,13). MRIs have an excellent 
advantage for evaluating the immediate consequences of 
LFJ degeneration, including adjacent bone edema, active 
synovial inflammation and neural structure impingement, 
enhancement of the LFJ rim, LFJ effusion, subchondral 
bone edema, and wraparound bumper osteophyte formation 
(12,13). In addition, some studies have reported that the 
enhancement of the LFJ rim with gadolinium can lead to 
more accurate diagnoses for synovitis (12,13).

Some studies asserted that these various radiologic 
imaging studies can predict treatment responses (6,8), 
and others cannot (1,5,7). In 1984, Carrera and Williams 
administered IA LFJ injections using 15 mg depo-methyl-
prednisolone acetate and 2–4 mL of 1% lidocaine solution 

Figure 2 Comparative results of numerical rating scale of lumbar facet joint pain in facet joints with enhancement and non-enhancement 
groups. *, P<0.05. 
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Table 2 Changes in numerical rating scale scores from pretreatment to 3 months after treatment 

NRS
Facet joints with 

enhancement group
Facet joints with non-
enhancement group

P value (group comparison)

Pretreatment 4.36±0.81 4.60±1.26 0.746

After 1 month of treatment 2.50±1.26 2.10±1.52

After 2 months of treatment 2.38±1.36 2.00±1.76

After 3 months of treatment 2.38±1.41 2.30±1.83

Time effect <0.001* <0.001*

Values are shown as number or mean ± standard deviation. *, P<0.05. NRS, numerical rating scale, time effect, temporal changes of NRS 
scores in each group after treatment.
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to 63 patients, and they found that 73% of the observed pain 
relief occurred when the CT scan of the patient showed 
LFJ disease (6). However, only 13% of the observed pain 
relief occurred when the CT scan of the patient showed no 
definite pathology, so they reported that CT scans are likely 
effective for predicting treatment effect (6). Pneumaticos  
et al. [2006] evaluated the results of LFJ injections according 
to positive response to bone scintigraphy in 47 patients 
with low back pain (8). The patients with the positive 
SPECT findings presented better treatment outcomes, so 
they asserted that bone scintigraphy with SPECT can be 
used to give information about who would most benefit 
from LFJ injections (8). However, Jackson et al. [1988] 
reported no correlation between lumbar radiographs of 
LFJ and response to single IA LFJ injection with 20 mg of 
triamcinolone and 1 mL of 0.5% bupivacaine hydrochloride 
in 390 patients, so they reported that lumbar radiographs 
are likely ineffective for predicting treatment effect (5). 
Schwarzer et al. [1995] also conducted a placebo-controlled 
study, which showed no correlations between CT findings 
and a positive response to local anesthetics in 63 patients (1). 
Cohen et al. [2007] evaluated the clinical ability to predict 
the treatment outcome of a medial branch radiofrequency 
according to a positive response to a single medial branch 
block in 192 patients (7). They found no correlation 
between the non-enhanced MRI findings, such as facet 
hypertrophy or degeneration, and treatment outcome after 
six months (7).

To our knowledge, previous studies on the correlation 
between contrast-enhanced MRIs and treatment outcomes 
for LFJ injections have been limited and this is the first 
study which investigates the clinical ability of contrast-
enhanced MRI to predict the effects of treatment for LFJ 
pain. Further encouragement for our study was supported 
by a previous study by D’Aprile et al. [2006], where they 
evaluated the treatment potential of MR sequences using 
T2-weighted sequences with fat saturation and gadolinium-
administered T1-weighted sequences with fat saturation in 
3,323 patients with low back pain and degenerative lumbar 
disease (14). They asserted that these imaging examinations 
were advantageous for showing inflammatory and 
degenerative changes in the lumbar spine because these can 
evaluate the active inflammatory processes, which may not 
be disclosed by using a standard MRI (14). Therefore, we 
tried to investigate the clinical ability of contrast-enhanced 
MRI to predict the effects of treatment effect for LFJ pain 
in the current study. However, the results of our study 
showed that contrast-enhanced MRI did not correlate with 

a positive treatment outcome in patients with LFJ pain. 
However, we can possibly suggest some hypotheses about 
some positive treatment effects of a selective diagnostic 
block to each LFJ pain location, and these could make no 
correlation between contrast-enhanced MRI findings and 
LFJ steroid injection outcomes. 

Considering the demographic and clinical data for the 
patients of the current study, the enhancement group had 
a significantly older age than the non-enhancement group. 
These results are consistent with previous studies, which 
showed that the prevalence of abnormal changes of the 
LFJ on radiologic imaging increased with age due to its 
similarity to arthritis (15-20). In 1964, Lewin evaluated 
that the LFJ showed only minor chondral changes for 
patients aged younger than 45 years, and the incidence of 
osteophytes, subchondral sclerosis, and advanced chondral 
changes increased with older age (17). Fujiwara et al. [1999] 
studied 84 LFJ cases for 14 patients with degenerative 
disc disease, and they revealed that the prevalence of 
degenerative changes for LFJ was minimal in patients 
before the age of 40. However, these changes significantly 
increased in patients aged older than 60 years, but these 
changes were not always general (20). Kalichman et al. 
[2010] revealed that 25.0% of LFJ osteoarthritis cases, 
including hypertrophy of the articular process, osteophytes, 
subchondral cysts, subarticular sclerosis, joint space 
narrowing, and the vacuum phenomenon, were observed in 
CT scans for patients that were aged younger than 40 years 
and 87.5% were observed in patients aged over 60 years (19). 
In 2012, DePalma et al. conducted a retrospective chart 
review using multivariable analyses in 157 cases from 153 
patients and they evaluated that degenerative spinal changes 
were more frequently seen in patients of older ages (16). In 
detail, for male patients who were aged approximately 65 
years, degenerative spinal changes associated with LFJ were 
more frequently related to increased age regardless of BMI, 
while for female patients who were aged approximately 65 
years, these change occurred usually when BMI was 30 or 
35 kg/m2 (16). Therefore, in the current study, we saw an 
agreement with this hypothesis in that the enhancement 
group showed a significantly higher older age than the non-
enhancement group. 

This study is the first trial evaluating the correlation 
between contrast-enhanced MRIs and treatment outcomes 
for LFJ IA steroid injections. Our study found no 
correlation between contrast-enhanced MRI findings and 
LFJ steroid injection outcomes. Therefore, the authors 
suggested that the routine use of contrast-enhanced MRI is 
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not recommended in patients with LFJ pain. However, the 
current study was performed retrospectively with a small 
number of patients without calculation of sample size, so 
larger studies with randomized control are recommended 
for the future. In addition, further clinical outcome 
measures, including patient functionality or quality of life 
are recommended. 
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