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™ A Randomized Clinical Trial of Treatment for Lumbar

Segmental Rigidity

Tom G. Mayer, MD,* Robert J. Gatchel, PhD,t Janice Keeley, PT,# Don McGeary, PhD,t
Jeffrey Dersh, PhD,f and Christopher Anagnostis, PhD#

Study Design. A randomized single-blind clinical trial
of facet injections plus exercise, versus exercise alone, in
chronic disabling work-related lumbar spinal disorders
(CDWRLSD), accompanied by pilot interrater reliability
and facet syndrome prevalence studies.

Objectives. To systematically investigate the use of
facet injections as an adjunct to supervised lumbar
stretching exercises in regaining lumbar range of motion
(ROM) following prolonged deconditioning after work-re-
lated lumbar injuries. To assess interrater reliability of visual
assessment of segmental rigidity (SR), and to evaluate the
prevalence of facet syndrome in cases of lumbar SR.

Summary of Background Data. Corticosteroid joint in-
jections have often been used to reduce musculoskeletal
inflammation to facilitate joint mobilization in the pres-
ence of degenerative arthritis. Lumbar segmental rigidity
is a recently described entity usually associated with pain-
ful chronic spinal disorders and postoperative spine sur-
gery. Previous work has shown that SR and lumbar ROM
improves with a brief intervention consisting of facet in-
jections followed by specific stretching exercises. No sys-
tematic study has investigated the potential benefits of a
combination of facet injections and exercise over super-
vised exercises alone to treat lumbar SR. Similarly, no
study has assessed the association between SR and the
facet syndrome.

Methods. From a group of consecutive patients (n =
421) with CDWRLSD referred for tertiary rehabilitation
between November 1999 and January 2001, 70 were
noted to have SR on intake physical examination. The first
part of this study assessed interrater reliability for detect-
ing SR, and intrarater reliability for 3-segment true lum-
bar ROM measurements. Patients randomly assigned to
participate in supervised stretching exercises with the
addition of fluoroscopically guided bilateral facet injec-
tions at the involved levels (Group A, n = 36) also under-
went facet syndrome prevalence assessment at the time
of injection. They were compared to a randomly allocated
comparison group (Group B, n = 34) undergoing exer
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cises alone in a single-blind design. Physical therapists
saw patients an average of twice per week, providing
supervision of a progressive home stretching program.
Inclinometric joint ROM was measured at the time of
group allocation, and again 5 to 7 weeks later. Validated
questionnaires of pain (intensity VAS) and disability (Mil-
lion VAS) related to the CDWRLSD were provided before
and after the interventions.

Results. Part 1 reliability and facet syndrome preva-
lence work revealed that interrater reliability for experi-
enced examiners to detect rigid segments was excellent
(Pearson’s r = 0.97, P < 0.01). Intrarater 3-joint motion
measurement reliability was also good for all sagittal/
coronal ROM (Pearson’s r = 0.95-0.99, P < 0.01). Only 5
of 29 subjects with SR met criteria for facet syndrome
(17%), consistent with prior prevalence studies of un-
selected patients with low back pain. In Part 2, a large
majority of patients in both groups improved from the
initial to the post-treatment ROM measurements (the pri-
mary outcome criterion of the study). However, a higher
proportion of Group A (injection) patients (87%-95%)
showed ROM improvement, compared to Group B (exer-
cise only) patients (64%-79%). Group A patients showed a
significantly greater ROM improvement in all sagittal and
coronal movements, both in absolute terms and percent
of initial measurement. No significant differences in pain
or disability self-report were found between groups, pre-
or postintervention, but both groups showed significant
improvement from pre- to postintervention in pain and
disability assessments.

Conclusions. The detection of SR and measurement of
3-segment true lumbar ROM by experienced examiners is
highly reliable. Only 17% of CDWRLSD patients with lum-
bar SR met criteria for the facet syndrome, a rate approx-
imately equal to that of unselected low back pain cohorts.
This indicates that lumbar SR may be found whether or
not pain of facet joint origin is present. In the randomized
trial, facet injections significantly increased the percent-
age of patients with SR showing ROM improvement, as
well as the degree of improvement in lumbar mobility
after treatment. There is no evidence that facet injections
increase the improvements in pain/disability report noted
in both groups.

Key words: disability, facet injections, segmental rigid-
ity, range of motion, stretching exercises, facet syn-
drome, lumbar work-related spinal disorders, spinal pain,
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Low back pain has raised concern over high healthcare
utilization"? and the perceived limitations of effective-
ness of many current treatments.>~ The most expensive
single group of patients with low back pain on a per
capita basis are those who have developed chronic dis-
ability following work-related lumbar spinal disorders.
Although surgical treatment may be appropriate for a
minority of these patients, a large majority will be ex-
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posed to rehabilitation efforts. Over the past 15 years,
secondary and tertiary rehabilitation programs have
shifted their emphasis from passive methods to a focus
on active exercise.>®” In any supervised exercise pro-
gram designed to overcome chronic regional spine dys-
function, a sequence of training procedures is customary.
Strength and endurance training is usually preceded by
range of motion (ROM) exercises so that muscles can
move through their full length and improve the length/
tension association, while spastic muscles can be
stretched as needed.®®

Lumbar facet joints may develop stiffness, or rigidity,
through prolonged immobilization, even without degen-
erative or other pathologic findings on diagnostic imag-
ing. As in other diarthrodial joints, facet joints are sus-
ceptible to prolonged immobilization when chronic
disabling work-related lumbar spinal disorder
(CDWRLSD) patients avoid moving their lumbar spines
for 6 to 12 months and longer. Improvements in sagittal
and coronal ROM measured with an inclinometer have
been correlated with improvements in pain report in
chronically disabled industrial patients.” ™' A condition
termed segmental rigidity (SR) has described mobility
deficits affecting the 3-joint complex at one or more lum-
bar levels.'” A simple physical examination observa-
tional technique in lateral bending can be used to identify
rigid segments in the lumbar spine. Just as disc degener-
ation of surgical significance usually occurs in the lower
three lumbar segments (L3-S1), so SR in the unoperated
patient usually occurs there also.'” Surgical treatment
alters the local physiology, so that rigidity at discectomy
levels or adjacent segments is common. Rigidity above or
below a lumbar spine fusion is also common. Segmental
rigidity may extend into the upper lumbar spine if mul-
tiple level lumbar fusion has been performed at the lower
levels.

Inclinometric techniques for measuring lumbar spine
motion have been used for some time."*~'® In the usual
technique, inclinometers isolate the true lumbar motion
in lumbar sagittal and coronal planes by placing incli-
nometers over the T12 spinous process and over the sa-
crum. The technique can easily be modified by experi-
enced clinicians who can identify individual spinous
processes, in all but the most obese subjects, to measure
fewer segments. Because almost all lumbar SR occurs in
the most caudad segments, measurements in this study
were restricted to the three most caudad remaining mo-
bile segments. Intrarater reliability for measuring three-
segment true lumbar ROM was evaluated in Part 1 of the
present study because no 3-segment studies measures
could be found in the lumbar spine literature.

Facet joints, along with other posterior elements, have
been implicated in a variety of painful lumbar condi-
tions.'”~"? The concepts of low back pain of zygapoph-
ysial joint origin and its treatment remain controver-
sial.>*~2 Various block techniques have been used to
make the diagnosis of the facet syndrome, or pain of
zygapophysial joint origin, for various purposes includ-

ing facet joint denervation.?’%*”-3% The prevalence of
pain thought to be of facet joint origin in subacute and
chronic patients with low back pain is about 15%. To
ascertain whether prevalence was different in patients
displaying SR, Part 1 of the present study used the same
protocol of local anesthetic mixture, injection technique
and an immediate, postinjection pain questionnaire used
in prior work.?!-*%-31

The primary goal of the present study was to investi-
gate the utility of corticosteroid facet injections as an
adjunct to stretching exercises, and was evaluated in Part
2 of the study. The treatments were provided to, and
supervised for, a group of CDWRLSD patients in the
preliminary phases of a tertiary rehabilitation program.
Pre- to postintervention observation time was longer
than that expected for depot corticosteroid pharmaco-
logic effect (5-7 weeks).

B Materials and Methods

Study Participants. From a group of patients referred for
tertiary functional restoration between November 1999 and
January 2001 (n = 421), 70 patients with CDWRLSD were
found to demonstrate lumbar SR on a screening physical ex-
amination and met inclusion criteria.'® If lumbar rigidity be-
tween 1- and 3-levels was noted, patients were randomly allo-
cated to two groups in a single-blind design (examiners and
treating/evaluating therapists blinded). Group A (combined ex-
ercise/injection treatment) patients were assigned based on date
of the month of their initial visit, alternating with patients al-
located to Group B (exercise-only controls). Exclusion criteria
involved any patients who declined injection as a treatment
option (determined before allocation), failure to achieve insur-
ance preauthorization (n = 2), and more than 3 levels of SR. All
patients provided consent for injections after discussion of risks
and benefits of the exercise or combined procedures, and there
were no dropouts following initiation of the study. The demo-
graphic comparison between Groups A (n = 36) and B (n = 34)
is presented in Table 1. All patients noted to have SR affecting
a maximum of 3 segments were included (either unilateral or
bilateral rigidity; see Figure 1 for an example). Prior surgery
was not a contraindication (discectomy and/or fusion). Note
that Group A had a higher percentage of surgeries, leading to a
bias against the hypothesis that this group would show greater
ROM improvements (i.e., bias toward lower pre- and post-
treatment ROM). All patients met criteria for admission to the
functional restoration program. No other exclusions applied.
The only other significant difference between groups was the
greater pretreatment rigidity in Group A, consistent with the
surgical differences, again creating a potential bias against our
working hypothesis. All patients had a diagnosis of lumbar
degenerative disc disease at one or more levels. There was no
significant difference in the number of surgeries and there were
no cases of spondylolisthesis or significant central/foraminal
stenosis. All patients had lumbar radiographs and MRI at a
minimum. Both groups were similar in terms of workers’ com-
pensation status (venue, financial benefits, etc.).

Part 1 Procedures. Part 1 consisted of several preliminary
studies designed to increase the validity of the findings of the
randomized trial and to clarify the association between SR and
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Table 1. Demographic Data for Group A (Injections +
Stretching Exercises) and Group B (Stretching Exercises
Only)

Group A Group B
Variable (n = 36) (n = 34) P
Age [mean (SD)] 43.4(8.5) 46.2(10.5) 0.23 (NS)
Gender (% male) 75.0 67.6 0.49 (NS)
Length of disability (mo) 12.4(14.2) 15.6 (14.8) 0.36 (NS)
[mean (SD)]
No. of surgeries [mean 0.50 (.81) 0.27 (.67) 0.21(NS)
(SD)]
No. of operated 0.39 (NS)
segments by
surgery type [no.
(%]
No surgery 23(63.9) 29 (85.3)
1-level discectomy 4(11.1) 2(5.3)
2-level discectomy 2(5.6) 1(2.9)
3-level discectomy 3(8.3) 1(2.4)
1-level fusion 3(8.3) 0
2-level fusion 1(2.8) 1(2.9)
No. (%) of rigid levels 0.021*
1 level 0 4(11.8)
2 levels 16 (44.4) 20 (58.8)
3 levels 20 (55.6.7) 10 (29.4)

NS = not significant.
*Categorical data analyzed by chi square analyses; continuous data analyzed
by independent t-tests.

the facet syndrome. There were three components to this part
of the study.

Segmental Rigidity Interrater Reliability. The first 13 patients
entered into the study (both Groups A and B) were indepen-
dently examined by the senior author and an experienced phys-
ical therapist on the same day of allocation. Each examiner was
blinded to the other’s finding. They separately assessed the
levels of SR, either unilateral or bilateral. Each observer pro-
vided a determination of the number of levels of SR noted, and
whether bilateral, or only left/right. An independent observer
then calculated the correlation of the observations.

ROM Reliability (3 Segments). The accuracy of T12-S1 incli-
nometric true lumbar motion measurements have been previ-
ously well described.®>!3-'%:1¢-32 In order to enhance precision
for detecting small changes in ROM at the relevant levels,
trained therapists practiced identifying the anatomic land-
marks used to locate the three most caudad mobile segments
(i.e., L3-S1 in most cases, while incorporating, but not count-
ing, any surgically fused levels). An intrarater reliability study
was performed by an experienced physical therapist on 10
asymptomatic subjects to ascertain the accuracy of measuring
3-segment true lumbar ROM instead of the usual 6-segment
(T12-S1) motion. These asymptomatic subjects were healthy
staff members of the rehabilitation facility with no history of
low back pain over the previous year, or any prior lumbar
surgical history. Tests were performed 15 to 20 minutes apart,
with a “rest period” to avoid exact duplication of movement by
the normal subjects but also preventing other activities of daily
living from creating variations in flexibility. The expectation
was that the true ROM component would be reliable but that
the pelvic ROM component would show greater varia-
tion.”!3-1*1¢ The 3-segment true lumbar spine motion compo-
nent, as well as the pelvic motion (as measured by the sacral
inclinometer), were recorded, and the correlation coefficients
were analyzed.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Figure 1. Unoperated CDWRLSD 47-year-old male patient with 21
months of continuous total disability since lumbar injury, 8 months
status post L4 microdiscectomy with routine postoperative course
presenting for tertiary rehabilitation. A, Erect posture viewed pos-
teriorly with top of sacrum, T12-L5 lumbar spinous processes,
lowest rib, and superior border of ilium outlined with skin marks. B,
Right lateral bend movement demonstrating good motion in upper
three lumbar motion segments, T12-L3, with no lateral curvature
extending to the three lower motion segments, L3-S1. Note that left
iliac crest skin mark no longer follows underlying bony landmark.

Facet Syndrome Evaluation. Diagnosis of the facet syndrome
is determined by fluoroscopically guided facet blocks followed
by the patient’s response to a pain questionnaire over the en-
suing several hours to monitor immediate response to the local
anesthetic.>'-*1-33:3* We were interested in the prevalence of
facet syndrome in patients demonstrating SR on physical exami-
nation. In providing the fluoroscopically guided facet injections to
Group A patients, we followed the previously described protocols
for facet blockade used in determining the presence of the facet
syndrome immediately after the injection procedure. The patients
were provided with a standardized questionnaire asking for the
percentage of pain relief hourly over the ensuing 6 hours.?'->*3* A
diagnosis of facet joint pain (facet syndrome) was made only if
patients demonstrated at least 80% pain relief at both 1- and
2-hour intervals postinjection.

Part 2 Procedures. The randomized single-blind clinical trial
followed these preliminary aspects of the study. There were
two components to this part of the study.
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Facet Levels and Injection Procedure. Within Group A, facet
injections were performed bilaterally at the affected levels in all
subjects. Bilateral injections were performed even when some mo-
tion was present to one side at a given level because it was impos-
sible to determine whether the mobility limitation was correlated
with ipsilateral, contralateral, or bilateral facet stiffness. During
the injection procedure, all Group A patients underwent facet
injections under fluoroscopic control. They received local anes-
thetic for the procedure. Based on the findings of SR on the initial
physical examination, as confirmed on the day of injection, one to
three levels were injected bilaterally. Each joint was injected with
a mixture of 1 mL 2% lidocaine, 1 mL 0.5% bupivacaine, and 1
mL of a depot corticosteroid preparation.®! Interarticular place-
ment was verified fluoroscopically, and injection proceeded until
resistance was encountered (1-1.5 mL), whereupon the needle
was withdrawn slightly, allowing placement of the remainder of
the 3-mL mixture around the posterior facet capsule. Radiologists
provided needle placement under fluoroscopic control, and all
injections were by the same clinician. All eligible candidates were
assessed based specifically on the three most caudad remaining
mobile lumbar segments, which in all cases contained the rigid
segments. If a surgical fusion had occurred at one or more levels
between L3 and S1, an additional cranial level was added to the
ROM measurement for each level fused. For example, if a patient
was fused L4-S1, measurements were taken from L1 to S1 (incor-
porating the 2-segment fusion). If the patient had undergone an
isolated L4-L5 fusion, motion was recorded from L2 to S1 (in-
corporating the mobile segments at L2-1.3, L3-14, and L5-S1).
Post-treatment measures were performed 5 to 7 weeks after the
initial measurements at a time when the pharmacologic effect of
the depot steroid would be markedly lessened or dispersed so that
persistent changes could not be solely related to drug effect.

Exercise and Evaluation Procedure. Shortly after pretreat-

ment measurements were taken, all patients were instructed in
a home stretching exercise program to be supervised by physi-
cal therapists on each subsequent visit. During the interval be-
tween measures, patients were supervised on an average of
twice a week in the facility and were advised in performing
exercises as part of the home stretching program. They came to
the facility for 4 to 6 hours, usually beginning 1 or 2 times per
week and ending with a final week of daily part-day treatment.
Intervals between measures varied according to factors unre-
lated to this trial, including pace of narcotic detoxification,
stabilization on psychotropic medications, preauthorization
delays, and degree of physical inhibition and deconditioning.
There were no group differences in the distribution of these
factors.
At the time of each physical measurement, pain and disability
questionnaires were administered to the patients. Patients com-
pleted a pain drawing with a pain intensity visual analog scale
(VAS), as well as a Million VAS disability score.??-3*=*° The
pain intensity score is rated on a 10-cm line, running from “no
pain” (0) to “most severe pain”(10). The Million VAS repre-
sents the answers to 15 items dealing mainly with how pain
affects activities of daily living, with a range from “no disabil-
ity” (0) to “most severe disability” (150).

H Results

Reliability Studies
Thirteen of the initial patients were assessed indepen-
dently by two examiners. There was unilateral agree-
ment on all segmental levels noted to be rigid. The Pear-

Table 2. Pearson Product Correlation Coefficients and P
Values for True Lumbar Sagittal (Flexion-Extension) and
Coronal (Right/Left) Lateral Bend Range of Motion for
Normal Subjects (n = 10) Compared With Pelvic Range
of Motion Component on a Test-Retest Protocol

Pearson Product

Variable Correlation P
Flexion
True 0.996 <0.01
Pelvic 0.997 <0.01
Extension
True 0.979 <0.01
Pelvic 0.901 <0.01
Lateral bend right
True 0.948 <0.01
Pelvic 0.652 <0.05
Lateral bend left
True 0.971 <0.01
Pelvic 0.803 <0.01

son’s product correlation coefficient was r = 0.97 (P <
0.001).

The 3-segment ROM reliability study is summarized
in Table 2. As all asymptomatic subjects (n = 10) lacked
any prior back surgery or history of back pain within the
past year, it was expected that true lumbar ROM would
be highly reproducible as measured by experienced ex-
aminers. Pelvic motion, because it is based on multiple
factors, including effort, hamstrings fatigue, slight differ-
ences in ankle/knee flexion, etc., would be anticipated to
show more variation with repeated measures. This is the
pattern that is noted for the inclinometric ROM mea-
surements, as shown by the Pearson product coefficients
in Table 2. All 4 sagittal/coronal measurements proved
highly reliable for identifying true lumbar motion across
3 mobile segments.

Facet Syndrome Prevalence

Of the 36 Group A patients, 29 completed pain relief
questionnaires immediately following the injections (un-
related to pre- or post-treatment VAS scores). Only 5 of
29 patients (17.2%) met criteria for pain of facet joint
origin, or the facet syndrome (80% pain relief 1- and
2-hours postinjection).>**! There was no significant dif-
ference in their motion measurements or symptom report
compared to the 24 patients who did not meet criteria for
facet syndrome.

Part 2: Randomized Trial Outcomes

Motion Measurements

Table 3 documents the percentage of each group demon-
strating improvement (positive change) from the pre- to
the post-trial ROM measurements. The percentage
showing improvement in Group A was significantly
higher than Group B for all movements, although a large
majority of patients in both groups showed improve-
ment. Between 87% and 95% of Group A patients
showed improvement in sagittal/coronal motion, while
64% to 79% of Group B patients improved.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Table 3. x? Analysis of the Proportion of Those Who
Showed Range of Motion Improvement Among Groups A
and B

Table 5. Pain Intensity VAS and Million Disability VAS
Scores for Group A and B Patients, and the Percentage
of Each Group Demonstrating Improvement

Group A Group B Group A Group B
Variable (n = 36) (n = 34) P Variable (n = 36) (n = 34) P
True flexion (% of patients 94 79 0.030 Pain intensity
improved) Pre [mean (SD)] 6.3 (1.5) 6.7 (1.8) 0.39 (NS)
True extension (% of 89 74 0.049 Post [mean (SD)] 5.4 (1.6) 5.9(2.1) 0.27 (NS)
patients improved) P* % patient <0.003 <0.004
True lateral bend right (% of 92 77 0.041 improvement
patients improved) 53% 50% 0.82 (NS)
True lateral bend left (% of 89 64 0.007 Million VAS
patients improved) Pre [mean (SD)] 99.7 (16.7) 100.0 (29.2) 0.95 (NS)
Post [mean (SD)] 85.6 (21.5) 92.2(25.1) 0.24 (NS)
P* % patient <0.001 <0.003
improvement
Monitoring changes in ROM was the primary out- 2% 68% 0.68 (NS)

come for this study. Table 4 presents the 3-segment
ROM measurements pre- and postintervention, along
with the mean percentage improvement for Groups A
and B. Considering that the true lumbar measurements
reflect movement of only the 3 most caudad lumbar mo-
bile segments, the postintervention movements were
quite high, with the means reflecting 75% to 90% of
anticipated motion for these segments in an asymptom-
atic subject population. Group B exercise-only comparison
patients also showed excellent improvements in mobility
over the training period. However, the improvements for
Group A showed statistically greater improvements, rang-
ing from 60% to 93% over pretrial ROM measures, com-
pared to Group B gains of 25% to 48%.

Pain and Disability Assessment
The pain intensity analog and Million disability VAS
means and standard deviations were calculated for each
group pre- and post-training (Table 5). Both groups
showed a significant decrease in the mean VAS pain in-

Table 4. True Lumbar Range of Motion [mean (SD)]
(Flexion, Extension, and Lateral Bend) at Pre- and Post-
intervention Measurements

Group A Group B
Variable (n = 36) (n = 34) P*
True flexion
Pre [mean (SD)] 15.9(9.8) 19.1 (10.5)
Post [mean (SD)] 33.0(10.5) 27.8(12.5)

% improvement 93 48 <0.001
True extension

Pre [mean (SD)] 7.6 (4.4) 7.1(3.7)

Post [mean (SD)] 13.5(6.7) 9.0(3.9)

% improvement 77 25 0.004
True right lateral bend

Pre [mean (SD)] 8.8(3.9) 10.2 (4.0)

Post [mean (SD)] 14.4(4.9) 12.9(5.4)

% improvement 60 29 0.011
True left lateral bend

Pre [mean (SD)] 6.8(3.8) 6.7 (3.9)
Post [mean (SD)] 11.1(4.0) 8.9(4.0)
% improvement 65 32 0.027

The % improvement represents the mean of individual patients’ percent of
improvement: [(Post-Rx ROM — Pre-Rx ROM)/Pre-Rx ROM] x 100.
*Independent t test comparison of the means of individual patients’ percent
improvement.

NS = not significant.
*Paired t tests for change from pre- to post-training.

tensity from pre- to post-trial. They also showed a de-
crease in VAS disability scores from pre- to post-trial.
The two groups were comparable in their pain and disabil-
ity ratings pre- and post-trial. The percentage of patients in
both Group A and B who improved was not statistically
different for both the pain and disability ratings.

H Discussion

This randomized clinical trial in a CDWRLSD popula-
tion suggests that facet injections may be a useful adjunct
to monitored stretching exercises for regaining lumbar
mobility in cases of localized SR but do not add to im-
provements in pain/disability reports provided by exer-
cise alone. Data suggest that postintervention motion is
higher in the sagittal and coronal planes, the percentage
improvement of all four movements over initial ROM is
enhanced, and the percentage of chronic pain patients
demonstrating 3-segment motion improvement is
greater when facet injections are added to the supervised
stretching program. Several study weaknesses are worth
noting. First, this study did not include a placebo group
who failed to either receive any active interventions at
all, or who underwent some type of sham procedure
(e.g., injection with saline). There were a number of prac-
tical and bioethical considerations that prevented a pla-
cebo control being used. This was a workers’ compensa-
tion chronic pain population for whom no inducements
could be devised to elicit cooperation with a placebo
trial. There was the ethical issue that subjects given a
placebo will probably not improve, and some may actu-
ally deteriorate, resulting in harm to the subject created
an additional barrier. This would seriously violate the
ethical concern of the “right to treatment.” Indeed,
Freedman (in 1987) and Levine (in 1999) have compre-
hensively reviewed significant bioethical concerns asso-
ciated with placebo-control groups that violate the Dec-
laration of Helsinki.*"*** Therefore, with these issues in
mind, as well as the fact that a workers’ compensation
sample was being treated, a placebo-control condition

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



2204 Spine * Volume 29 * Number 20 « 2004

could not be included in this design. A second “active
treatment” group involving oral or injectable corticoste-
roids might have been used, but the authors chose not to
use this approach for similar reasons. Thus, while the
data suggest that facet injections provide a useful adjunct
for treating SR within this population, the possibility
that oral or intramuscular corticosteroid alone could
have a similar effect was not investigated in this study.
We further note that significant variability is introduced
into the percent improvement measure because the pre-
trial measure is often relatively small in amplitude, which
may disproportionately magnify the percentage gain (or
loss) of motion for certain individuals. Nonetheless, this
is the most useful measurement identified for expressing
the change that has taken place from pre- to postinter-
vention.

Injections were performed only once, with the expec-
tation that the pharmacologic effect of the depot steroid
would have a sufficient duration to achieve appropriate
gains if patients complied with the stretching program.
Both groups showed improvement from pre- to post-trial
for pain (intensity VAS) and disability (Million VAS)
self-report. However, there was no evidence that facet
injections helped pain or disability report, because both
groups improved similarly, with comparable pre- and
post-trial measures. Because the cortisone should not
have been producing a significant pharmacologic effect
at either the pre- or post-trial assessments in both groups,
improvement in pain and disability self-report corre-
sponded to increases in motion, regardless of the degree
of improvement or the method used.

As another concern in this study, the distribution of
preintervention SR showed differences between the
groups despite randomization. Group A had more
3-level rigidity observed on physical examination, and
might therefore be presumed to have more limitation of
preintervention movement. However, actual measured
preintervention motion means (Table 4) demonstrated
marginally less flexion and right lateral bend movement
for Group A, and slightly greater extension and left lat-
eral bend motion. Of course, if it were present, a differ-
ence in observed rigidity could bias the study in two
ways. First, greater pretrial SR for Group A suggests they
have “further to go” and may have a smaller denomina-
tor, magnifying the “percent improvement” variable.
However, observation of postintervention movements
(Table 4) showed that the Group A movements were all
larger than Group B. Second, there is no evidence to
suggest that a completely rigid segment (or one that ap-
pears to be so on physical examination) is either more
difficult or easier to mobilize than one that shows lesser
restriction of movement. Therefore, it is unlikely that
significant bias is created by this finding. While it is pos-
sible that unintended bias was present despite random-
ization, we demonstrated no significant pretrial group
differences in age, gender, duration of disability, number
and type of surgery, pain or disability self-report scores
that would suggest any systematic likelihood that one

group would be able to disinhibit movements or over-
come fear-avoidance with greater alacrity than the other.

Another interesting finding was appended to the ran-
domized trial. The question of whether the facet syn-
drome (pain of facet joint origin) exists in a greater pro-
portion of patients ultimately demonstrating SR
associated with their chronic disability has been an open
question. We used the methodology of Dreyfuss et
al?131:33:3% with the injection patients (all of whom had
confirmed lumbar SR), and found that only 17% of the
group met the criteria for facet syndrome. Only those
receiving facet injections could be part of this substudy.
The result is very similar to the prevalence among other
back pain populations that have been studied, suggesting
that lumbar SR is an independent entity, no more likely
to occur in the presence of the facet syndrome than with-
out it.

Data are unavailable to exactly identify the prevalence
of SR in the CDWRLSD population. However, approx-
imately 70% of the study population referred for treat-
ment during the study interval (n = 421) claimed a lum-
bar injury as at least one of their compensable body
parts. Of this group, approximately 25% were noted to
have SR at a minimum of one level on their screening
history and physical examination. This study does not
suggest that facet injections are medically indicated for
such CDWRLSD patients. As demonstrated herein, sev-
eral patients showed decrease in motion over the study
period, even after facet injections (Table 3), thus demon-
strating that inhibition of function may override any
benefit derived from injections and exercise in some
cases. Other cases may be so mild, or of such short du-
ration, that exercise alone may be equally effective in
resolving the immobility. As indicated earlier, corticoste-
roid by any route of administration may account for the
ROM differences between groups in this study. Clearly,
clinical judgment is required in making a determination
of whether facet injections are appropriate in individual
cases of lumbar SR in CDWRLSD patients until further
evidence suggests otherwise.

Interarticular corticosteroid injections have been
shown to have a deleterious effect on load-bearing joints
if performed frequently. When injections are performed
for pain alone, their value has been seriously ques-
tioned.>** A satisfactory pain relief response to facet
injections and/or medial branch blockade may result in
rhizotomy, a surgical procedure designed to ablate the
neural input to the joints, thereby creating an iatrogenic,
aseptic Charcot joint. For patients with SR, in whom the
goal is to regain mobility in the affected segments, the
temporary pain relief from facet injection should not be a
precursor to rhizotomy. However, if the decrease in pain
consistent with steroid use helps to reduce the inhibition
of movement brought about by pain, a dual benefit of
facet injection on pain and motion may be realized. It is
also important to emphasize the cost of fluoroscopically
guided facet injections. While they may be an appropri-
ate adjunct to exercise, they may be unnecessary in many
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cases. Selection criteria for the procedure may therefore
include those patients with a greater length of disability
(creating more entrenched rigidity), as well as those with
greater fear-avoidance, and in whom more pain control
may stimulate higher motivation to enhance mobility.
Further research is needed to clarify the role of facet
injections in ameliorating SR arising in CDWRLSD.

H Key Points

e The detection of segmental rigidity and measure-
ment of 3-segment true lumbar range of motion by
experienced examiners is highly reliable.

e A total of 17% of chronic disabling work-related
lumbar spinal disorder patients with lumbar seg-
mental rigidity meet the criteria for the facet syn-
drome. The prevalence is similar to other back pain
cohorts, suggesting that segmental rigidity is an in-
dependent entity, no more likely to occur in the
presence of the facet syndrome than without it.

o A higher percentage of patients randomized to
supervised stretching exercises and facet injections
at the involved levels demonstrated improvement
in range of motion, with greater individual im-
provements, relative to the “exercise only” pa-
tients.

e Patients with facet injection note identical im-
provements in pain/disability report seen with ex-
ercise-induced mobility gains in both groups.
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