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Botulinum toxin A and chronic
low back pain
A randomized, double-blind study

Leslie Foster, MD; Larry Clapp, MD; Marleigh Erickson, MD; and Bahman Jabbari, MD

Article abstract—Objectives: To investigate the efficacy of botulinum toxin A in chronic low back pain and associated
disabilities. Methods: Thirty-one consecutive patients with chronic low back pain who met the inclusion criteria were
studied: 15 received 200 units of botulinum toxin type A, 40 units/site at five lumbar paravertebral levels on the side of
maximum discomfort, and 16 received normal saline. Each patient’s baseline level of pain and degree of disability was
documented using the visual analogue scale (VAS) and the Oswestry Low Back Pain Questionnaire (OLBPQ). The authors
reevaluated the patients at 3 and 8 weeks (visual analogue scale) and at 8 weeks (OLBPQ). Results: At 3 weeks, 11 of 15
patients who received botulinum toxin {73.3%) had >50% pain relief vs four of 16 (25%) in the saline group (p = 0.012). At
8 weeks, nine of 15 (60%) in the botulinum toxin group and two of 16 (12.5%) in the saline group had relief (p = 0.009).
Repeat OLBPQ at 8 weeks showed improvement in 10 of 15 (66.7%) in the botulinum toxin group vs three of 16 (18.8%) in
the saline group (p = 0.011). No patient experienced side effects. Conclusion: Paravertebral administration of botulinum
toxin A in patients with chronic low back pain relieved pain and improved function at 3 and 8 weeks after treatment.

NEUROLOGY 2001:56:1290-1293

Nearly 90% of adults experience back pain at some
point in their lives.! In the military, 20% oi medical
discharges are related to back symptoms. Approxi-
mately 70% to 90% of cases of acute low back pain
resolve with nonspecific treatment within 5 weeks.?
Chronic low back pain currently costs the American
economy an estimated 50 billion dollars per year.* At
present, effective pharmacologic therapy of chronic

mechanical low back pain is limited to nonsteroidal
anti-inflammatory agents, antispasmodic and anti-
depressive drugs, muscle relaxants, and opioids.*
Intramuscular injection of botulinum toxin A (Bo-
tox, Allergan, Inc., Irvine, CA) has been shown to be
safe and relieves pain associated with several move-
ment disorders,®” chronic myofacial®® and cervical
pain syndromes.'*'? We investigated the efficacy of
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paravertebral injection of Botox (Allergan, Inc.) in
patients with chronic low back pain.

Methods and design. The sample size determination
proposed in the original protocol was based on a previous
study of the effect of a fitness program or: chronic low back
pain.'® Controlling the probability of type 1 error at « =
0.05, a sample of 22 subjects in each group provided 80%
power to detect a 50% improvement (ie, a 10-point differ-
ence using the criteria proposed by Frost et al.**) in Oswe-
stry Low Back Pain Questionnaire (OLBPLQ) scores
between groups. We stopped our study after enrolling 31
patients because the author (L.F.) who was the source of
patient referral moved from the area. The blind was bro-
ken only after final decision was made to stop the trial, not
based on the results of partial analysis of the data.

The study comprised 15 men and 16 women. All signed
an informed consent before participation. The selection cri-
teria consisted of 1) low back (between L-1 and S-1) pain,
2) pain duration of 6 months or longer, and 3) pain lateral-
ity (either unilateral or if bilateral, showing a left or right
predominance). Exclusion criteria included low back pain
of less than 6 months duration, age under 18 years, pres-
ence of a systemic inflammatory disorder, acute pathology
on MRI, known allergy or sensitivity to Botox (Allergan,
Inc.), current or planned pregnancy, disorders of neuro-
muscular transmission, and anesthetic or corticosteroid in-
jections to the lumbosacral spine within 12 weeks of
enrollment. Patients involved in litigation, seeking signifi-
cant disability for low back pain, or with evident secondary
gain were also excluded from the study. All exclusions
were performed before trial entry. The patients were on a
variety of analgesic and antispasmodic medications, in-
cluding baclofen, nonsteroidal anti-inflammatory drugs,
antidepressants, and muscle relaxants. They were advised
to continue their medications and not to change the dose
during the study.

A physiatrist (L.F.) referred most of the patients for this
study and performed the clinical rating. He documented
the physical findings, screened the patients for exclusion
criteria, and described the location and the side predomi-
nance of pain, presence or absence of increased paraverte-
bral muscle tone, back tenderness, and focal trigger points
(when present). Patients completed an intake question-
naire depicting background information including age,
gender, mechanism of injury (if known), prior treatments,
compensation issues, and general medical and psychologi-
cal history.

A majority of the patients disclosed no clear causative
or precipitating factor. Six had a history of disc disease
and three had had discectomy 5 to 18 years prior to this
study. Four patients had a history of remote low back
trauma. MRI revealed chronic changes related to previous
surgery in three and disclosed evidence of degenerative
spine disease in four older patients. In no patient did MRI
show acute pathology.

The pain was described as “severe ache,” “like a bad
toothache,” “deep discomfort,” or “jabbing.” Seven patients
had unilateral back pain. Others had bilateral pain but the
pain was noticeably more severe on one side.

A nurse clinician not familiar with the patients ran-
domly assigned them to Botox (Allergan, Inc.) and placebo
groups by drawing a card from a deck of shuffled cards

Registered Eligible Patients (n=31)
Not Randomized (n=0)
Randomized (n=31)

Received botulinum toxin A (n=15) Received placebo (n=16)

Follow up (n=14)
Three weeks, Two months

Follow up (n=14)
Three weeks, Two months

Withdrawn (n=1)
Lost to follow up

Withdrawn (n=2)
Lost to follow up

Completed trial (n=14) Completed trial (n=14)

Figure. Flow diagram shows number of patients who en-
rolled in the trial, the number in each group, duration of
follow-up, and the number that completed the study.

that included equal number of Botox (Allergan, Inc.) and
saline cards. The allocation was concealed by calling a
central trial office that kept the allocation data in sequen-
tial numbered and sealed folders. The physician who ex-
amined and rated the patients, other physicians involved
in the study, and the patients were blinded to the content
of injected solution. The nurse clinician who prepared the
solution was the sole person who knew the content of the
syringe and kept a concealed record.

The rater used a visual analogue scale (VAS)" to mea-
sure the level of each patient’s pain and the OLBPQ to
assess the degree of physical impairment and disability.
The VAS consisted of a 10-cm horizontal line with two
points labeled “no low back pain” and “worst low back
pain.” Subjects were requested to mark the line at a point
corresponding to the level of pain they generally experi-
enced. The distance in centimeters (1 to 10) from the low
end of the VAS to the subject’s mark was used as numeric
index of severity of pain and pain change.

The OLBPQ is a questionnaire that requests informa-
tion about functional ability regarding tasks of daily living.
It consists of 10 different subsets: pain, personal care
(dressing, washing, ete), lifting, walking, sitting, standing,
sleeping, sex, social life, and traveling. Each subset is
graded from 0 to 5, 0 being normal and 5 being most
affected. The VAS and OLBPQ have been found to be
valid, internally consistent, and reliable measures of pain
and disability in patients with low back pain.'*!

Botulinum toxin A (Allergan, Inc.) was prepared by re-
constituting freeze-dried toxin with preservative-free 0.9%
saline to 100 units/mL concentration. The material was
drawn into a 1 mL-tuberculin syringe and injected through
a 27-gauge needle. Injections (Botox or saline) were given
at five lumbar (L-1 to 1L-5) or, if pain involved the upper
sacral region, lumbosacral (I.-2 to S-1) sites; each site re-
ceived 40 units. All patients were injected only once unilat-
erally on the side of pain or pain predominance.

The reconstituted Botox (Allergan, Inc.) solution is col-
orless and cannot be distinguished from saline. Like sa-
line, it causes no pain when administered intramuscularly.

The physician-rater recorded the results of VAS at base-
line (before treatment) and at 3 and 8 weeks after treat-
ment. The OLBPQ was filled out at baseline and
reevaluated once after 8 weeks. Patients were asked to
report side effects anytime, specifically at 3 and 8 weeks.
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Table Demographic data of 31 randomized patients

Patients Saline Botulinum toxin A
Sample size, n 16 15
M/F 8/8 718
Mean age (range), y 47.0 (20-73) 46.4 (21-65)
Mean (range) duration 5.7 (0.5-20) 8.1 (1-30)
of pain, y
Patients with tender 12 (between L-1 11 (between 1-2
points, n and S-1) and S-1)
Patients with trigger 1 2
points, n
Patients with spasms, 2 (1 during 2 (2 during
n injection) injection)

Patients who had
surgery (L-5-S-1
disc), n

Patients with 2 3
neurologic
deficits, nt

2 (1 had surgery) 4 (2 had surgery®)

* Both demonstrated significant pain relief after administration
of Botox.

+ Unilateral or bilateral absent ankle jerks, or L-5 or S-1 seg-
mental sensory deficits.

All primary outcome variables were specified before un-
blinding and data analysis.

Data analysis. For VAS, the clinical response was con-
sidered significant when the difference (improvement) be-
tween pre- and post-treatment scores was at least 50%.
For OLBPQ, we defined a significant functional improve-
ment as at least a two-grade improvement over the base-
line (pretreatment) value in one or more functional subset
(in addition to the pain subset). The primary analysis of
the data was an intention-to-treat analysis comparing pa-
tient groups according to random assignment. The primary
variables were pain and functional units measured by VAS
and OLBPQ. Significant response to pain and improve-
ment of functionality was compared between groups using
the Fisher’s exact test (two-tailed). The p values and CI
were calculated. To allow for comparison of three out-
comes, a Bonferroni-adjusted p value of less than 0.0167
(0.05/3) was considered significant.

Results. Twenty-eight of 31 patients completed the
study, as shown in the figure. The study group had a mean
age of 46 years (range, 20 to 73) and a mean pain duration
of 6 years (range, 6 months to 30 years).

The intensity of pretreatment pain measured by VAS
varied from 6 to 10 (mean, 7.5) in the Botox group and 5 to
10 (mean, 7) in the saline group. The pretreatment OLBPQ
showed functional impairments in one to seven subsets (in
addition to the pain subset) with no significant difference
between two groups (Botox or saline). For analysis of the
data, we considered the three patients who did not report
for follow-up as nonresponders. At 3 weeks, 13 of 15 pa-
tients (86%) in the Botox group and five of 16 patients
(31%) in the saline group reported some degree of pain
relief. The degree of relief exceeded 50% (VAS score) in 11
of 15 patients (73.3%) in the Botox group compared with
four of 16 (25%) in the saline group (p = 0.012). The differ-

1292 NEUROLOGY 56 May (2 of 2) 2001

ence between these groups was 48% (95% CI, 11.7% to
80.1%). At 8 weeks, nine of 15 patients (60%) in the Botox
group and two of 16 (12.5%) in the saline group reported
pain relief exceeding 50%(p = 0.009), a difference of 47.5%
(95% CI, 10.5% to 79.1%). For the OLBPQ, 10 of 15 pa-
tients (66.7%) in the Botox group and three of 14 (18.8%)
in the saline group demonstrated improvement at 8 weeks
(p = 0.011). The difference between groups was 47.9%
(95% CI, 10.9% to 79.6%).

No patient had worsening of pain or function after Bo-
tox administration. Two patients reported worsening of
pain after saline administration. Injections were well toler-
ated by all patients and none had side effects. Six of 10
responders in the Botox group who could be reevaluated at
6 months reported cessation of the analgesic effect after 3
and 4 months. The table shows the sample size, sex, age,
pain duration, neurologic findings, and previous surgery in
the two groups.

Discussion. Increased paraspinal muscle activity
has been implicated as a factor in low back pain.'®
Pain may arise within the ischemic overactive mus-
cle itself due to the build-up of metabolic waste prod-
ucts or from structures around the muscle (such as
joints and tendons) stressed by persistent muscle
tension. Electromyographic studies often demon-
strate increased electrical activity of the paraspinal
muscles during activity in patients with low back
pain compared with subjects without pain.''® The
mechanical stretch of paraspinal muscles in patients
with low back pain often provokes localized back
pain.?® The possibility that overactive paraspinal
muscles may contribute to low back pain provides a
rationale for treatment strategies aimed at reducing
paraspinal muscular tone, such as biofeedback and
muscle relaxing drugs. Although data supporting the
effectiveness of biofeedback in low back pain are lim-
ited, muscle relaxants including benzodiazepines?
and cyclobenzaprine® have been shown to provide a
measure of relief.

In our patients, significant reduction of low back
pain following Botox (Allergan, Inc.) treatment might
have resulted from one or more of the following:

1. Significant reduction of muscle spasms;*? four of
our patients had severe paravertebral muscle spasms.

2. Reduction of intrafusal muscle spindle dis-
charges,? which convey non-nociceptive sensations
to the spinal cord. It is believed that in chronic pain
conditions, persistence of pain partly results from
sensitization of “wide dynamic range neurons” in the
cord that then may perceive the non-nociceptive in-
put as nociceptive.*!

3. Impairment of sympathetic transmission.?
Some studies have indicated that activity in axons
located in the lumbar sympathetic chain contributes
to the activation of the spinal pathways and to low
back pain.?

4. Reduction of the inhibitory effect of Renshaw
cells on the Ia inhibitory interneurons, as shown in
animals.?

5. Indirect effects on spinal cord neurons. In one
study, autoradiography showed presence of radiola-



beled botulinum toxin in the ipsilateral ventral roots
and ipsilateral hemicord of the cat, 48 hours after
injection of '**I-labelled Botox (Allergan, Inc.) in one
gastrocnemius muscle.”® These indirect effects on
spinal cord neurons may also be at work in humans
after paravertebral treatment.

6. An analgesic effect of Botox metabolites.

In a recent editorial review, Hallet*® emphasized
this as an important mechanism for the action of
Botox in clinical disorders (including pain).

Possible impairment of ambulation (due to weak-
ness of back muscles) after paravertebral injection
concerned some investigators. The dose administered
in this study caused no such effect and in fact some
patients showed improved ambulation due to de-
creased pain. Comella et al.?! also did not report any
impaired ambulation in five patients with extensor
truncal dystonia who were treated paravertebrally
with doses comparable to that of our study (150 to
300 units/session). In a patient with stiff-person syn-
drome, repeated paravertebral muscle injections of
Botox (Allergan, Inc.) in doses double that used here
also caused no ill effects.”

To our knowledge, this is the first double-blind
study to show the efficacy of Botox for treatment of
low back pain. However, this conclusion should be
considered cautiously, due to the small number of
the patients studied. Further investigations are
needed to determine if these findings can be repro-
duced in a larger number of patients or if this posi-
tive effect continues with repeated injections, as is
the case for dystonias and spasticity.
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