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Objectives: The aim of this study was to evaluate the effects of

two successive neurotoxin treatments for chronic low back pain

using multiple pain rating scales in an open-label, prospective

study.

Methods: Adult patients with chronic low back pain received

multiple paraspinal muscle injections with a maximum dosing

of 500 units of botulinum A toxin per session. Those with a

beneficial clinical response received a second treatment at 4

months. Pain was assessed by visual analog scale (VAS),

modified low back pain questionnaire (OLBPQ), and a clinical

low back pain questionnaire (CLBPQ) at baseline, 3 weeks, 2

months, 4 months, and 6 months after the first treatment.

Results: Eighteen women and 42 men, ages 21 to 79 years (mean

46.6 years), with low back pain of a mean duration of 9.1 years

were included. Significant improvement in back and radicular

pain occurred at 3 weeks in 60% and at 2 months in 58% of the

cohort. Beneficial clinical response to the first injection predicted

response to reinjection in 94%. A significant minority of patients

had a sustained beneficial effect from the first injection at 4

(16.6%) and 6 months (8.3%). Two patients had a transient

flulike reaction after the initial treatment.

Conclusions: Botulinum toxin A improves refractory chronic low

back pain with a low incidence of side effects. The beneficial

clinical response is sustained with a second treatment.
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Back pain is one of the most costly health conditions in
Western nations.1 In the United States alone, low

back pain claims total $8.8 billion annually and represent
one quarter of all worker’s compensation expenses in the
country.2 Low back pain is the second most common
reason for doctor’s appointments.3 Chronic low back
pain has been attributed to various causes, including disc
herniation,4 degenerative spine changes,5 spinal subluxa-
tion,6 muscle spasm,7 and facet joint inflammation.8

Muscle relaxants, nonsteroidal anti-inflammatory drugs
(NSAIDs), antidepressants, and opioids are the most used
noninvasive treatments. Measures such as physical
therapy, TENS, chiropracty, and alternative medicine
are practiced frequently and add to the treatment cost.

The treatments currently available for low back
pain are not devoid of problems. The effects of muscle
relaxants are often ephemeral and fail to reach
statistical significance in clinical trials.9 Opioid medica-
tions expose the patient to the dangers and stigma of
addiction,10 as well as fatigue and cognitive impairment.11

When taken at high doses, virtually all systemic medica-
tions used for amelioration of low back pain produce
unpleasant or possibly dangerous side effects.12,13 Steroid
injections,14 facet blocks,15 and more invasive treatments
such as laminectomy16 often produce transient results,
with the potential for serious medical complications. The
failure rate for lumbar surgery ranges from 10% to
40%.17 With the wide variety of causes for low back pain,
uniform treatment approaches have failed to show a
consistent response, leaving patients dissatisfied and
frustrated.

Botulinum toxin A (Botox, Allergan Inc, Irvine,
CA), a potent inhibitor of acetylcholine, has shown
benefit in a number of painful medical conditions.18–24 A
small, double-blind study showed that a single treatment
was effective in patients with chronic low back pain.25 We
report the results of an open-label, prospective study
evaluating the effect of repeated injection of botulinum
toxin A in a larger cohort of patients with refractory
chronic low back pain.

METHODS
Patients were enrolled in this prospective open-label

protocol if they met the following inclusion criteria:Copyright r 2006 by Lippincott Williams & Wilkins
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(1) chronic and stable low back pain of at least 6 months’
duration, (2) ages 18 to 80 years old, (3) no acute
pathology, to include infection, neoplasm, or fracture
evident on lumbosacral MRI, (4) failure of medical or
surgical treatments, (5) no current or planned pregnancy,
(6) no ongoing litigation or worker’s compensation
claims, (7) no systemic inflammation, (8) no disorders of
neuromuscular transmission, and (9) no known allergy or
sensitivity to botulinum toxin A. Patients with prior
lumbar surgery were allowed in the study. Patients were
instructed not to escalate the dosing or frequency of
analgesics and to avoid using new analgesics. They were
also instructed to make no changes in their physical
therapy regimen as prescribed by routine clinical practice.
Females of childbearing age were screened for pregnancy
with a urine pregnancy test. Patients were identified as
having chronic low back pain by neurologists, neurosur-
geons, and physical medicine physicians in clinical
practice and referred to our study. All decisions on
whether to include patient data in the analysis were
carried out before trial entry.

The study was approved by the Walter Reed Army
Medical Center Institutional Review Board (IRB). All
patients signed an informed consent form before partici-
pation.

All patients were interviewed and examined at
baseline by a neurologist. Subjects were assessed at
baseline, then at 3 weeks, 2 months, 4 months, and 6
months after the first treatment. At each session, subjects
completed a clinical low back pain questionnaire
(CLBPQ) regarding the number of days in the previous
28 that they had significant low back pain.26 Subjects
rated their maximal and average pain for the preceding 28
days on a visual analog scale (VAS) using a 10-cm
horizontal axis between a left end point of ‘‘no back pain’’
and a right end point of ‘‘worst pain ever.’’ The distance
was measured and pain was recorded on a 10-point
scale.27 Subjects also completed the Oswestry Low Back
Pain Questionnaire (OLBPQ), which summarizes func-
tional limitation in subsets, including overall pain, lifting,
standing, and walking, with a scale total ranging from
0 (no limitation) to 49 (most disabled).28

The patient’s response to botulinum toxin A was
considered beneficial and significant when improvement
occurred in least two of the following ratings: (1) VAS
(average) showed 50% or more decrease in pain intensity;
(2) OBLPQ showed a two-grade or more improvement in
the pain subset and one or more of the functional subsets;
and (3) CLBPQ showed a 30% or more decrease in the
number of pain days from baseline.

Botulinum toxin A, concentrated at 100 units/mL,
was injected with a 1-cc tuberculin syringe through a 0.75-
or 1.5-inch needle, depending on the degree of subject
adiposity. Four or five injection sites per side from L2 to
S1 were determined by the physician and patient based on
deep finger pressure to locate trigger points or muscle
spasm. Injections were done without electromyographic
guidance due to the size of muscles involved, the
additional expense and equipment costs, and the relative

ease of clinically determining painful or overactive sites of
paravertebral muscles.29 The dose per site was similar to
prior studies25 at 40 to 50 units, and the total dose per
session did not exceed 500 units for bilateral pain (Foster
et al25 did not exceed 200 units total for unilateral pain
only). Patients were instructed to report side effects at any
time during the study.

Botulinum toxin injections were to occur at the time
of entry into the study. The duration of effect was
assumed to decline by 4 months.30 A second set of
injections would be given at 4 months if the patient had a
significant beneficial response at 2 months. Patients with
continued clinical benefit past 4 months would be allowed
to defer reinjection. Follow-up was to occur at 3 weeks
after the initial injection, then at 2-month intervals
thereafter. Failure to respond at 3 weeks or 2 months
warranted no further follow-up.

Statistical significance and relevant P values were
calculated by comparison to baseline scores in the three
rating scales using the Student two-tailed t test for
significance on SPSS software, version 12.0 (SPSS Inc,
Chicago, IL.).

RESULTS
All patients were adults. Of the 65 patients referred,

18 women and 42 men were enrolled. Mean age was 46.6
years (range 21–79) at time of entry. Five patients failed
to meet the inclusion criteria. A variety of clinical and
demographic factors were analyzed, including age, sex,
pain intensity, duration, laterality, medications, presence
of radicular pain, history of back surgery, and MRI
findings (Table 1). Thirty-seven patients (61.6%) had
concurrent radicular pain radiating to one leg. In 20
patients radicular pain was the most disabling symptom.
Forty-seven patients (78.3%) took one or more medica-
tions for pain and 17 patients (28.3%) took narcotic
analgesics (typically oral preparations containing oxyco-
done or meperidine). Eleven (18.3%) patients had under-
gone previous back surgery, and four had more than one
back surgery. MRI reports were abnormal but without
acute pathology such as infection, fracture, or neoplasm
in all but two patients. MRI abnormalities depicting
chronic changes commonly consisted of single- or multiple-
level lumbar/lumbosacral disc protrusions, canal narrow-
ing, degenerative changes, or a combination of these
structural abnormalities.

At baseline, the mean average VAS score (over the
prior 28 days) was 5.3 and the mean maximum pain VAS
score was 8.58 (out of 10, highest pain). The mean
OLBPQ score was 17.2 (0 being no disability and 49 being
worst). The mean number of days with significant low
back pain identified on the CLBPQ was 23.8 (out of the
past 28 days).

Sixty patients were injected at the time of entry.
Three weeks after injection, 60% of the patients had a
beneficial response. Two months after injection, 58% of
the initial cohort had a beneficial response. Four months
after injection, 16.6% of the patients reported continued
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benefit and the decision was made not to retreat at that
time. Six months after the initial injection, five patients
(8.3% of the initial cohort) reported sustained effect and
were not reinjected (Table 2). However, the majority of
those who experienced a beneficial response at 2 months
after injection (22/35) reported that benefit had waned by
4 months. These patients were reinjected at 4 months.
Patients with no beneficial response at 3 weeks and
2 months were not reinjected at 4 months.

After reinjection, 18 of 19 patients (3 of the 22
injected were lost to follow-up) followed at 6 months
(2 months after reinjection) reported a beneficial response
(see Table 2). A binomial distribution comparing this last
result with a predicted success rate of 60% (from Foster
et al’s25 2-month success rate) yielded P<0.005. A total
of 10 patients were lost to follow-up, largely a reflection
of increased mobilizations in the active-duty military
contingent of our cohort.

Twenty-two of 37 initial responders had radicular
pain. Paraspinal treatment with botulinum toxin A
resulted in a significant improvement in radicular pain
in 15 of these 22 patients (68%). In 9 of 15 responders
(60%), the disabling radicular pain totally ceased over the
period of observation (4 to 6 months).

Responders and nonresponders were compared in
relation to a number of demographic and clinical factors
(Table 3). There were no significant differences between

the two groups with respect to age, sex, pain intensity,
duration, laterality, history of back trauma or surgery,
presence of root pain, and presence of neurologic deficits.
In general, the group taking opioid medications at
entry did not respond as well as those not taking
opioid analgesics (P=0.041). However, several patients
in group taking opioids analgesics had a signi-
ficant response. Three of these responders had no need
to take opioid mediations during the first 3 months
after botulinum toxin A treatment. Half of the responders
who were taking nonnarcotic medications reported
a reduction in their nonnarcotic ‘‘pill’’ intake by 50
to 90%.

Mean VAS, OLBPQ, and CLBPQ values at base-
line, 3 weeks, 2 months, and 6 months (Fig. 1) showed
notable improvement after botulinum toxin A treatment.
Two patients (3.3%) reported a side effect consisting of a
mild, flu-like reaction lasting 3 to 5 days. No patients
reported muscle weakness.

DISCUSSION
Botulinum toxin A as a therapeutic intervention for

pain evolved from the earliest trials in the management of
cervical dystonia (spasmodic torticollis), a muscle over-
action syndrome with pain present in up to 80% of those
affected. In several double-blind, placebo-controlled

TABLE 1. Demographic and Clinical Data of 60 Patients

Age (mean) 46.6 years (range 21 to 79)
Male/Female 42/18
Duration of pain (mean) 9.1 years (range 6 months to 50 years)
Unilateral pain 11 (18.3%)
Bilateral pain 49 (81.7%)
Taking pain medication 47 (78.3%)
Taking opioids 17 (28.3%)
Previous back surgery 14 (23.3%)
Neurologic deficits 22 (36.7%)
History of back trauma 26 (43.3%)
VAS baseline maximum pain score (mean) 8.58 (range 5.7–10)
OLBPQ baseline functionality score (mean) 17.2 (0-no disability) (range 4–30)
CLBPQ baseline (number of pain days in past 28) (mean) 23.8 days (range 3–28 days)
Root pain 37 (61.6%)

VAS, visual analog scale; OLBPQ, Oswestry low back pain questionnaire; CLBPQ, clinical low back pain
questionnaire.

TABLE 2. Responders Versus Nonresponders and Response to Reinjection

Number of Responders and

Nonresponders to First Injection

Response to Reinjection at 4 Months

After Initial Injection

3 Weeks

(n=60)

2 Months

(n=37)

4 Months

(n=35)

6 Months

(n=10)

Recorded 2 Months After Reinjection

(6 Months From Initial Injection) (n=22)

Response 37 35 10 5 18
No response 19 2 22 5 1
Lost 4 0 3 0 3

Those with clinical response at each interval are the total number of patients followed up at the next time interval.
Those reinjected had a favorable response to initial injection at 2 months but were nonresponders at 4 months.
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trials, greater than 75% of treated patients with torticollis
had significant pain relief, in addition to improved
postural control.18–20 Subsequent investigators looked
at the role of neurotoxins in myofascial pain syndrome
(MPS), a condition characterized by trigger points of firm
nodules or taut bands within muscle. Early studies of
botulinum toxin A injected directly into trigger points for
MPS produced mixed effects,21 but more recent trials
reported 72% to 80% improvement of symptoms after
injection.22–24

Although these studies of MPS showed a significant
response to botulinum toxin A in some patients with neck
and low back pain, dedicated investigations of botulinum
toxin A effect on low back pain are scarce. Review of the
literature yielded two randomized and one retrospective
study of the use of botulinum toxin A and one open-label

prospective study of botulinum toxin B. No long-term or
large cohort studies were found.31

Foster et al25 conducted a randomized, placebo-
controlled, double-blind study of botulinum toxin A
versus saline injection in 31 patients with unilateral or
predominantly unilateral low back pain. Patients were
evaluated by VAS and OLBPQ at baseline, 3 weeks, and 2
months. After injection into paravertebral muscles, 73%
of subjects at 3 weeks and 60% at 3 weeks and 2 months
had a significant response. Limitations of this study were
the small size of cohort (15 patients received botulinum
toxin A) and the short duration of observation. The
authors reported no significant side effects.

Subin et al32 reported the results of a smaller
randomized trial in which 19 patients with low back pain
were seen in a pain management clinic and initially rated

TABLE 3. Responders Versus Nonresponders at 3 Weeks: Demographic and Clinical Factors

Responders Nonresponders

Total # 37 (60%) 23 (40%)
Age (mean) 44.6 years (range 22–76) 49.9 years (range 21–76)
Male/Female 26/11 16/7
Intensity 7.9 (range 3.5–10) 7.2 (range 5–10)
Duration of pain 9.6 years (range 6 months to 30 yrs.) 8.4 years (range 7 months to 50 yrs.)
Bilateral pain 32 (86.5%) 17 (73.9%)
Unilateral pain 5 (13.5%) 6 (26.1%)
On medication 29 (78.3%) 17 (73.9%)
On opioids (P=0.041) 7 (18.9%) 10 (43.5%)
Previous surgery 10 (27.0%) 4 (17.4%)
Back trauma 17 (46.0%) 9 (39.1%)
Radicular pain 22 (59.5%) 15 (65.2%)
Neurologic deficits 13 (35.1%) 9 (39.1%)
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FIGURE 1. Comparison of mean base-
line and subsequent post-treatment
scores of pain intensity. VAS, visual
analog scale; OLBPQ, Oswestry low
back pain questionnaire; CLBPQ, clinical
low back pain questionnaire.

Ney et al Clin J Pain � Volume 22, Number 4, May 2006

366 r 2006 Lippincott Williams & Wilkins



using VAS, OLBPQ, Roland-Morris Disability Score,
and McGill Pain Score. Nine of these patients were
injected and the remainder were used as controls. Follow-
up at 1 and 6 months showed improvement in the McGill
Score in seven of the nine treated patients and five of the
nine patients on the Oswestry and Roland-Morris scores.
No controls showed improvement. The degree and time
course of improvement were not stated, and additional
follow-up or repeated injection data was not given. The
authors denied any side effects to treatment.

Edwards and Dreyer33 reviewed their experience
with botulinum toxin A treatment in 17 patients whose
pain failed to respond to back surgery and who were left
with chronic disabling back pain. In this retrospective
review, comparison of pre- and post-treatment VAS and
McGill Pain results showed significant improvements in
both rating scales. No patient developed muscle weakness
as the result of treatment.

Opida34 conducted an open-label, prospective study
of botulinum toxin B (Myobloc, Elan Pharmaceuticals) in
35 patients with nonradiating chronic low back pain. Pain
was rated on a 10-point VAS at time of entry and at 3 and
12 weeks after injection. Botulinum toxin B was
administered at 10,000 units, divided equally among four
paravertebral levels (L2-3, L3-4, L4-5, L5-S1). Two thirds
of subjects reported diminution of pain on the VAS by 3.6
points at 4 weeks (P<0.001), and 4.8 points at 12 weeks
(P<0.001) after injection. No follow-up or reinjection
data were provided past 3 months.

Our report supports the benefit and safety of
paraspinal administration of botulinum toxin A for low
back pain that was shown in the aforementioned studies.
It also shows three new findings. First, initial beneficial
response predicts a beneficial response to the second
treatment (P<0.005). Second, radicular pain improves
concurrently with low back pain in the majority of
responders (68%). Finally, in low back pain, the
significant response may persist beyond the typical 3 to
4-month period in a sizeable number of responders (27%
of responders at 4 months and 13% at 6 months). The
cause of this long-duration response is not clear. It may
relate to the nature of the disorder, the treatment
technique, genetic factors, normalization of previously
sensitized peripheral or central neurons, or direct effect of
botulinum toxin A on muscle fibers.

The exact neurophysiology of botulinum toxin A in
promoting pain relief remains a subject of investigation,
but mechanisms of peripheral and central nervous system
production of pain have been suggested.35,36 Botulinum
toxin binds to presynaptic cholinergic nerve terminals, is
internalized to nerve cytosol, and inhibits the formation
of the SNARE protein complex essential for exocytosis of
acetylcholine-carrying vesicles.37,38 This effect lasts for
several months, with eventual return of function at the
original synapse. The effect of the botulinum toxins at the
neuromuscular junction has significant implications in the
amelioration of muscle pain. Muscle pain may arise
through the activation of thinly myelinated group 3 and
nonmyelinated group 4 afferents (40% of which are

nociceptors)36 concurrent with alpha-motor neuron over-
action in abnormal contraction patterns, as seen in
cramping and spasm.39 By reducing the alpha-motor
neuron release of acetylcholine, local factors acting as
nociceptive transmitters, such as substance P and
bradykinin,40 are diminished in turn. More central
mechanisms may play a part in chronic pain syndromes,
owing to the increased sensitivity of wide dynamic range
(WDR) spinal neurons.41 Under pathologic chronic
conditions, nonpainful stimuli may be perceived as
painful due to a failure in stimulus discrimination of the
WDR neurons. Nociception is exaggerated as a wider
range of peripheral inputs are seen as painful, contribut-
ing to the chronic pain state.42 Botulinum toxins may
lower the available inputs to the WDR neurons,
attenuating pain perception. One such nonnociceptive
input comes from muscle spindles, which discharge
less after being exposed to botulinum toxin A.43 Regional
blood flow patterns may be altered by the inhibition
of postganglionic cholinergic fibers within muscle
blood vessels, reducing ischemia and diminishing sensiti-
zation of muscle nociception by local factors. These
effects combine to reduce central perception of pain
through neuroplastic mechanisms in the central nervous
system.44,45

Botulinum toxin A may also modulate pain by
interrupting glutamatergic transmission. Glutamate may
be involved in the induction or maintenance of local pain,
as glutamate accumulation has been seen at the site of
local nociceptive pathology such as injured tendons and
discs.46,47 Cui et al48 showed the benefit of botulinum
toxin A for pain in animals treated with formalin to
induce local inflammation and pain. Pretreatment with
botulinum neurotoxin resulted in a reduction in the local
accumulation of glutamate and dose-dependent attenua-
tion of pain-related behaviors. This implies inhibition of
neurotransmission by botulinum toxins independent of
neuromuscular blockade.

Our study was limited because it was not rando-
mized or blinded. The extent of patient and physician bias
is unclear. Patients could have a larger or smaller estimate
of the effect of the medication, based on preconceived
expectations. Although the patients were responsible for
gauging the effect of the medication, encounters with
physicians administering successive injections of botuli-
num toxin A may introduce additional bias. The ‘‘placebo
effect’’ was not assessed. Due to the lack of randomiza-
tion, the results can only be suggestive of benefit rather
than scientifically conclusive. Randomized trials are
needed for conclusive proof of benefit. Sample error is
potentially a problem, as patients were a convenience
sample referred from specialists in the treatment of low
back pain, suggesting a cohort less responsive to
conventional interventions available from a primary care
physician. This may lead to an underestimate of the study
treatment benefit, as many of the study subjects may have
pain that is ‘‘harder to treat’’ than the general population
with chronic low back pain. Lastly, a number of study
patients dropped out from the first to second treatment,
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due in large part to military mobilizations. With these
dropouts included in a ‘‘last result carried forward’’
analysis, the response rate among initial responders
to a second injection at 6 months would have increased
to 96% (P<0.005). Alternately, if the dropouts from
months 2 to 6 were included as nonresponders, the
response rate would have been only 72% (P=0.08).
This would reduce the predictive power of the initial
response to botulinum toxin A for success of subsequent
injections.

The results of our study are encouraging. Over half
of the study patients with chronic low back pain
responded to botulinum toxin A treatment. Initial
response in our study was predictive of response with a
second treatment. Paraspinal treatment of botulinum
toxin A ameliorated the lumbar radicular pain of a
sizeable number of patients. Side effects of botulinum
toxin A treatment of low back pain were uncommon and
mild and did not cause appreciable weakness or gait
instability in the doses administered.
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