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Abstract

Background:

Myofascial pain syndrome (MPS) is a common musculoskeletal condition characterized by the presence of
myofascial trigger points (MTrPs) within the muscle fibers, leading to localized and referred pain.
Conventional treatments for MPS, such as physical therapy, NSAIDs, and muscle relaxants, often provide
limited relief. Botulinum toxin (BoNT), a neurotoxin that inhibits acetylcholine release at neuromuscular
junctions, has emerged as a potential therapeutic agent for MPS. This study evaluates the efficacy of BONT
in the treatment of MPS, focusing on pain relief, trigger point resolution, and functional improvement.
Objective:

The primary objective of this study was to assess the efficacy of BoNT in reducing pain and improving
functional outcomes in patients diagnosed with myofascial pain syndrome. Secondary objectives included
evaluating the duration of pain relief, side effects, and impact on quality of life.

Methods:

A randomized controlled trial (RCT) was conducted at of Oral and Maxillofacial Surgery Department,
Karachi Metropolitan University/Abbasi Shaheed Hospital with 150 patients diagnosed with MPS, divided
into two groups: one receiving BoNT injections and the other receiving saline injections (placebo). The
primary endpoint was the reduction in pain intensity measured on a Visual Analog Scale (VAS). Secondary
outcomes included the number of MTrPs resolved, changes in the range of motion, and overall improvement
in quality of life.

Results:

BoNT treatment significantly reduced pain intensity and the number of active MTrPs compared to the
placebo group. On average, patients in the BoNT group reported a 50% reduction in pain intensity on the
VAS, while the placebo group showed only a 15% reduction. Functional assessments showed improved
range of motion and decreased disability in the BoNT group.

Conclusion:

Botulinum toxin is a promising treatment for myofascial pain syndrome, providing significant pain relief
and functional improvement in patients with MPS. The findings support its inclusion as part of a
multidisciplinary approach for managing MPS, although further studies are necessary to confirm long-term
benefits and optimal dosing.

Keywords: Botulinum Toxin, Myofascial Pain Syndrome, Trigger Points, Pain Relief, Musculoskeletal
Pain
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Introduction

Myofascial pain syndrome (MPS) is a prevalent condition characterized by the presence of
myofascial trigger points (MTrPs), which are hyperirritable spots within muscle fibers that cause
localized pain and often refer pain to other areas’. It is associated with various musculoskeletal
disorders and can significantly impair an individual’s quality of life. MPS is frequently found in
the trapezius, neck, and shoulder muscles, but it can occur in any skeletal muscle group*”>.

The diagnosis of MPS relies primarily on clinical assessment, as there are no specific diagnostic
tests. Treatment for MPS typically includes pharmacologic agents, physical therapy, dry needling,
and injections aimed at deactivating MTrPs®°. However, despite these interventions, many patients
continue to experience chronic pain and functional impairment. Recent research has introduced
botulinum toxin (BoNT) as a potential treatment option due to its muscle-relaxing properties and
ability to reduce neurotransmitter release.

BoNT, particularly BoNT-A, has been extensively studied for various medical conditions,
including dystonias, spasticity, and chronic pain disorders. BoNT works by inhibiting
acetylcholine release from nerve endings, leading to muscle relaxation and a reduction in spasm.
Given its effects on neuromuscular transmission, BONT has been explored as a treatment for MPS,
aiming to provide relief from pain and muscle stiffness.

Several studies have investigated the use of BoNT for treating MPS, with promising results
suggesting that it may be an effective adjunctive therapy. This article reviews the latest evidence
regarding the efficacy of BoNT for MPS and highlights potential mechanisms of action, as well as
its advantages over conventional treatments™?.

Methods

A randomized controlled trial was conducted at three specialized pain management clinics over a
12-month period. A total of 150 patients aged 18-65 years with clinically diagnosed MPS were
recruited. The inclusion criteria required the presence of at least one active trigger point with
moderate to severe pain, as assessed using the Visual Analog Scale (VAS) for pain. Patients with
a history of neuromuscular disorders, prior botulinum toxin injections, or contraindications to
BoNT were excluded.

The participants were randomly assigned to one of two groups: the BoNT group (n = 75) received
100 U of BoNT-A injected directly into the active trigger points, while the placebo group (n = 75)
received an equivalent volume of saline injections. Both groups were blinded to the treatment they



Sufyan Ahmed /Afr.J.Bio.Sc. 6(16) (2024) Page 4304

received. Injections were administered at baseline and at 4-week follow-up visits, with a total of
three injections over the study period.

Pain intensity was assessed using the VAS at baseline, 4 weeks, 8 weeks, and 12 weeks. Secondary
outcomes included the number of resolved trigger points (defined as reduction in tenderness and
palpation sensitivity), changes in the range of motion of affected muscles, and quality of life, as
measured by the Short Form Health Survey (SF-36).

Results

The results showed significant differences between the BoNT and placebo groups on several
measures. In the BoNT group, there was a 50% reduction in pain intensity from baseline on the
VAS at 12 weeks, compared to a 15% reduction in the placebo group (p < 0.05). Additionally, the
BoNT group had a significantly greater reduction in the number of active trigger points, with an
average of 3.2 trigger points resolved per patient compared to 1.1 in the placebo group (p < 0.01).
Functional improvements were also observed, with patients in the BoNT group showing a 20%
increase in the range of motion of affected muscles compared to a 5% increase in the placebo
group (p < 0.05). Quality of life scores improved significantly in the BoNT group, with an average
increase of 15 points on the SF-36, while the placebo group showed a modest improvement of 5
points (p < 0.05).

The incidence of adverse events was low, with only 5% of patients in the BONT group experiencing
mild transient muscle weakness at the injection site. No serious adverse events were reported.
Table 1: Change in Pain Intensity (VAS Score) at 12 Weeks

G Baseline VAS (Mean|[VAS at 12 Weeks|% Change in Pain|p-
rou
P + SD) (Mean £ SD) Intensity value
Botulinum
_ 75+£1.2 38+x11 50% <0.05
Toxin
Placebo 74+13 6.3+14 15%

Table 2: Number of Trigger Points Resolved at 12 Weeks
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G Baseline Trigger Points (Mean x| Trigger Points Resolved (Mean %||p-
roup
SD) SD) value

Botulinum

_ 42+13 32x10 <0.01
Toxin
Placebo 41+14 1.1+0.9
Discussion

This study demonstrates that Botulinum toxin (BoNT) is an effective treatment for myofascial pain
syndrome (MPS). The results indicate that BoNT significantly reduces pain, improves muscle
function, and resolves myofascial trigger points more effectively than placebo. These findings are
consistent with previous studies exploring the efficacy of BONT in managing chronic pain and
musculoskeletal disorders!?3,

The mechanism of action of BoNT in MPS likely involves the inhibition of acetylcholine release,
which leads to muscle relaxation and a reduction in muscle spasm. This provides immediate relief
from the muscle tightness associated with MPS, leading to improved range of motion and a
reduction in pain. Moreover, BONT may also have an effect on peripheral nociceptors, reducing
pain signaling at the site of inflammation®4-6,

This study also supports the growing body of evidence suggesting that BONT can provide longer-
lasting relief compared to other conventional treatments, such as physical therapy, NSAIDs, and
muscle relaxants. The reduction in trigger points and the improvement in quality of life further
highlight the potential benefits of BoNT in MPS management?’.

However, there are limitations to this study. Although BoNT demonstrated efficacy in reducing
pain and improving function, its long-term effectiveness beyond the 12-week study period remains
uncertain. Further studies with extended follow-up are needed to determine whether repeated
injections of BONT are necessary and whether the effects last beyond the initial treatment phase.
Moreover, the optimal dose and injection frequency of BoNT for MPS treatment have yet to be
fully established. Future research should focus on identifying the most effective dosing schedule
and exploring the use of BoNT in combination with other therapies to optimize patient outcomes*®

20

Conclusion
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Botulinum toxin represents a promising treatment for myofascial pain syndrome, offering

significant improvements in pain relief, functional outcomes, and trigger point resolution. The

findings from this randomized controlled trial support the inclusion of BoNT as a valuable tool in

the management of MPS, with fewer side effects compared to systemic therapies. Further studies

are needed to explore long-term outcomes and refine treatment protocols.
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