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Abstract 
The aim of this retrospective practice audit was to assess the correlation be-
tween painful zygapophysial joints and changes seen in magnetic resonance 
imaging (MRI). Patients with unilateral pain were tested with controlled 
medial branch blocks. The MRI scans of patients with a positive response 
were compared blinded with normal MRI scans. The dimensions of the joint 
were assessed and osteoarthritis was graded. Fifteen symptomatic patients and 
15 asymptomatic patients were included and evaluated. Comparison of the 
joints showed that the maximum diameter of symptomatic joints was signifi-
cantly larger, and the grading of osteoarthritis was significantly higher for 
symptomatic joints. No healthy patient was assigned a grade 3. Grades 2 and 3 
were found significantly more often in symptomatic patients. Only one sym- 
ptomatic joint was assigned grade 0. Grade 0 was found significantly more of-
ten in asymptomatic patients. The presented MRI technique has limited value 
as a diagnostic test for lumbar zygapophysial joint pain. It is not possible to 
detect a single symptomatic joint. However, the osteoarthritis grading for the 
lumbar zygapophysial joints might be helpful for finding predictors for nega-
tive response if the results of the rating are grade zero. Therefore, unnecessary 
medial branch blocks might be avoided. 
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1. Introduction 

For a specific treatment of patients with low back pain the identification of the 
pain source is important. The zygapophysial joints are a possible pain source for 
which radiofrequency denervation exists as a specific treatment. A valid diagno-
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sis of lumbar zygapophysial joint pain provides the cardinal indication for treat- 
ment with medial branch neurotomy [1]. The identification of a zygapophysial 
joint as a pain source is difficult, because no aspect of the patient’s history or 
physical examination characteristics can identify a joint as the cause of pain [2] 
[3]. Therefore, the most accepted method [1] for diagnosing zygapophysial joint 
pain is controlled medial branch blocks. They are used to test if the pain stems 
from the zygapophysial joint because the medial branch innervates it [1].  

Target joints are usually identified by the pain pattern, local tenderness over 
the area, and provocation of pain with deep pressure. Though pain is the most 
common reason why patients undergo imaging of the spine [4], the evidence in 
the literature does not support the routine use of radiological imaging to diag-
nose zygapophysial joint pain [5]-[10]. The identification of a painful joint 
seems difficult, because the literature does not report any correlation between 
the clinical symptoms of low back pain and degenerative spinal changes on radi-
ological imaging studies [11], including radiographs, magnetic resonance imag-
ing (MRI), and computed tomography [8] [9]. Specifically, the association be-
tween degenerative changes in the lumbar facet joints and symptomatic low back 
pain remains unclear and is a subject of ongoing debate [5] [6] [7] [8]. The pre-
valence of abnormal zygapophysial joint changes in radiological imaging de-
pends on the age of the study population, the imaging modality used, and the 
threshold of abnormality used. It would be very useful indeed to know imaging 
signs which are specific to zygapophysial joint pain.   

The purpose of this study was to test the correlation between characteristics 
seen on MRI and the diagnosis of zygapophysial joint pain as determined by 
medial branch blocks. Symptomatic joints were compared with normal MRI 
images. It was assessed whether there is a correlation between the osteoarthritis 
grading of the zygapophysial joints and the identification of a joint as a pain 
source. 

2. Materials and Methods 

This study was designed as a retrospective practice audit. Patient data were 
drawn from an electronic medical record system. The therapeutic interventions 
were performed in a single ambulatory spine center by the first author. 

MRI scans of patients with one-sided zygapophysial joint pain were compared 
with normal MRI scans of the lumbar spine. The symptomatic patients had low 
back pain on one side (left or right). The pain characteristics had to be sugges-
tive of zygapophysial joint origin. The zygapophysial joint was identified as a 
pain source with one or two medial branch blocks at different appointments in 
the practice, each with about 1 ml of bupivacaine (0.25%) and 20 mg triamcino-
lone. Injections were performed with fluoroscopic visualization using established 
techniques [1]. A positive response to the medial branch block required at least 
50% pain relief. Index joints were identified by the pain pattern, local tenderness 
over the area and provocation of pain with deep pressure. The index level and 
the level above were tested at the same time. The severity of pain was evaluated 
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using a numeric rating scale (NRS) ranging from zero to ten, before and within 
two weeks after the medial branch block. Patients were asked to call within 14 
days. At this time, the pain intensity was evaluated. All but five patients addi-
tionally had a personal appointment in the practice within the next few days. 

Included were all consecutive patients presenting with pain for a minimum of 
three months. Pain of appropriate quality was the primary indication for treat-
ment. A current MRI of the lumbar spine was required. Excluded were patients 
with radicular pain (e.g., with a positive straight leg test) or radiculopathy (mo-
tor deficit or sensory changes), with a disc herniation consistent with the com-
plaints, or discitis, spondylodiscitis, or an oncologic disease affecting the spine 
or a history of lumbar spine surgery. Patients with a lytic spondylolisthesis or 
higher-grade (Meyerding grades 2 to 4 [12]) degenerative spondylolisthesis were 
also excluded. 

The control group consisted of normal MRI scans of the lumbar spine. These 
images were obtained for reasons other than pain. 

MRI scans were reviewed independently of the interventions. The examiner 
was blinded to any information about the patient, especially weather the MRI 
scans belonged to a symptomatic patient or to a patient in the control group. In 
all MRI scans the levels L4/5 and L5/S1 on the left and right side were evaluated. 
The maximal dimension of the joints on transversal slices, including possible 
osteophytes, and the grading (Table 1) of osteoarthritis of the zygapophysial 
joints (existence of osteophytes, hypertrophy of the articular processes, subarti-
cular bone erosions) was assessed. With the radiological features described 
above a classification with the grading system described by Weishaupt et al. [13] 
[14] was possible. The MRIs had been performed prior to this study by different 
radiologists.  

The Fisher Exact Test was used to compare values of patients with positive 
and negative response to treatment. Welch’s t-test [15] was used to test the hy-
pothesis that two populations had equal means. P < 0.05 was set as the threshold 
for interpreting the results as significant. 

3. Results 

Between March 2014 and September 2014, 36 consecutive patients with lumbar  
 
Table 1. Criteria for grading osteoarthritis of the zygapophysial joints (adapted from [13] 
[14]). 

Grade Criteria 

0 Normal facet joint space (2 - 4 mm width) 

1 
Narrowing of the facet joint space (< 2 mm) and/or small osteophytes and/or mild 
hypertrophy of the articular process 

2 
Narrowing of the facet joint space and/or moderate osteophytes and/or moderate 
hypertrophy of the articular process and/or mild subarticular bone erosions 

3 
Narrowing of the facet joint space and/or large osteophytes and/or severe 
hypertrophy of the articular process and/or severe subarticular bone erosions 
and/or subchondral cysts 
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pain met the inclusion criteria. Eleven patients were lost to follow-up. Of the 
remaining 25 patients 15 patients showed a pain reduction of a minimum of 50% 
after the medial branch blocks. These patients were included in this study as the 
symptomatic group. In most of them (66.7%) controlled medial branch blocks 
were performed; the other five patients did not agree to a second medial branch 
block because of the pain reduction after the first treatment. The mean age of the 
patients was 53 years. The symptomatic level was L5/S1 in ten (66.7%) cases and 
L4/5 in five cases (33.3%). The left side was painful in seven patients (46.7%) and 
the right side in eight patients (53.3%). Three patients (20.0%) had a pain history 
of three to six months, five patients (33.3%) between 7 and 12 months and seven 
patients (46.6%) of more than 12 months. The data are shown in Table 2. The 
mean age of the 15 patients in the control group was 38 years.  

Figure 1 shows examples from the evaluation of the magnetic resonance im-
ages. In one patient the slices of the level L5/S1 were missing. Therefore, 118 
joints were analyzed by the blinded reader (15 symptomatic patients plus 15 pa-
tients from the control group, level L4/5 and L5/S1, left and right side). No sig-
nificant difference was found in any parameter comparing left and right side re-
sults. The mean range of the maximum dimension of the joints was 22 mm. The 
following grading for osteoarthritis with the criteria from Table 1 was obtained: 
mean 0.9; grade 0: 43 joints (36.4%); grade 1: 50 joints (42.4%); grade 2: 19 joints 
(16.1%); grade 3: 6 joints (5.1%). These results are shown in Table 3. 

The main objective was to compare the symptomatic joints with the control 
group (Table 4). Fifteen patients with unilateral back pain were included. In five 
patients the level L4/5 was identified as painful, and in 10 patients the level L5/S1 
was the pain source. Therefore, five painful L4/5 joints were compared with 30 
asymptomatic joints from the same level of the control group and 10 sympto-
matic L5/S1 joints with 30 joints of the same level from the control group. The  

 
Table 2. Characteristics of the symptomatic patients. 

  Patients with low back pain 

  n % 

n 15 100.0 

Men 8 53.3 

Women 7 46.7 

Level   

 L4/5 5 33.3 

 L5/S1 10 66.7 

Side    

 left 7 46.7 

 right 8 53.3 

Pain history   

3 - 6 months 3 20.0 

7 - 12 months 5 33.3 

>12 months 7 46.6 
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Figure 1. Axial T2 magnetic resonance imaging examples from patients included in this 
study; (A) Level L4/5. Patient from control group without back pain. Grading for both 
joints was grade 0; (B) Level L5/S1. This level was symptomatic on the right side. Grading 
for the joints was grade 1 for the right side and grade 0 for the left side. Different signals 
of the joint gap on the right and left side are recognizable; (C) Level L5/S1. This level was 
symptomatic on the right side. Grading for the joints was grade 2 for the right side and 
grade 0 for the left side; (D) Level L5/S1. This level was symptomatic on the right side. 
Grading for the joints was grade 3 for the right side and grade 2 for the left side. Different 
dimensions of the left and the right joint on transversal slices, including possible 
osteophytes are recognizable. L: left, R: right. 

 
Table 3. Parameters of all analyzed joints. 

  All analyzed joints 

  n/mean % 

n 118 100.0 

Max. dimensions (mean) 22 mm  

Grading 0 43 36.4 

 1 50 42.4 

 2 19 16.1 

 3 6 5.1 
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Table 4. Significant differences between symptomatic joints and the control group. 

  
Asymptomatic 

joints 
Symptomatic joints Significance 

All joints 

n  60 15  

     

Max. dimension (mean) 20.4 ± 1.8 mm 25.3 ± 4.1 mm P < 0.05 

     

Grading (mean) 0.6 ± 0.6 1.5 ± 0.8 P < 0.05 

Grade 0 29 1 P = 0.003 

 2 + 3 5 7 P = 0.015 

L4/5 

n  30 5  

     

Max. dimension (mean) 20.5 ± 1.9 mm 24.8 ± 4.6 mm P > 0.05 

     

Grading (mean) 0.5 ± 0.6 1.6 ± 1.1 P > 0.05 

Grade 0 16 1 P = 0.34 

 2 + 3 1 3 P = 0.006 

L5/S1 

n  30 10  

     

Max dimension (mean) 20.3 ± 1.8 mm 25.6 ± 4.1 mm P < 0.05 

     

Grading (mean) 0.7 ± 0.7 1.5 ± 0.7 P < 0.05 

Grade 0 13 0 P = 0.018 

 2 + 3 4 4 P = 0.09 

 

maximal dimension of the joints on transversal slices, including possible osteo-
phytes, was significantly larger in all symptomatic joints (mean 25.3 ± 4.1 mm) 
compared with the control group (mean 20.4 ± 1.8 mm), |t| = 4.49, (α1 = 
0.05)t(14) = 1.76). The difference was also significant at the level L5/S1 (mean 
25.6 ± 4.1 mm versus 20.3 ± 1.8 mm), |t| = 3.95, (α1 = 0.05)t(9) = 1.81). At L4/5 
the dimension of the symptomatic joints was slightly larger (mean 24.8 ± 4.6 
mm versus 21.5 ± 1.9 mm), (|t| = 1.60, (α1 = 0.05)t(4) = 2.13), not significant). 
Another significant difference between symptomatic joints and the control 
group concerns the grading of osteoarthritis. The mean grading was significantly 
higher in all symptomatic joints (1.5 ± 0.8) compared with asymptomatic joints 
(0.6 ± 0.6), |t|=3.00, (α1 = 0.05)t(18) = 1.73)). The difference was also significant 
at the level L5/S1 (mean 1.5 ± 0.7 versus 0.7 ± 0.7), |t|=3.10, (α1 = 0.05)t(15) = 
1.75). At L4/5 the grading of the symptomatic joints was also higher but not sig-
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nificant (mean 1.6 ± 1.1 versus 0.5 ± 0.6), (|t| = 2.12, (α1 = 0.05)t(4) = 2.13)). No 
patient in the control group was rated grade 3. Joints graded 2 or 3 were found 
significantly more often in symptomatic patients (seven) compared with asymp-
tomatic patients (five); P = 0.015 (sensitivity 47%, specificity 92%). The likelih-
ood of a joint grade 2 or 3 being symptomatic is 58% (positive predictive value). 
A joint grade 2 or 3 will be nearly 6 times more likely symptomatic than a joint 
grade 0 or 1 (positive likelihood ratio 5.88). Accordingly, only one symptomatic 
joint was rated grade 0. Joints with grade 0 were found significantly more often 
in asymptomatic patients (29) compared with symptomatic patients (one); P = 
0.003. The probability of a joint rated grade 0 being asymptomatic is 97% (nega-
tive predictive value). The negative likelihood ratio is only 0.14. This means the 
probability to find a symptomatic joint grade 0 is very low. 

When analyzing the MRI scans the examiner tried to figure out the sympto-
matic joint. The MRI scans of 26 patients (86.7%) were identified correctly re-
garding symptomatic patient or control group (sensitivity 0.87, specificity 0.87, 
odds ratio 42.3). However, to specify the correct side and level was difficult. Only 
in six of the 15 symptomatic patients (40.0%), the correct joint (left or right and 
L4/5 or L5/S1) was identified. 

4. Discussion 

This retrospective study investigated if routine MRI scans could identify symp-
tomatic zygapophysial joints. The identification of the painful joint was success-
ful in only 40%. The measurement of the maximum diameter and the grading 
system for classifying osteoarthritis of the joint showed significant differences 
between symptomatic and asymptomatic joints. The probability that a joint 
rated grade 0 is asymptomatic is 97%. This information is useful for the selection 
of joints to be tested with medial branch blocks. Joints with no osteoarthritis 
(grade 0) do not need to be tested with medial branch blocks. 

It would be useful to have a simple classification system for evaluating zyga-
pophysial joints in MRI, especially if the results indicate whether the pain arises 
from the joints and which joints should be treated. Most grading systems relate 
to degeneration. To a radiologist, degeneration can mean formation of osteo-
phytes, decrease of joint space, subchondral sclerosis, or reduced signal intensity 
in MRI [4]. Thanks to its more precise demonstration of bony details [16] [17] 
[18], CT is superior for the evaluation of zygapophysial joints [19]. However, 
MRI is the diagnostic method of choice for the painful lumbar spine. Therefore, 
a grading system for MRI was chosen as a basis for this study. In a recent review 
of existing grading systems [14], only one grading system for the degeneration of 
the zygapophysial joints using MR was recommended [13]. This grading system 
of Weishaupt et al. [13] is shown in Table 1. If this grading system is used, there 
is moderate to good agreement between MR imaging and CT in the assessment 
of lumbar zygapophysial joint osteoarthritis [13].  

Although this study showed larger diameter and higher grades of osteoarthri-
tis in symptomatic joints, the grading system used in this study together with the 
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other parameters is not suitable for identifying single symptomatic joints. Other 
studies found no increased osteoarthrosis in symptomatic patients. A large pop-
ulation study using plain radiography [20] and a smaller one using computed 
tomography (CT) [21] found osteoarthrosis to be equally prevalent in individu-
als with no pain as in patients with back pain. Similar negative results can be 
found in a previous CT study [8] and in a radiographic study [22]. Neither used 
an asymptomatic control group, and intra-articular injections were performed 
instead of medial branch blocks. A recent study comparing MRI scans of pa-
tients with positive and negative response to medial branch blocks found worse 
osteoarthritis in symptomatic patients, but the difference from asymptomatic 
patients was not significant [23]. Studies of older adults [24] [25] demonstrated 
that the presence of degenerative facet pathology in older adults is ubiquitous, 
but higher radiographic severity scores were associated with the presence of low 
back pain. Pneumaticos et al. [26] reported that patients with a SPECT prior to 
therapeutic infiltration of the zygapophysial joints had better pain scores one 
month after injection. Furthermore, the number of joints treated with injection 
decreased by up to two-thirds compared with the suggestions of the referring 
physician. However, a recent randomized controlled trial only found a modest 
correlation between SPECT/CT scan findings and the results of diagnostic infil-
tration of the rami mediales [27]. 

Several studies confirm that the prevalence of osteoarthritis of lumbar zyga-
pophysial joints increases with age [4] [20] [21] [24] [25] [28], irrespective of 
pain [21] [28]. It is claimed that degenerative changes in the lumbar zygapophy-
sial joints are often normal age changes [4]. In this study the mean age of the 
control group was younger (38 years) than the mean age of the symptomatic pa-
tients (53 years). Therefore, it cannot be ruled out that part of the differences in 
the grading of the joints is owed to age effects. 

This study is a retrospective investigation with patients from a daily practice 
setting. A selection bias might have been introduced because of the necessity of 
an MRI. The reasons, why the referring doctor prescribed an MRI were not tak-
en into account. Images with contrast were not available. Other limitations of 
the study are the small sample size and the difference in age between the two 
groups. An advantage is the use of MRI instead of CT because MRI is the diag-
nostic method of choice in patients with low back pain. Controlled medial 
branch blocks offer the best available diagnostic confidence. 

5. Conclusion 

It must be concluded that the presented MRI technique cannot positively predict 
the effect of the medial branch block. It therefore has limited value as a diagnos-
tic test for lumbar zygapophysial joint pain. It is not possible to detect a single 
symptomatic joint. However, the osteoarthritis grading for the lumbar zyga-
pophysial joints might be helpful for finding predictors for negative response if 
the results of the rating are grade zero. Therefore, unnecessary medial branch 
blocks might be avoided. Our results support the initiation of prospective trials 
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with more patients and controlled medial branch blocks. 
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