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Clinical Features of Patients with

Pain Stemming from the
Lumbar Zygapophysial Joints

Is the Lumbar Facet Syndrome a Clinical Entity?

Anthony C. Schwarzer, MB BS, FRACP,* Charles N. Aprill, MD,T
Richard Derby, MD,* Joseph Fortin, DO,§ Garrett Kine, MD,%
and Nikolai Bogduk, MD, PhD*

Study Design. This study = a prospective cross-sec-
tional analytic study.

Objectives. The authors determined the prevalencs
and clinical features of patients with pain stemming
from the lumbar zygapophysial joints.

Summary of Background Data, Previous studies
have demonstrated a wide range of prevalence for zyg-
apaphysial [oint pain and conflicting results with regard
to clinical signs.

Methods. One hundred and seventy-six consecutive
patierts with chronie low hack pain were investigated
with a series of screening zygapophysial joint blocks
using lignocaine and confirmatory blocks using bupiv-
acaine,

Results. Forty-sevan percent of patients had a defi-
nite or greater response to the screening injection at
one or more levels but only 158% had a BO% or greater
responsa to a confirmatory block. Response to zygapoph-
ysial joint injection was not associated with any single
clinizal feature or set of clinical features.

Conclusions. The zypapophysial jeint is an important
source of pain but the existence of a “facet syndrome”
must be questioned. [Key words: back pain, zygapoph-
ysial joint, local anesthatics, pravalence, clinical signs]
Spine 1994;19:1132-1137

In some quarters the lumbar zygapophysial joints are
believed to be an important source of low back pain.
Belief in this notion was initially only conjectural. Gold-
thwait postulated that the lumbosacral zygapophysial
joint might be a source of pain;'®> Ghormley declared
that it could be and coined the term “facet syndrome,”12

From the *Faculty of Medicine, The University of Newcastle, New-

castle, Australia, +Magnolia Diagnostics Inc., New Orleans, Louisi-

ana, }Spinecare, Daly City, California, and §Diagnostic Conservative

Management, New Orleans, Louisiana.

Supported by a scholarship (Dr, Schwarzer) from the New South

gWa!es Department of Health and by the International Spinal Injection
ociety.

This work was performed at Diagnostic Conservative Management,

New Orleans, Louisiana, and Spinecare, Daly City, California.

Accepted for publication November 2, 1993.

1132

A

and Badgley endorsed the idea on the basis of patho-
morphologic studies of the joint.! Rees* and subse-
quently Shealy®” accepted the notion and developed
techniques whereby the joint could allegedly be dener-
vated to stop pain stemming from it.

Systematic studies began in 1976 when Mooney and
Robertson?® showed that back pain and referred pain to
the lower limb could be induced experimentally in nor-
mal volunteers by stimulating the lumbar zygapophysial
joints with injections of normal saline. This confirmed
an earlier but less well documented observation by
Hirsch,' and was later corroborated by McCall et al.??
A later study by Marks?® in patients with chronic low
back pain demonstrated that local and referred pain
could be provoked by injection of local anesthetic and
corticosteroid into the zygapophysial joint or over the
medial branch of the dorsal ramus. Kuslich et al probed
zygapophysial joint capsules in patients undergoing
lumbar decompression operations for herniated discs or
spinal stenosis and found that pain could be induced in
a small minority, although it was never of .the same
quality as the chronic low back pain from which the
patients suffered.’®

Convinced of the reality of lumbar zygapophysial
joint pain as a clinical entity, many investigators devel-
oped and used techniques to diagnose it using intra-
articular joint blocks and nerve blocks, and to treat it
with intra-articular steroids®®1°~22:28 or radiofre-
quency denervation.?®3! The cardinal pathology of
painful, lumbar zygapophysial joints was portrayed as
osteoarthrosis®’?° or chondromalacia facetae,” where-
as some investigators contended that occult fractures
were an important cause of pain.3®

This field, however, has remained controversial on
several counts. The prevalence of lumbar zygapophysial
joint pain is not known for certain: whether it is a
common condition, an uncommon one, or even whether

it exists at all. In selected samples the prevalence ranges
between 16% and 94%>5:7:8:10,14,19-21,26-28,32,34,36 |y \¢
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in larger, seemingly unselected samples, it is as low as
6% or 8%.16

A major frustration has been that short of performing
invasive diagnostic blocks, there are no reliable means
by which lumbar zygapophysial joint pain might be
diagnosed clinically. Jackson et al,'® using a variety of
unusual physical tests (ones not commonly employed in
conventional practice), did not identify any clinical fea-
tures indicative of lumbar zygapophysial joint pain.
Studies addressing the pattern of referred pain from the
lumbar spine have been unable to distinguish pain from
different levels.?®2°

Fundamental to the diagnosis of lumbar zygapophy-
sial joint pain is the use of diagnostic blocks. Radiolog-
ically controlled blocks of the joints constitute the only
available criterion standard against which any clinical
or radiographic test for zygapophysial joint pain might
be correlated. Single diagnostic blocks, however, are a
poor standard. One study that evaluated single, uncon-
trolled, diagnostic blocks has shown that they are asso-
ciated with a false-positive rate of 38%.3° Another
study to evaluate the effect of a placebo injection
showed that the placebo rate was 32%.3¢ Therefore, to
formulate a reliable diagnosis, diagnostic blocks in any
patient must at least be accompanied by a control ob-
servation.

One suitable control is the extra-articular injection of
a small volume of normal saline.® A convenient alter-
native, advocated in the pain literature, is the use of a
series of two local anesthetic blocks.? Lignocaine, which
has a rapid onset and a short duration of action, can be
used as a screening block. Patients who respond to this
block can then undergo a confirmatory block using a
local anesthetic with a different half-life such as bupiv-
acaine. A patient with genuine zygapophysial joint pain
should obtain relief after initial injection of lignocaine
but should obtain the same relief on a subsequent occa-
sion if bupivacaine was used.

A confirmatory block using bupivacaine should be
able to screen out false-positive responders to single-
block lignocaine. Regardless of the response to a first
block with lignocaine, the patient who does not obtain
the same relief from a second block with bupivacaine
should not be considered to have zygapophysial joint
pain.

This study explores these various issues. The preva-
lence of lumbar zygapophysial joint pain was sought in
a consecutive series of patients with chronic low back
pain. Double diagnostic blocks were used to establish
the diagnosis. Concurrently the clinical features of all
patients were recorded to determine any differences be-
tween responders and non-responders to diagnostic
blocks.

This study differs from that of Jackson et al'® in that
the physical examination used techniques that are rep-
resentative of those performed in conventional practice.
They did not require special equipment or unusual po-

sitions as in the Jackson study. Moreover, by using
double diagnostic blocks, this study addressed patients
with a more convincing diagnosis of lumbar zygapoph-
ysial joint pain, lack of which was a problem identified
by Jackson et al.®

m Patients and Methods

The study population consisted of 176 consecutive patients
with low back pain seen between April 1992 and October
1992, They were seen at either a radiology practice in New
Orleans specializing in spinal pain or at a specialist spine
center in San Francisco. The patients were drawn from the
metropolitan area of New Otleans or San Francisco but there
were also some interurban and interstate referrals. All had
been referred by neurosurgeons, orthopedic surgeons, and
physiatrists because noninvasive investigations had been non-
diagnostic and, in the opinion of the referring physician, the
patients’ pain was severe enough to warrant invasive investi-
gations. Patients younger than age 18 or older than age 80 and
those who had undergone lumbar surgery or who exhibited
neurologic signs were excluded.

There were 106 men and 70 women whose median age was
38.4 years (interquartile range, 31.2 to 46.1) and whose me-
dian duration of back pain was 16.5 months (interquartile
range, 9.0 to 33.0). The cause of back pain was work related
in 52%, and motor vehicle accidents in 20%. Pain of other
causes accounted for the remaining 28% of patients. Worker’s
compensation or third-party insurance coverage was present
in 75%. Pain was unilateral in 62%, central in 9%, and
bilateral in 29%.

The nature of the study and the potential hazards of the
procedures to be undertaken were explained to all patients, all
of whom consented to participate. A standard questionnaire
and form were completed on each patient and included infor-
mation on history, physical examination, and the results of all
procedures. The following historical features were obtained
from each patient: date of onset of back pain, mechanism of
injury and whether this was related to an accident at work or
a motor vehicle accident; site of back pain (left, right, bilateral,
or central), and pattern of referred pain, Other questions
related to their pain and the answers were graded as yes, no, or
indeterminate. Each subject was asked whether the pain was
aggravated or improved by sitting, standing, or walking.

A standard physical examination was also performed to
determine whether the following movements aggravated the
pain: forward flexion, extension, rotation of the trunk to the
right and left, rotation to the left with right extension, and
rotation to the right with left extension, and whether straight
leg raising in the supine position aggravated either their back
pain or their leg pain.

Patients were examined primarily by one examiner but
three others also performed examinations on some patients.
To test interobserver reliability, 20 patients were selected ran-
domly and examined by both the principal investigator and
one of four other examiners. Therefore a mean of five patients
was examined by each observer, Each observer was blinded as
to the findings of the principal investigator.

Zygapophysial joints were investigated with diagnostic
blocks using lignocaine and bupivacaine on separate occa-
sions. Blocks with lignocaine were done before but on the
same occasion as other investigations required in the course of
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the patient’s management, such as discography. Confirmatory
blocks with bupivacaine were performed on a subsequent
occasion, usually 2 weeks after the first set of blocks.

The zygapophysial joint blocks were performed on the
ipsilateral side in patients whose pain was unilateral, or bilat-
erally in patients with bilateral pain or central pain. Blocks
were initiated at the segmental level of maximal pain and
spinal tenderness, which was determined by fluoroscopy. If
L5-S1 was the site of maximal tenderness, the procedures
were carried out at this level followed by joints at L4-L5 and
then L3-L4. If L4-LS was the site of maximal tenderness,
L4-LS was injected first followed by L5-S1 and then L3-L4.
If L3-L4 was the site of maximal tenderness, the order of
injections was L3-L4, L4-LS5, and L5-S1. If the site of max-
imal tenderness was the posterior superior iliac spine or over
the sacroiliac joint, the L5-S1 joint was injected first followed
by L4-L5 and then the sacroiliac joint.

The zygapophysial joints were anesthetized using either
blocks of the medial branches of the dorsal ramus or intra-
articular injections depending on the preference of the proce-
duralist. Both procedures anesthetize the zygapophysial joint
and are equivalent in efficacy.®**?° When spondylolysis was
suspected radiographically, medial branch blocks were per-
formed to avoid excessive spread of local anesthetic, which
might occur if the block was intra-articular. The procedures
were performed with the patient lying on a fluoroscopy table

Figure 1. Arthrogram of a left L5-S1 zygapophysial joint in an
oblique projection. Contrast medium outlines the joint cavity and
fills the superior and inferior recesses.

Figure 2. Postero-anterior view of a needle in position for a left L3
medial branch block.

in an oblique/prone position. The skin overlying the joint was
prepared using an iodine-based antiseptic solution, and the
area was draped. The skin overlying the joint was infiltrated
with 1% lignocaine using a short 23-gauge needle. Using
standard techniques® under intermittent fluoroscopic guid-
ance, a 20-, 22-, or 25-gauge 3¥-inch spinal needle was used
to gain access either to the cavity of the target joint or to the
medial branches that innervated the joint (Figures 1, 2).

When intra-articular blocks were performed, 0.2 to 0.3 mL
of non-ionic contrast medium was used to confirm intra-
articular placement of the needle, and the joint was anesthe-
tized with 0.5 mL of 2% lignocaine. When medial branch
blocks were performed each nerve was infiltrated with 0.5 mL
of 2% lignocaine.

Ten minutes after the blocks with lignocaine, the patient
was examined, and was asked to walk around and perform
previously painful movements. Responses to the blocks were
graded as “worse,” “no change,” “partial,” “definite,” and
“complete.” A partial response constituted a minor improve-
ment in pain consistent with fluctuations in pain to which the
patient was accustomed. A definite response was defined as a
substantial and unexpected loss of pain in the symptomatic
area. A complete response was defined as total relief of pain. If
patients had less than a complete response the next segmental
level was investigated and a similar assessment of response
was performed, to a maximum of three levels. If a patient
obtained a definite or complete response at one or more seg-
mental levels from the screening procedures with lignocaine,
he or she was asked to return 2 weeks later to undergo a
confirmatory block.

Confirmatory blocks using bupivacaine 0.5% instead of
lignocaine were performed at the segmental level at which the
greatest relief had been obtained after the previous injection of
lignocaine. After anesthetization of the putatively symptom-
atic joint, each patient was given a series of visual analog
scales to complete after discharge over the ensuing 8 hours.
Patients were instructed not to rest and were encouraged to
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Table 1. Relationship Between Clinical Features and the
Results of Double, Diagnostic Blocks of the Lumbar
Zygapophysial Joints

Historical and Examination Features P Value
Pain made worse by sitting 0.55
Pain made worse by standing 0.63
Pain made worse by walking 0.97
Pain relieved by sitting 0.40
Pain relieved by standing 0.03
Pain relieved by walking 0.26
Pain increased by forward flexion 0.96
Pain increased by extension 0.99
Pain increased by right rotation 0.62
Pain increased by left rotation 0.38
Pain increased by right rotation & left extension 0.07
Pain increased by left rotation & right extension 0.99
Left SLR makes back pain worse 0.33
Left SLR makes leg pain worse 0.43
Right SLR makes back pain worse 0.14
Right SLR makes leg pain worse 0.21

SLR = straight leg raising test (patients excluded from this analysis are 12
patients who did not undergo confirmatory blocks).

carry out their daily activities. Ratings were performed at ¥z
hour, 1 hour, and then hourly. Relief of more than 50% of
pain that was sustained for 3 hours or more was accepted as a
positive response. Any other response was considered nega-
tive,

A response of 50% relief or greater was adopted to allow
for conditions in which the patient suffered pain from more
than one source, such as discogenic pain as well as zygapoph-
ysial joint pain. A response of at least 50% could be inferred
to indicate that the joint anesthetized was a significant but not
the sole source of pain. Without this provision, patients with
multiple sources of pain including a zygapophysial joint would
have remained undetected.

All data was recorded on a database using Epi Info (Ver-
sion 5. April 1990, Public Domain Software for Epidemiology
and Disease Surveillance, Centers for Disease Control, At-
lanta, GA). The Data Analysis component of Epi Info was
used for frequencies and contingency tables. All other analyses
were performed using SPIDA (Statistical Package for Interac-
tive Data Analysis, Version 6, 1992 Statistical Computing
Laboratory Pty Ltd, Macquarie University, NSW, Australia).
The chi-squared statistic was used to determine the relation-
ship between discrete variables. Interobserver reliability was
determined using McNamar’s test of symmetry and the Kappa
statistic. For prevalence estimates, the 95% confidence inter-
vals were determined.!?

Regression analysis is a statistical tool for evaluating the
relationship of one or more independent variables to a single
continuous variable.” To determine the clinical features of
zygapophysial joint pain, logistic regression was used to find a
model that would relate a combination of clinical features to
outcome of zygapophysial joint injections.

W Results

With respect to screening blocks with lignocaine, 70
patients (40%) underwent medial branch blocks, 79
(45%) had intra-articular blocks, and 27 (15%) under-

went both. Eighty-three patients (47%) reported definite
or greater responses to the lignocaine blocks at one or
more levels.

Confirmatory blocks with bupivacaine were per-
formed in 71 patients. They were not undertaken in the
remaining 12 patients either because they did not have
pain at the time they returned for investigations or be-
cause they lived too far away and were unable to attend.
Twenty-six patients or 15% reported a 50% or greater
improvement in their pain (95% CI 10-20%).

Of the 26 patients who had positive responses, 18
had unilateral pain and 8 had bilateral pain. No patients
with central pain responded to the confirmatory blocks.
The level that was most frequently symptomatic was
L5-S1 (15) followed by L4-L5 (6), L3~L4 (3), and
L2-L3 (1). In one patient with a lumbarized sacral
segment, there was a positive response at L5-L6. Of the
patients with greater than 50% relief of pain, there were
7 (4% of the original sample) who obtained absolutely
complete relief of their pain with both blocks.

There was no statistically significant difference be-
tween the examination findings of the principal investi-
gator and the other investigators. The Kappa scores for
comparisons between observers range between 0.69 and
1.00.

There was no statistically significant association be-
tween response to blocks and any single feature on
history or physical examination (Table 1). Separate
analyses were performed for patients with left-sided
pain and right-sided pain (Table 2) and for all patients
irrespective of the side of their pain. Chi-squared tests
did not reveal any clinical feature as a useful predictor.
In particular, rotation of the lumbar spine and rotation
combined with extension were poor discriminators of
zygapophysial joint pain; referral of pain below the knee
was not any more common or less common in patients
with or without zygapophysial joint pain (Tables 3, 4).

When combinations of clinical features were assessed
by logistic regression, a model could not be formulated

Table 2. Relationship Between Clinical Features and
Results of Double, Diagnostic Blocks of the Lumbar
Zygapophysial Joints

PVal- PVal-
Examination Features ue* uet
Pain increased by right rotation 0.10 0.58
Pain increased by left rotation 0.16 0.81
Pain increased by right rotation & left extension 0.19 0.61
Pain increased by left rotation & right extension 0.48 0.40
Left SLR makes back pain worse 047 0.93
Left SLR makes leg pain worse . 0.28 0.33
Right SLR makes back pain worse 073 0.22
Right SLR makes leg pain worse t 0.40

* Left-sided pain.
1 Right-sided pain.
% Insufficient cells for analysis. SLR = straight leg raising test.
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that could discriminate patients who responded to
blocks from those who did not.

These results prevail even if complete relief of pain is
adopted as the criterion for zygapophysial joint pain.
Even the 4% of patients who exhibited this degree of
relief could not be distinguished clinically.

The criteria adopted for the diagnosis of lumbar zyg-
apophysial joint pain in this study are more stringent
than those that have been applied in any previous study.
This study is the first to assess the prevalence of zyg-
apophysial joint pain using double blocks. The value of
the second block is that it significantly improves the
specificity of this diagnostic test, thereby making any
prevalence estimate more reliable. The specificity of sin-
gle uncontrolled blocks is 62%, providing a false-
positive rate of 38%.%

While improving the reliability of this diagnostic test,
double blocks are time-consuming, and to give maximal
information, patients must be evaluated carefully after
each segmental level is blocked, which includes an eval-
uation of those activities of daily living that would nor-
mally bring on the pain. Some 15 to 20 minutes must be
allowed for this evaluation after each lignocaine block.
Such an assessment has two important effects. First, it
reduces the rate of false-positive responses, and second,
it enables the symptomatic level to be isolated accu-
rately.

One limitation of the present study was that we were
unable to compare the duration of effect of lignocaine
and bupivacaine. This was because the study was con-
ducted opportunistically in the course of normal prac-
tice. In spine medicine, patients are often referred for
multiple investigations, including discography and selec-
tive nerve root blocks, at the one visit. This does not
allow the use of pain diaries after screening blocks with
lignocaine. However, we were able to document re-
sponses to the confirmatory block by the use of serial
visual analog scales. This ensured that positive re-
sponses were sustained for periods consistent with the
expected duration of action of the local anesthetic used.
This concordance constituted further evidence that the
patients’ responses were not falsely positive.

Under these conditions, this study found that a diag-
nosis of zygapophysial joint pain could be made in 15%

Table 3. Relationship Between Pain Referral Pattern and
Presence of Zygapophysial Joint Pain

Pain Location Left-sided Pain Right-sided Pain

Groin 049 0.22
Buttock 0.86 0.69
Thigh 0.41 0.37
Calf 0.85 0.75
Foot 0.10 0.66

Analysis performed for left-sided pain and for right-sided pain.

Table 4. Prevalence of Pain Referral Patterns in Patients
With and Without Zygapophysial Joint Pain

Area of Pain

Referral Pain Positive Pain Negative
Left groin 4/26 (15%) 15/138 (11%)
Right groin 1/26 (3%) 23/138 {17%)
Left buttock 11/26 (42%) 54/138 (39%)
Right buttock 10/26 {15%) 58/138 (42%)
Left thigh 10/26 (38%) 49/138 (36%)
Right thigh 10/26 (38%) 59/138 (43%)
Left calf 7126 (27%) 34/138 (25%)
Right calf 4/26 (15%) 45/138 (33%)
Left foot 8/26 (31%) 23/138 (17%)
Right foot 2/26 {8%) 28/138 (20%)

Patients excluded from this analysis were 12 patients who were unable to
undertake confirmatory blocks using bupivacaine.

of patients on the basis of double, diagnostic blocks, but
there are no clinical features that could distinguish those
patients who responded and those who did not respond
to diagnostic blocks.

The prevalence of lumbar zygapophysial joint pain
established in this study is less than that reported by
others who adopted greater than 50% relief of pain as
the diagnostic criterion.” This difference can be ac-
counted for by the use of double, diagnostic blocks
which, because of their greater specificity, may reduce
the prevalence by more than half.** Similarly, if com-
plete relief of all pain is used as the diagnostic criterion,
previous studies have reported prevalence rates of 8%
and 6% whereas the prevalence of this degree of relief
in this study was 4%.

This study did not disprove the null hypothesis that
there are no clinical features that reliably discriminate
between patients with pain of zygapophysial origin and
pain of other causes. No combination of historical or
examination features could be used to predict pain of
zygapophysial joint origin. This result confirms those of
Jackson et al'® and Revel et al,>* but is dissonant with
those of Fairbank et al'® and Helbig and Lee.* How-
ever, these latter two groups relied only on single blocks,
and it is not clear the extent to which their observations
may have been confounded by false-positive responses.
Moreover, the clinical features found by these investi-
gators to be associated with zygapophysial joint pain
were addressed expressly in this study and were found
not to be associated.

One definitive observation stemming from this study
is that no patients with central pain responded to diag-
nostic blocks of the zygapophysial joints. We can rec-
ommend, therefore, that in patients with central lumbar
pain, zygapophysial joint blocks are unlikely to be di-
agnostic.

Otherwise, the results of this study echo previous
concerns. Although the zygapophysial joint may be a
source of pain in a substantial minority of patients, we
were unable to demonstrate a “facet syndrome” clini-
cally.
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