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Abstract

In this large, sham-controlled, randomized trial, we examined the efficacy of the combination of
standard treatment and paraspinous lidocaine injection compared with standard therapy alone in
subjects with chronic low back pain. There is little research-based evidence for the routine clinical
use of paraspinous lidocaine injection for low back pain. A total of 378 subjects with nonspecific
chronic low back pain were randomized to 3 groups: paraspinous lidocaine injection, analgesics,
and exercises (group 1, LID-INJ); sham paraspinous lidocaine injection, analgesics, and exercises
(group 2, SH-INJ); and analgesics and exercises (group 3, STD-TTR). A blinded rater assessed the
study outcomes at 3 time points: baseline, after treatment, and after 3 months of follow-up. There
were increased frequency of pain responses and better low back functional scores in the LID-INJ
group compared with the SH-INJ and STD-TTR groups. These effects remained at the 3-month
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follow-up but differed between all 3 groups. There were significant changes in pain threshold
immediately after treatment, supporting the effects of this intervention in reducing central
sensitization. Paraspinous lidocaine injection therapy is not associated with a higher risk of
adverse effects compared with conventional treatment and sham injection. Its effects on
hyperalgesia might correlate with changes in central sensitization.

Keywords

Randomized clinical trial; paraspinous lidocaine injection; nonspecific chronic low back pain;
evidence-based medicine; central sensitization

Chronic low back pain is a leading cause of disability?® and a major cause of health and
socioeconomic problems in Western societies.2? It is defined as low back pain that persists
for 23 months. Whereas patients with chronic low back pain constitute a minority of low
back pain cases, they are responsible for 70% to 80% of its annual costs, estimated at $50
billion.? Thus, in addition to being a major health problem in modern society, it is a
significant socioeconomic challenge.10

Although there are several treatments for chronic nonspecific low back pain,! few have
demonstrated efficacy, most of which have limited effects. There are 2 main categories of
treatment: pharmacological and nonpharmacological. Although nonsteroidal anti-
inflammatory drugs (NSAIDs) are effective for short-term symptomatic relief24 there are
insufficient data to suggest that they provide long-term pain relief.

Trigger point injections of lidocaine have been widely used in clinical settings for various
chronic pain syndromes8; however, there are few data to support their use in nonspecific
chronic low back pain. Proper but limited evidence comes from trials that have used this
technique to treat fibromyalgia,2® pelvic,1® and myofascial® pain. Indeed, to our knowledge
there are no randomized clinical trials testing lidocaine injections in patients with low back
pain.

The principal goal of paraspinous lidocaine injection in patients with chronic low back pain
is to induce spinal segmental desensitization. Recent studies have shown that plastic changes
in the central and peripheral nervous systems mediate the genesis and maintenance of
magnified chronic pain.

Thus, therapeutic approaches that modulate the nervous system, rather than merely interfere
with inflammatory pathways, might be more effective in managing chronic pain. Similar to
poststroke patients, in whom maladaptive plastic changes at the cortical level impair
functional outcomes, mechanical nociceptive stimuli at the spinal segmental level can
promote local spinal cord changes, as in cortical maladaptive plasticity. These changes
sensitize facilitating pain of combined origin: musculoskeletal and neuropathic.219

On the basis of the mechanism of action of paraspinous lidocaine injection and its potential
therapeutic effects, an evaluation of this intervention for nonspecific chronic low back pain
in a properly powered and designed, controlled clinical trial is warranted. We conducted a
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randomized, single-blind, parallel (with an allocation ratio of 1:1:1), controlled trial to
determine the analgesic and functional effects of paraspinous lidocaine injection in patients
with chronic nonspecific low back pain, hypothesizing that lidocaine injections would effect
greater reductions in pain compared with control treatments.

Study Population and Inclusion Criteria

This trial was conducted in the Department of Rehabilitation, Hospital das Clinicas,
University, of Sao Paulo Medical School, one of the largest rehabilitation centers in Latin
America. The trial was initiated in January of 2007 and closed to enrollment in January of
2013. We included 381 patients with a diagnosis of chronic nonspecific low back pain who
were referred from various clinics in Sdo Paulo that were linked to this rehabilitation center.
Thus, patients were referred primarily by physiatrists, general practitioners, neurologists,
orthopedic surgeons, and physiotherapists.

Patients were included if they had a diagnosis of nonspecific low back pain (defined as pain
below the 12th rib and above the gluteal folds, with no other diagnosis for at least 6 months)
per the following inclusion and exclusion criteria: 1) age between 20 and 60 years; 2)
clinical symptoms of vertebral pain that is unresponsive to symptomatic treatment with anti-
inflammatory drugs for 3 months®; 3) moderate to severe pain, with a visual analog scale
(VAS) score >428: 4) diagnosis of chronic nonspecific low back pain (as defined previously):;
5) absence of severe psychiatric disease that requires psychiatric care2®; 6) absence of
neurological disorders (lumbosciatic pain); 7) absence of concurrent fibromyalgia, per the
1990 diagnostic criteria of the American Academy of Rheumatology3?; 8) absence of
concurrent rheumatic disease; 9) no history of allergy to lidocaine (used for blocks); 10) no
history of surgery on the lumbar spine; 11) subjects seeking disability insurance from
government due to pain were not included; and 12) informed consent to participate in the
study and availability to visit the clinic for treatment and evaluations.

This study was approved by the Research Ethics Committee of the Clinics Hospital of
University of Sdo Paulo Medical School (CAPPesq 840/07). Patients were included after
reading and signing an informed consent form. The trial was registered at the Brazilian
National Registry (www.ensaiosclinicos.gov.br) and also at the World Health Organization
International Clinical Trials Registry Platform (http://apps.who.int/trialsearch/Trial2.aspx?
TrialID=NCT02387567).

Interventions and Randomization

Participants were randomized to receive 1) paraspinous lidocaine injection (LID-INJ) and
standard treatment, or 2) sham lidocaine injection (SH-INJ) and standard treatment, or 3)
standard treatment only (STD-TTR). Randomization was performed using a computerized
random number generator. We performed a simple randomization, on the basis of the large
number of subjects. The randomization list was prepared by an investigator who was
independent of patient care and also recruitment of subjects. This list was sealed in opaque
envelopes and was revealed only after receipt of the consent form and a baseline assessment.
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In the lidocaine injection group (LID-INJ), paraspinous lidocaine was injected weekly at the
affected spinal segmental level with 3 mL 1%diffuse lidocaine infusion, performed by
experienced physicians (M.I., S.T.l., L.G.O.T., L.C.O.T., I.D.R.), for 3 consecutive weeks.
We used the standard technique of identifying the most painful spot by palpation of a ‘taut
band.” The taut band was identified using the thumb and the index finger. Needling depth
was approximately 3 to 3.5 cm.

We used 3.7-cm 27-gauge disposable needles for the injection and for infiltration and
needling of the involved muscles. In addition, standard treatment was prescribed as
described in the next paragraph.

In the sham injection group (SH-INJ), weekly stimulation of the nonsensitized thoracic
territorywas performed with the tip of a needle, without its introduction or the infusion of
any local anesthetic. Standard treatment was prescribed.

For standard treatment only (STD-TTR), patients were instructed to perform exercises for
the lumbar spine at home 3 times daily. Despite the various therapeutic options, we followed
Chou and Huffman,” who recommend, on the basis of their demonstrated benefits, the use of
analgesics and NSAIDs, in association with maneuvers of self-care, such as keeping active,
recommended to patients during the physician consultation and in information leaflets.
Unlike acute cases, for which there is evidence for the use of superficial thermotherapy,
there is no evidence for chronic cases. We opted for simple analgesics, such as
acetaminophen, because of the risks of chronic use of at least 3 consecutive weeks of
NSAIDs. The exercises consisted of stretching of hamstring, lumbar paraspinous, quadratus
lumborum, iliopsoas, besides relaxation of gluteus medius and minimus and strengthening
exercises of the gluteus maximus and medius muscles. The patients were to perform each
exercise in front of the examiner at every follow-up assessment. At each visit, patients
brought a diary with the number of exercises that were performed daily to ensure patient
adherence. Patients were also prescribed simple analgesics (acetaminophen 2 g/d). Patients
with an allergy to or restrictions for acetaminophen were prescribed dipyrone at an
equivalent dose.

Assessments

The evaluations were performed by an independent and blinded appraiser (F.A., T.F. and
R.B.N.) before treatment, after 1 week of the end of the 3 applications of injections (or at the
same time point considering the standard treatment only), and also 3 months after the end of
the applications (see Figure 1). Baseline assessments consisted of a demographic and
baseline clinical assessment (sex, age, occupation, duration of pain [months], pain intensity,
associated diseases, and usual occupation) and a physical examination (measurements of
weight and height were taken to calculate body mass index).

Primary Outcome Measure

The primary outcome measure was the VAS score for pain. The VAS comprised a 10-cm
ruler numbered from 0 to 10, with 0 corresponding to no pain and 10 corresponding to
maximum pain. Patients were asked to rate their average pain in the preceding 24 hours.
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Secondary Outcome Measures

We also measured low back pain using the Brazilian Roland-Morris tool, which consisted of
a specific questionnaire to assess function in patients with low back pain and has been
validated in Brazil. Scores range from 0 to 24, wherein higher scores reflect greater
disability due to low back pain.20

On the basis of the rationale that lidocaine injection for chronic low back pain alters central
sensitization, we measured the pain pressure threshold (PPT) as an indication of central
sensitization.13 The tolerance threshold pressure in the gluteus maximus, medius, and
minimus; piriformis; quadratus lumborum; iliopsoas; lumbar spinous ligaments above T12
to L1 to S2 to S3; and to the “pinch-and-roll” maneuver on subcutaneous cellular tissue of
L1 to S2 was measured using a pressure algometer.1! The subjects reported the amount of
pressure that could be tolerated in kgf/cm?, in which lower values reflect greater pain. The
method has been validated and is reproducible.l!

Finally, we measured any unfavorable symptom, regardless of its relationship to treatment,
during the treatment period and considered it an adverse effect.

Statistical Analysis

Sample size calculation was performed using data from a pilot study with 35 patients,
considering 5% significance and 80% power. Using these pilot data and attrition rate
(estimated to be 10%), 378 subjects would be needed (or 126 subjects per group).

Statistical analyses were performed using STATA 12 (StataCorp LP, College Station, TX)
separately for each clinical outcome assessment (VAS, Roland-Morris, PPT). Initially,
demographic and baseline clinical data were analyzed to assess differences between groups
(Table 1). Thus, the quantitative characteristics of the patients were described in the 3
treatment groups with summary measures (mean, SD, median, minimum, and maximum)
and compared between groups using analysis of variance (ANOVA) and pairwise
comparison to evaluate changes over time. Categorical characteristics were also evaluated in
the 3 groups, described using absolute and relative frequencies, and checked for association
using a x2 or likelihood ratio test. We used descriptive statistics and a histogram to verify
that the data were normally distributed.

For the main outcome, we analyzed the VVAS score as the response rate (defined as at least a
30% change in VVAS score) and compared differences in the frequency of response between
treatment groups using Fisher exact test.

For the Brazilian Roland-Morris assessment, we treated this outcome as a continuous
outcome and thus ran mixed ANOVA models, using Roland-Morris scores (differences
compared with baseline) as the dependent variable and subject identifier, time of assessment,
and group of treatment as independent variables. Because we considered the differences
between after treatment versus baseline we did not calculate the interaction term between
time and group.
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To analyze differences in algometry pressure values at various points, we first considered
only the points that were ipsilateral to the pain; for patients with bilateral pain, we calculated
mean pressure values at each point. The pressure at each point was reported in the 3
treatment groups and in respective time points with summary measures, and 2-way ANOVA
with repeated measures was performed, assuming the correlation matrix between the
evaluation time points to have an autoregressive order of 1. The tests were performed with a
2-tailed significance level of 5%. Fig 2 and Tables 1, 2 and 3 report data of all randomized
subjects and the method of last observation carried forward was used when necessary for
missing data.

A total of 378 subjects participated in the study; 45 patients did not complete the protocol
because of issues that were unrelated to the study protocol, such as lack of transportation,
inability to schedule appointments, and personal problems (the number of dropouts per
group was as follows: 11 in the LID-INJ; 12 in the SH-INJ, and 22 in the STD-TTR; Fig 1).
The missing data were analyzed with the intention-to-treat method using the last
measurement carried forward. These details are also shown in our Consolidated Standards of
Reporting Trials flow chart (Fig 1). The demographic characteristics of the sample are
presented in Table 1.

Primary Outcome: Pain Response

There was a significant difference in response rate (decrease of at least 30% in VVAS score
compared with baseline) between groups (Fisher exact test, £=.004). In the LID-INJ group,
71.4% (90 of 126) of patients were responders, significantly more than subjects in the SH-
INJ group (54.4%, 68 of 125, P=.006), and STD-TTR-treated patients(53.5%, 68 of 127, P
=.004; Table 2).

On the basis of these results, the number needed to treat?’ at the end of treatment was 5.6
(comparing LID-INJ with STD-TTR); thus, for approximately every 6 patients, 1 would
achieve at least a 30% reduction in pain after paraspinous lidocaine injection that would not
have occurred with standard treatment alone. Similar results were obtained in the
comparison with SH-INJ (number needed to treat = 5.9).

Response rates in the follow-up differed significantly between groups (Fisher exact test, P
=.036). However, overall response rates were smaller compared with immediately after
treatment, especially for the LID-INJ and SH-INJ groups (LID-INJ, 56.3%; SH-INJ, 49.6%;
STD-TTR, 40.2%; Table 2).

Secondary Assessment: Brazilian Roland-Morris

With regard to the Roland-Morris assessment (Brazilian version), we analyzed whether
changes immediately after and at the follow-up assessment differed between treatment
groups in a mixed model. We found a significant group effect when analyzing differences
from baseline between groups (P < .001) but no effect of time (P = .40), indicating that the
differences between groups immediately after treatment and at follow-up were significant
but similar between immediately after treatment and at follow-up.
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Comparing LID-INJ versus SH-INJ and LID-INJ versus STD-TTR, LID-INJ was associated
with significantly better functional scores compared with SH-INJ (P<.001) and STD-TTR
(P<.001; Fig 2).

Secondary Assessment: PPT

This assessment confirmed the differences between treatment groups. Table 3 presents the
results per ligament segment using repeated measures ANOVA and Bonferroni correction
with time (baseline, after intervention, and follow-up) and the interaction between treatment
group and time. We noted a clear effect of paraspinous lidocaine injection on PPT on each
ligament segment (P < .05 for all segments between after vs before treatment for LID-INJ
only). In contrast, SH-INJ and STD-TTR were unable to reach statistical significance. These
results also support our hypothesis that paraspinous lidocaine injection reduces central
sensitization compared with other treatments.

Adverse Events and Safety

Overall, patients tolerated the paraspinous lidocaine injection well. The frequency of adverse
effects did not differ significantly between treatment groups (£ =.29) and we report in the
next paragraph the main adverse effects according to group of treatment.

In the LID-INJ group, we observed 1 case of vagal syncope, which subsided after 40
minutes of bed rest. There were 2 cases of local hematoma, 2 cases of pain at the injection
site, and 1 case of worsening pain. One patient developed high blood pressure, because he
had halted his antihypertensive medication.

In the STD-TTR group, 2 patients had referred epigastric pain due to paracetamol use; 1
complained of bitterness in the mouth after treatment; and 1 patient complained of headache,
seizure, and tremor.

In the SH-INJ group, 2 patients presented with intolerance to paracetamol; the dosage was
reduced in 1 patient, and the medication for the other was changed to dipyrone.

Discussion

Weekly paraspinous lidocaine injections, in combination with standard treatment, resulted in
significantly greater frequencies of pain response and better low back functional scores
compared with sham injection with standard treatment and standard treatment alone. These
effects subsided at the 3-month follow-up assessment but remained significant between
treatment groups. There were significant changes in pain threshold immediately after
treatment, also supporting the efficacy of this intervention in reducing central sensitization.

Although paraspinous lidocaine injection is commonly used in clinical settings, to our
knowledge, no study has examined its effects in the treatment of chronic nonspecific low
back pain. Thus, our study provides important evidence to support the clinical use of this
intervention, particularly in light of the many available treatments for pain control that are
usually associated with modest effects in improving pain, function, and quality of life. Also,
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considering our sample size and inclusion criteria, our trial provides a reasonable external
validity for our findings.

Although for acute low back pain the use of simple painkillers or NSAIDs in association
with self-care and educational measures is recommended,?3 the efficacy of pharmacological
interventions in chronic low back pain is limited.2 When these agents are insufficient, a
combination of nonpharmacological procedures with proven benefits, such as intensive
interdisciplinary rehabilitation, therapeutic exercises, acupuncture, massage therapy, spinal
manipulation, yoga, cognitive behavioral therapy, and progressive relaxation, is
recommended.23 We have shown that the combination of paraspinous lidocaine injection
with standard therapy is superior compared with standard therapy alone (standard
pharmacological and nonpharmacological therapies [analgesic and exercises]). During the 3-
week study period, we observed a significant reduction in pain intensity and improved
functional capacity with regard to low back pain in all study groups—despite complaints of
pain for over 3 months. In addition, response rate varies significantly across different studies
of chronic low back pain and some factors such as patient characteristics, number of
sessions, and intervention dosage may influence the response rate.>14.17.18

The mechanisms of pain reduction after paraspinous lidocaine injection are unknown.
Because chronic pain can lead to peripheral and central sensitization?® and on the basis of
the superior effects of this treatment in reducing hyperalgesia, as indexed by changes in pain
threshold, it is likely that this modality alters central sensitization. A trial that examined the
analgesic and antihyperalgesic effects of lidocaine injection in patients with fibromyalgia
syndrome reported that versus saline injection, the main effect of this treatment was
decreasing pain thresholds.26 In fact, any intervention that can change excitability of the
peripheral or central nervous system can ultimately have an effect in mechanisms of central
sensitization. In this context, lidocaine injection can enhance these effects on the basis of its
local effect of peripheral nerve excitability. On the basis of this potential mechanism of
action, it is conceivable that more sessions of lidocaine injection will be associated with
greater effects.

Clinical Implications

Although the number needed to treat that was associated with paraspinous block was
moderate (approximately 6 in various comparisons), because of the safe profile and low cost
of this technique, it is an important therapy that should be considered. Paraspinous lidocaine
injection does not require the use of imaging techniques to guide its implementation.
Further, it has been used for other conditions such as myofascial pain, fibromyalgia, and
pelvic pain, and the trials have shown positive results.

For instance, in a study on pelvic pain, the mean pain score decreased by 44.7% after
obturator externus injection of lidocaine compared with before injection. In this trial, 82% of
patients (19 of 23) had good or excellent ratings in satisfaction score during the 2 weeks
after treatment. There were no complications from lidocaine muscle injection.16

Despite our initial results, the benefit of this procedure should be examined further, because
its operating cost is low and because its effects develop within 3 weeks and are long-lasting
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(up to 3 months after completion). In general, patients tolerated the paraspinous lidocaine
injection well. We observed 1 case of vagal syndrome with syncope, which subsided after 40
minutes of bed rest. There were 2 cases of local hematoma, 2 cases of pain at the injection
site, and 1 case of worsening pain. Like Chou and Huffman,” we believe that in chronic
cases, the association of therapeutic interventions is the most appropriate strategy.

Study Limitations

This study has some limitations that need to be entertained. First, the study cannot be
considered fully double-blind because patients randomized to the standard treatment
condition were aware that they did not receive local anesthetic injections. Therefore it is
possible that a placebo-related phenomenon is increased in the conditions that have injection
(sham or active) because of the “therapeutic ritual” of the intervention by itself. In addition,
because of the challenges with placebo injection, the method we used (ie, no substance was
injected, subjects were only “needled” above the level of the back pain) may not have
resulted in a perfect placebo condition. Therefore, it is possible that some of the results of
this study may be explained by a placebo response. The role of expectation and anticipation
and the clinical benefit these 2 conditions play has been well documented when conscious or
subconscious physiological functions are involved,* therefore, the observed placebo effect
might be the result of an induced association between the sham injection with the
expectation of pain relief. However, considering the large responses in the other groups also,
it is conceivable that true treatment effect is observed. In fact, other trials in chronic pain
subjects reported response rates in the placebo group (in addition to the standard treatment)
that were similar to those in our study. In these studies the placebo response varied from
40% to 49%.12:22.30 Therefore, it is conceivable that the placebo effects may in fact enhance
the effects of the standard treatment suggesting the standard treatment effects may also be
optimized and have an effect beyond that of no treatment.

Another important limitation is subject adherence to the standard treatment: in this trial, a
combination of exercises and simple analgesics. Although we asked the patients to record
the exercises routine in a diary, we did not collect these data to analyze adherence to the
exercise regimen. Therefore, it is possible that the standard treatment, especially the exercise
component, may not have been optimized, thus limiting the effects of the standard therapy.
The final important limitation is the number of dropouts. Forty-five subjects dropped out of
this trial (approximately 12% of the sample). Although this number may be considered
relatively large, it is in the lower margin compared with other clinical trials?}:32 and also we
used intention-to-treat analysis to account for dropouts.

Conclusions

In this sham-controlled clinical trial, paraspinous lidocaine injection was superior to sham
injection and standard treatment alone. Paraspinous lidocaine injection is an effective and
safe treatment option when administered by an experienced physician. Pain thresholds,
measured using algometry, can be considered an effective clinical tool to monitor the
response to treatment in patients with chronic low back pain, especially when assessing the
effects on maladaptive plasticity that is associated with chronic pain.
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Perspective

There are few data to support paraspinous lidocaine injection use in patients with
nonspecific chronic low back pain. Our results show that this therapy when combined
with standard therapy significantly increases the number of responders versus standard
treatment alone. Its effects on hyperalgesia might correlate with a change in central
sensitization.
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Figure 1.
Consolidated Standards of Reporting Trials 2010 patient flow diagram. Abbreviation: STD,

standard treatment.
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Figure 2.
Differences between baseline and after treatment and between baseline and follow-up

according to treatment group.
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Table 1

Demographic Characteristics According to Treatment Group

LID-ING, SH-INJ, STD-TTR,
Characteristic Mean/SD Mean/SD Mean/SD
Age 48.26/8.49 47.91/8.52 48.01/9.48
Weight 75.21/15.34  74.20/15.28 71.76/13.43
Height 1.63/.092 1.63/.084 1.64/.0885
BMI 28.04/5.43 27.98/5.92 26.74/14.77
Pain duration, mo 81.57/69.73  94.07/88.03  86.70/73.10
VAS for pain at baseline  7.1/1.5 7.0/1.5 7.0/1.6
n/'% n/'% n/'%
Sex
Male 39/30.95 37/29.60 46/36.22
Female 87/69.05 88/70.40 81/63.78
Total 126/100 125/100 127/100
Race
Mixed 43/34.13 37/29.60 40/31.50
Caucasian 66/52.28 70/56 72/56.69
African American 16/12.70 18/14.40 14/11.02
Asian 1/.79 - 1/.79
Total 126/100 125/100 127/100

Abbreviation: BMI, body mass index.
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Table 2

Pain Response Rate and VVAS Pain Across Treated Groups

Intervention

LID-INJ  SH-INJ STD-TTR

Variable (N=126) (N=125 (N=127) p*

Pain response rate, % (n)

End of treatment 71.4(90) 55.6(70) 53.9 (68) .004
Follow-up period 56.3(71) 49.6 (62) 40.1(51) .036
(3 months)

Mean VAS for pain (SD)

Baseline 7.1(1.5) 7.0(15) 7.0(1.6)

End of treatment 3.9(25) 4.9 (2.5) 4.6 (2.7)

Follow-up period 4.4(2.7) 49 (2.4) 4.9 (2.7)
(3 months)

NOTE. Response was defined as 30% decrease in the VAS score after intervention.

*
Fisher exact test.
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