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ABSTRACT

Objective. 'To study the short- and long-term effects of botulinum neurotoxin A (BoN'T-A, Botox®,
Allergan Inc.) on refractory chronic low back pain.

Design. The effect of botulinum neurotoxin A on chronic low back pain was prospectively studied
in 75 patients with repeated treatments over a period of 14 months. Pain intensity (visual analog
scale [VAS]), pain frequency (pain days), and perceived functional status (Oswestry scale) were
assessed at baseline, 3 weeks, and at 2, 4, 6, 8, 10, 12, and 14 months. BONT-A was injected into
para-spinal muscles at 4-5 levels (between L1 and S1) unilaterally or bilaterally. The dose per site
varied from 40 to 50 units. The total dose per session ranged from 200 to 500 units. Reinjections
were performed at 4 months only when pain returned.

Results. At 3 weeks, 40 patients (53 %) and at 2 months, 39 patients (52%) reported significant pain
relief. The change in VAS, Oswestry score, and pain days was significant compared with baseline
at 2 months after each injection period (P < 0.005) and remained so over subsequent treatments.
Among initial responders, 91% continued responsiveness over the length of the study. Three
patients (4%), after the first treatment, had a mild flulike reaction that lasted 2-5 days.

Conclusion. Botulinum neurotoxin A may be beneficial in patients with chronic low back pain. A
favorable initial response predicts subsequent responsiveness. The treatment is well tolerated, and

side effects are mild and transient.
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Introduction

L ow back pain (LBP), a major health problem,
accounts for 40% of all work-related compen-
sation costs [1] and renders an annual burden
(direct and indirect) of $100 billion to the US
economy [2]. Approximately 10% of all episodes
of acute LBP develop into chronic one [3].

Reprint requests to: Bahman Jabbari, MD, Department of
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15 York Street, New Haven, CT 06520, USA. Tel: 203-
737-2464; Fax: 203-737-1122; E-mail: bahman.jabbari@
yale.edu.

Recently, a short-term, randomized, double-
blind, placebo-controlled study in patients with
chronic LBP has reported significant pain relief
after injection of botulinum neurotoxin A into
para-spinal muscles [4]. Short-term retrospective
studies also suggested benefit from this form of
treatment in chronic LBP [5,6].

In this communication, we report the results of
a 14-month, open-label, prospective study evalu-
ating the short- and long-term effects of para-
spinal muscle injections of botulinum neurotoxin
A (Botox® or BON'T-A, Allergan Inc., Irvine, CA)
in patients with refractory, chronic LBP. The pur-
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pose of this study was to address the following
questions: 1) Can BoNT-A help patients with
refractory LBP? 2) Does an initial favorable
response to this agent predict a favorable long-
term response? 3) Is repeated para-spinal admin-
istration of botulinum neurotoxin A safe?

Materials and Methods

Seventy-five patients were enrolled in this pro-
spective open-label protocol. Patients were from
a military hospital; active-duty soldiers, retired
officers, and their spouses. They met the following
inclusion criteria: 1) with LBP of at least 6-month
duration; 2) aged 18 years or older; and 3) failure
of standard medical or surgical treatment. Criteria
for exclusion were: 1) abnormal lumbo-sacral
magnetic resonance imaging (MRI) requiring
urgent surgical or medical attention; 2) current or
planned pregnancy; 3) disorders of neuromuscular
transmission; 4) known allergy or sensitivity to
BoNT-A; and 5) ongoing litigation. Patients with
prior surgery were allowed in the study. Patients
continued with their analgesic medication(s) dur-
ing the study, but were instructed not to change
the dose and avoid using new analgesics. They also
continued with their physical therapy regimen as
prescribed by routine clinical practice. Women of
child-bearing age were screened for pregnancy
with a urine pregnancy test. Informed consent was
obtained on each patient and the study approved
by the institutional review board.

During the first visit, patients were evaluated
for enrollment by a nurse assigned to the study
using the aforementioned inclusion/exclusion cri-
teria. Those who met the criteria were seen by a
neurologist who took history, performed physical
examination, and documented the level of pain
and perceived functional status by using three val-
idated scales: visual analog scale (VAS—average
and maximum), Oswestry low back pain question-
naire (OLBPQ), and pain impact questionnaire
(PIQ). The patients then received their first treat-
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ment in the same session. Follow-up visits were at
3 weeks and at 2, 4, 6, 8, 10, 12, and 14 months.
VAS, OLBPQ, and PIQ values were documented
in each subsequent visit (Table 1). VAS and
OLBPQ were the primary outcome measures in
this study. A secondary outcome measure was the
number of pain days in PIQ. An initial response
at 2 months was defined as significant when there
was: a fall of 50% or more in the individual VAS
maximum score, OLBLPQ: demonstrated two or
more level improvements in at least one functional
subset (sitting, standing, sleeping, etc.) of the test
in addition to the pain subset. The test has 10
subsets each graded into six levels (0 = no limita-
tion, 5 =maximum limitation) and PIQ: >30%
decrease in the number of pain days.

An individual VAS maximum was the maximum
VAS score during 28 days preceding evaluation,
while an individual VAS average was the mean of
daily VAS scores for that individual over the pre-
ceding 28 days. The pain days score (a part of
PIQ) was the number of pain days during the
preceding 28 days, and the individual Oswestry
score was the total score (maximum 50) for that
individual during the day of evaluation.

Group differences (responder vs. baseline) were
assessed by the Student’s #-test. Here the mean
values of all individual scores for that group of
responders (at a given point of time—bimonthly
intervals) were compared with that of the individ-
ual scores in the baseline group. For VAS average,
this would be the mean of all individual means for
that group.

Responders would be retreated with the same
effective dose at 4-month intervals if the pain
returned. Those who had no significant pain
(supported by rating scales) after first 4 months
would be evaluated for retreatment at 2-month
intervals.

Botulinum neurotoxin A was prepared by com-
bining vacuum-dried toxin with preservative-free
0.9% saline to a concentration of 100 units/mL.
Injections were made through a 1-cc tuberculin
syringe with 1.5-in, 27-gauge needle, unilaterally

Table 1 Timing of neur-exam, pain ratings, and Botex treatment
Baseline 2 Months 4 Months 6 Months 8 Months 10 Months 12 Months 14 Months
Examination X X X X X X X X
VAS X X X X X X X X
OLBPQ X X X X X X X X
PIQ X X X X X X X X
Botox injection X X X X

For most patients, Botox treatment was repeated at 4, 8, and 12 months.

OLBPQ = Oswestry low back pain questionnaire; PIQ = pain impact questionnaire; VAS = visual analog scale.
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or bilaterally, based on the predominant pattern of
pain distribution. The first site of injection was
selected to be at the vertebral level of most intense
pain (defined by the patient and physician using
deep finger pressure). Subsequent injection sites
extended to at least one (and often two) level above
and below the pain location. Thus, most patients
were injected at five sites into para-spinal muscles
between L1 and S1 vertebral levels. The rational
for this methodology was to cover as much as
possible the length of para-pinal muscles, as super-
ficial recti muscles are long and extend over several
vertebral levels. When the area of pain extended
laterally, one additional injection (same dose) was
administered at the same level to a more lateral
aspect of the paravertebral muscles. Injections
were performed without electromyographic guid-
ance. The dose per injection site was 50 units (40
units for very thin patients). The total dose per
session ranged from 200 to 500 units, depending
on presence of unilateral or bilateral pain. Patients
were instructed to report side effects at any time
during the study. Statistical significance and rele-
vant P values were calculated by comparison with
baseline scores in the three rating scales using the
Student’s t-test on spss software, version 12.0
(SPSS Inc., Chicago, IL).

Results

Seventy-five adults, 56 men, with a mean age of
46.1 years at the time of entry (range 21-79),
were enrolled in the study. The pain duration var-
ied from 7 months to 50 years (9.1 years). Sixty-
five patients had bilateral pain (88%), 20 had root
pain, and 22 had focal neurological deficits
(mostly minor sensory). Fourteen patients had
previous surgery, 15 had previous epidural injec-
tions, and 36 were on opioid medications. Thirty
patients demonstrated muscle tenderness in deep
finger pressure focally over the para-spinal
region, with five expressing referred pain con-
forming to the definition of trigger points. Six
patients had distinct muscle spasms. Lumbar MRI
was abnormal in 71 of 75 patients (95%), with
common abnormalities being single- or multi-
level lumbar or lumbosacral chronic disc protru-
sions, canal narrowing and stenosis, degenerative
changes, or a combination of these structural
changes.

Short-Term Treatment Results
At 3 weeks, 40 (53%) and at 2 months, 39 (52%)
of 75 patients demonstrated a significant response
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Figure 1 Mean pain days (PIQ)—dark, OLBPQ—gray and
VAS—uwhite, values before treatment and at 2 months after
each treatment (injections are given at baseline and for
most patients at 4, 8, and 12 months). Pain days and VAS
maximum are assessed over preceding 28 days—VAS
range: 0—100 mm, and the graph bar here is presented in
centimeter, OLBPQ score range: 0-50. P values compare

to baseline for all three measures (<0.005).
OLBPQ = Oswestry low back pain questionnaire;
PIQ =pain impact questionnaire; VAS =visual analog
scale.

to BoNT-A treatment. At 2 months, mean group
values for VAS average, VAS maximum, OLBPQ
score, and pain days (in PIQ) 5.5, 8.4, 17.2, and
23.4 fell to 3.6, 5, 12.5, and 11.1, respectively
(P<0.005 for all values) (Figure 1). Responders
reported the onset of therapeutic response within
24-96 h. Improvement of LBP was associated with
improvement or cessation of local tenderness at
the region of maximum pain. Four of six patients
with distinct muscle spasms responded to treat-
ment favorably. Nine of 20 patients with radicular
pain (45%) also reported a significant improve-
ment of the root pain. The pain totally stopped in
six patients and was reduced to less than 20% of
its intensity in three patients. In those patients
whose root pain stopped after treatment, provok-
ing maneuvers in physical examination could no
longer elicit root pain. Comparing responders
with nonresponders, there was no statistically sig-
nificant difference between the two groups with
respect to age, gender, pain intensity, pain dura-
tion, pain laterality, history of surgery, presence of
radicular pain, focal muscle tenderness, neurolog-
ical deficits, use of opioids, or the type of MRI
abnormality.

Long-Term Treatment Results

Of 39 initial responders (at 2 months), 32 com-
pleted the trial. Seven patients (17%) were lost in
follow-up. Two patients became nonresponders,
one after the second and another after the third
treatment. The two converters did not differ from
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the rest of initial responders in regard to any of
the factors depicted in Table 1. In one of these two
subjects, the frontalis muscle test did not support
antibody formation.

In responders, all scores remain improved over
the period of follow-up and after each treatment.
Figure 1 shows mean VAS, OLBPQ scores, and
pain days (PIQ) for each group at baseline and at
2,6, 10, and 14 months (2 months after each treat-
ment for most patients).

Eleven of 30 responders (36%) who finished the
14-month follow-up reported that first favorable
response lasted beyond 4 months. In six patients
the response lasted 6 months, in four patients
8 months, and one patient did not feel the need
for reinjection over the length of the study.

Three patients (4%) reported side effects.
These were mild, flulike reactions with a duration
of 3-5 days. They required no specific treatment.
Two of the three who were responders had this
reaction only after the first treatment.

Discussion

Botulinum neurotoxin A is a potent inhibitor of
acetylcholine release as well as a number of other
neurotransmitters and neuropeptides. In humans,
the analgesic effect of BONT-A was first demon-
strated after observing significant pain relief in
cervical dystonia (torticollis) [7,8]. Although the
antispasticity and antidystonic effects of Botox
are often attributed to blockade of acetylcholine
release from pres-synaptic vesicles, recent animal
studies suggest other analgesic mechanisms for
this neurotoxin: anti-inflammatory effects and
glutamate neurotransmitter inhibition [9], reduc-
tion of central sensitization by diminishing sen-
sory input to spinal cord neurons [10], attenuation
of sympathetic and parasympathetic output
[11,12], prevention of substance P release [13], and
possibly a direct effect upon spinal cord neurons
[14]. Many of these factors are thought to play
a role in the pathophysiology of chronic LBP
[15-17].

A limitation of our study is the heterogeneity of
the diagnosis and the involved mechanisms. In a
heterogeneous group, the pain can be caused by a
variety of factors. A common cause is myofascial
pain syndrome (MFPS), which often responds to
botulinum neurotoxin A treatment [18]. MFPS is
characterized by presence of trigger points, taut
muscle bands, and muscle spasms [19]. Although
a few of our patients probably had MFPS, we do
not believe that our cohort’s favorite response was
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predominantly related to it as majority of the
responders did not have trigger points or muscle
spasms.

The study presented here can be construed as
an extension of our previous, double-blind,
placebo-controlled report suggesting efficacy of
botulinum neurotoxin A in chronic LBP [4]. In
that study, at 2 months, 60% of the patients who
received BoNT-A demonstrated significant pain
relief compared with only 12.5% in the saline
group (P<0.05). Although our current open-
label study can not prove efficacy, continued
responsiveness of majority of initial responders
(91%) suggests that the drug has a beneficial
effect. The treatment also proved safe with minor
and transient side effects over the follow-up
period of 14 months.

There were other observations of practical
importance and interest in this study:

1. Over one third (36%) of initial responders did
not need a second treatment before 6 months,
a finding of fiscal importance in view of
the high cost of botulinum neurotoxin A ther-
apy. Prolonged responses are increasingly rec-
ognized in other applications of BoNT-A
therapy. Different mechanisms have been pro-
posed, including a direct effect upon the muscle
fibers [20].

2. Total cessation of disabling root pain in 6 of
20 patients suggests that para-spinal adminis-
tration of botulinum neurotoxin A can help
root pain. Only one of these six had distinct
muscle spasm in the low back area. The mech-
anism therefore seems not to be related to
reduction of muscle spasm but due to other
factors such as anti-pain transmitter/anti-
inflammatory effect of Botox or its effect on
reduction of muscle volume (transient atrophy)
surrounding the irritated or inflamed nerve
roots.

3. BoNT-A provided significant pain relief in 6 of
14 patients with failed back surgery. Edwards
et al. [6] recently have reported a similar obser-
vation in 16 patients.

In conclusion, this study showed long-term (up
to 14 months) benefits from BoNT-A treatment in
approximately half of the patients with chronic
LBP. Treatment was safe, and side effects were few,
mild, and transient. Initial responsiveness pre-
dicted later responsiveness in over 90% of the
patients. Due to high cost, the treating physician
should exert fiscal responsibility and evaluate each
patient individually for this treatment. Future
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studies should investigate benefit and efficacy in
subgroups of patients (back strain, osteoarthritis,
disc, canal stenosis, etc.), and focus on refinement
of injection techniques and on delineation of opti-
mum dose per injection site and per session.
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