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Objective: Botulinum toxin injection has been applied for pain reliefin various chronic pain syndromes. Recently, systematic
review studies reported inconclusive effects of Botulinum toxin in myofascial pain management. The present study aimed
to demonstrate the efficacy and safety of Botulinum toxin type A (BTxA) (Botox®) injection for pain reduction in myofascial
trigger point (MTrP) of the upper trapezius muscle.

Material and Method: Thirty-three patients with 48 MTrP on the upper trapezius muscles over three months with moderate
to severe pain intensity diagnosed at physical medicine and rehabilitation outpatient department were recruited between
December 2011 and March 2012. Eligible patients were blinded and randomly injected with single 0.2 ml (20 IU) of BTxA
for 24 MTrP and 0.2 ml of 0.9% NaCl solution for 24 MTrP at the most tender trigger point on the upper trapezius muscle.
All patients were advised for stretching exercise and ergonomic adaptation throughout the study. At 3- and 6-week after
injections, visual analogue scale (VAS), the pressure pain threshold (PPT), and reported adverse effects were measured.
Results: Both BTxA and control groups demonstrated statistically significant differences in VAS reduction and increased
PPT after 3 weeks and 6 weeks compared with before treatment. There were no statistically significant differences in VAS
reduction from baseline between the two groups at 3- and 6-week after treatment. A statistically significant difference in
improvement of PPT from baseline and 6-week after BTxA injection compared with 0.9% NaCl group was shown (1.0£0.9
and 0.5+0.7, p = 0.036). There was mild degree side-effects that spontaneous resolved within one week in both groups
without significant difference in percentage. No severe adverse effects were reported during the study.

Conclusion: The efficacy in VAS reduction of a single 20 IU of Botulinum toxin type A (Botox®) injection was not different
from 0.9% NaCl for myofascial trigger point at the upper trapezius muscle. However, Botulinum toxin type A (Botox®)
showed statistically significant more increased in pressure pain threshold at 6-week after injection without severe adverse

effects.
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Myofascial pain syndrome (MPS) is a
muscular pain symptom commonly found in clinical
practices. The prevalence of MPS in patients is about
30 to 85% in pain specialist clinics'V. Myofascial
trigger point (MTrP) is an important characteristic of
MPS defined as a very small, band of hardness, or
taut band located within a muscle that can produce
specific referred pain pattern from deep palpation®.
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The theory of integrated trigger point hypothesis is
widely accepted to explain MTrP mechanism, which
is composed of motor endplate dysfunction and
intramuscular energy crisis®.

Botulinum toxin has been studied in MTrP
eradication of chronic MPS because an activation of
toxin might be able to block a release of acetylcholine
at the presynaptic terminal resulting in a muscle
relaxation. Therefore, the pain is relieved by preventing
the release of pain neurotransmitters at the sensory
neuron®®. However, the previous studies were not
able to provide a clear conclusion with the efficacy of
MTrP treatment by Botulinum toxin”. The present
study aimed to demonstrate the efficacy and safety of
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a small quantity single injection of Botulinum toxin
type A (BTxA) (Botox®) for pain relief in chronic MPS
of upper trapezius muscle comparing with 0.9%
sodium chloride injection.

Material and Method
Sample size

The present study calculated sample size
based on using 1.38 cm differences in visual analogue
scale (VAS) score with standard deviation of 1.36
from previous study®. The 21 MTrP in each group
were required to provide 90% power for detecting
the difference with 2-sided test (a0 = 0.05). Allowing
for 20% drop out, therefore, 48 MTrP were enrolled
before randomization.

Study population

The patients with MTrP of the upper
trapezius muscle diagnosed at physical medicine and
rehabilitation outpatient department, Phramongkutklao
Hospital were recruited between December 2011 and
March 2012. The eligible criteria included patients
aged 18 to 70 years, experienced MPS more than
three months with previous standard treatment and a
moderate to severe intensity (at least 3 points) of VAS
score. The patients with pregnancy, rheumatologic
disorder, neuromuscular diseases such as radiculopathy
and myelopathy, conditions associated with
coagulopathy or taking anticoagulant medicine, and
previous Botulinum toxin therapy within three months
were excluded. Patients were divided into two groups
by a computer-generated randomization schedule.
The allocation sequence was concealed in opaque
envelop. The experimental group was injected with
Botox®, Botulinum toxin type A (BTxA) (a mixture of
100 IU to 0.9% NaCl 1 ml) at the most painful MTrP
of upper trapezius muscle for 0.2 ml (20 IU) single
injection and single point with one inch in depth by
using 1 ml insulin syringes and a 27 gauge needle. The
control group was injected with 0.2 ml of 0.9% NaCl
solution at the most painful MTrP with the same
technique. The appearance of BTxA and 0.9% NaCl
solution are clear and unable to differentiate by sight.
A well-experienced physiatrist who performed the
injection to the subjects was blinded from the type of
injection and subject group identification.

All patients were advised to perform
stretching exercise at upper trapezius muscle,
suggested for ergonomic adaptation, stop the
physiotherapy program, and allowed to take only
paracetamol for pain relief. The other physician who
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Fig. 1  Trial profile (CONSORT diagram).

did not perform the injection was the assessor
and blinded from the subject group. The assessor
measured the patients’ pain intensity including VAS
score and pressure pain threshold (PPT) by using
Fisher algometer (FDK20, Wagner instruments,
Greenwich CT, USA) at before treatment, 3-, and
6-week after injection. The adverse effects and
recorded number of paracetamol taking were asked
at the end of study (Fig. 1).

Statistical analysis

Clinical data are presented using descriptive
statistics including frequency, percentage, average, and
standard deviation. The mean values of VAS score
and PPT within each group at before injection, 3-,
and 6-week after injection were compared by using
one-way repeated measures ANOVA. Unpaired t-test
was used to compare the mean differences from
baseline of VAS score and PPT between two groups at
two points of time including 3-week and 6-week after
injection. Statistical analyses were performed using
STATA/MP12 package version.

Results

Baseline demographic and clinical
characteristics of the patients in comparison groups
were shown in Table 1. All 33 patients with 48 MTrP
were classified by pain type as 18 patients of unilateral
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pain and 15 patients of bilateral pain. Eight patients of
unilateral pain patients were injected with BTxA and
the rest were injected with 0.9% NaCl. For those
bilateral pain patients, four of them were injected with
BTxA, three patients injected with 0.9% NaCl, and
eight patients had different injection on each side.

At before treatment, 3-, and 6-week after
injection, the mean of VAS score were 6.7+1.2,
3.542.5, and 2.442.0, respectively in BTxA group and
6.311.2, 3.3+2.8, and 3.443.6, respectively in control
group (Fig. 2). The mean of PPT at before treatment,
3-, and 6-week after injection were 1.610.4, 2.1+0.6,
and 2.610.8, respectively in BTxA group and 1.7+0.4,
2.0£0.5, and 2.2+0.7, respectively in saline injection
group (Fig. 3). Within BTxA group, the data
demonstrated statistically significant VAS reduction
and increased PPT at 3- and 6-week compared with
before treatment (p<0.05). The control group by
using 0.9% NaCl injection also showed statistically
significant VAS reduction and increased PPT at 3-
and 6-week compared with before treatment
(p<0.05). There were no statistically significant
differences in VAS reduction (mean differences) from
baseline between the two groups at 3- and 6-week
after treatment. However, a statistically significant
differences in higher PPT (mean differences) from
baseline and 6-week after BTxXA injection compared
with 0.9% NaCl group was shown [-0.5 (95% CI -0.9,
-0.1), p =0.036] (Table 2).

Table 1. Baseline demographic and clinical characteristics
of the patients in each group

BTxA  0.9% NaCl
(n=24) (n=24)
Sex
Male 4 (16.7) 2(8.3)
Female 20(83.3) 22(91.7)
Age (years) 39.8£10.1 38.8+10.8
BMI (kg/m?) 24740  25.6%4.6
Number of side of the body with
upper trapezius MTrP (sides)
Right 11(45.8) 13(54.2)
Left 13(54.2) 11(45.8)
Pain duration (months) 24.5420.2 28.14£22.9
VAS (0-10) 6.7+1.2 6.3t1.4
PPT (kg/cm?) 1.6£0.4 1.7£0.4

BTxA = Botulinum toxin type A; NaCl = sodium chloride;
BMI = body mass index; VAS = visual analogue scale; PPT
= pressure pain threshold; MTrP = myofascial trigger point
Data are expressed as n (%) or mean + standard deviation
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Fig.2  VAS scores at before injection, 3-, and 6-week after
injection (BTxA = Botulinum toxin type A; NaCl
= sodium chloride; VAS = visual analogue scale).
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Fig.3  PPT at before injection, 3-, and 6-week after

injection (BTxA = Botulinum toxin type A; NaCl
= sodium chloride; PPT = pressure pain threshold).

Paracetamol tablets were used to relieve pain
in the first three weeks. Three patients (12.5%) in BTxA
group took two tablets, while only two patients (8.3%)
in 0.9% NaCl control group took the same amount
of paracetamol. Hence, there were no statistically
significant differences between the comparison
groups (p = 1.000).

In terms of adverse events of injections,
11 patients in BTXA injection group (45.8%) had
non-severe effects after a few days of the injection.
One patient had 2 cm skin redness round the injection
site, two patients felt feverish for one day, four patients
felt tight on the injection site for one day, three patients
felt stiff on injected shoulders for two days, and
one patient had skin redness and felt stiff. Similarly,
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Table 2. Comparison of mean differences from baseline of VAS score and PPT between 2 groups (BTxA and 0.9% NaCl)
3-weeks after injection 6-week after injection
Mean differences between groups (95% CI) p-value = Mean differences between groups (95% CI) p-value
VAS 0.25(-1.2, 1.7) 0.725 1.3 (-0.3, 3.0) 0.112
PPT -0.2 (-0.5, 0.2) 0.344 -0.5 (-0.9,-0.1) 0.036

Data are analyzed by using the unpaired t-test for mean differences from baseline between 2 groups at 3-week and 6-week

after injection

10 patients in saline injection group (41.7%) had
non-severe effects after a few days of the injection.
One patient had 2 cm skin redness around the injection
site, two patients felt feverish for one day, three patients
felt tight on the injection site for one day, two patients
felt stiff on injected shoulders for two days, and
two patients felt drowsier on injection days. These were
mild degree side effects with spontaneous resolved
within one week in both groups without significant
difference in percentage between the two groups
(»=0.771).

Discussion

The presented study showed the efficacy of
upper trapezius muscle myofascial pain relieved by a
single BTxA (Botox®) injection. Patients injected by
20 IU of BTxA at the most painful tender point on the
upper trapezius muscle had a statistically significant
higher PPT by algometer than patients with 0.9% NaCl
solution injection after six weeks of the injection.
There were no statistically significant differences in
VAS reduction from baseline between the two groups
at 3- and 6-week after treatment. Adverse events found
in treatment groups had no statistically significant
differences. All 11 patients affected had non-severe
adverse events and a complete recovery within
three days.

When comparing with previous studies,
there were some results consistent with the present
study®19. Regarding to previous studies that
supported the efficacy of Botulinum toxin in MTrP
pain relief, a significant pain reduction showed after
four weeks of the injection and the pain relief
remained for 12 weeks after the injection. These earlier
studies were consistent with the present study that
pain relief showed significantly on six weeks after
the injection compared with the baseline.

Assignificant increase in PPT values in BTxA
injection group certainly proved that Botulinum
toxin could reduce MTrP pain. However, VAS scores
of treatment groups showed no significant differences
at 3- and 6-week in the present study. It might be an
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improper use of VAS for evaluation in local pain points.
VAS scores could diverge if there was other pain
muscle nearby and showed inaccurate scores that was
not truly MTrP pain. VAS is a subjective assessment
reference, which is uncertain and inaccurate whereas
PPT is used at local pain points to evaluate pain
intensity and get high accuracy by using algometer
pressing directly on pain muscle points. As the present
study evaluated only one MTrP, PPT should be a proper
evaluation to measure pain intensity in myofascial pain
treatment study. Furthermore, the algometer is able to
evaluate inter- and intra-examiner reliability in high
values so that it can be used for quantitative, objective
measurement'). The algometer may specifically
response to latent trigger point improvement so the
results from the present study may indicate the specific
effectiveness in MTrP eradication compared with
normal saline control treatment.

A proper amount of Botulinum toxin
injection on each point currently had no standard
amount. A low amount (5 IU per point) of toxin might
not have a significant pain relief and a high amount of
toxin might cause more or severe adverse events!>14,
Therefore, the present study chose moderate dosage of
BTxA leading to the efficacy in pain relief and less
adverse effects.

Conclusion

The present study concluded that the efficacy
of a single 20 IU of Botulinum toxin type A (Botox®)
in VAS reduction was not statistically different
from 0.9% NaCl for myofascial trigger point at the
upper trapezius muscle. However, Botulinum toxin
type A (Botox®™) was able to demonstrate statistically
significant increased in pressure pain threshold at
6-week after injection without severe adverse effects.

Study limitation

There were some limitations of the presented
study. The follow-up period was too short to identify
the duration effect of Botulinum toxin. Further
studies should extend the duration of follow-up until
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medicine is ineffective. Only upper trapezius muscle
was particularly selected in the treatment so the
applied use of other muscles is needed in further
studies to get a proper injected dosage. Additionally,
the evaluation of pain reduction was specifically
considered while other outcome evaluation such as
functional aspect, quality of life, and cost-effectiveness
were not included. Last but not least, the recording of
co-interventions such as physical therapy, massage,
and exercise were not covered in the present study.
However, all participants were informed to avoid any
co-interventions during the study.

What is already known on this topic?

Botulinum toxin has been studied to apply
in MTrP treatment in chronic MPS by blockage
the release of acetylcholine at presynaptic terminal
resulting in muscle relaxation and preventing release
of pain neurotransmitters at sensory neuron. In 2012,
the systematic review of four high quality studies
revealed no statistically significant improvement pain
score and PPT of relatively high dosage BTxA compared
to saline injection, indicating the inconclusive evidence
to support the effectiveness in MPS treatment.

What this study adds?

The present randomized, double-blind,
placebo-controlled study support the evidence that PPT
on upper trapezius MTrP was improved statistically
significantly as compared to saline injection at 6-week
after the intermediate doses (20 IU) of single BTxA
injection. This evidence tended to demonstrate the
superiority of BTxA in MTrP eradication compared
with 0.9% NaCl.
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