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ABSTRACT

Botulinum toxin (BoNT) has become an increasingly valuable tool in dentistry, extending
beyond cosmetic applications to therapeutic interventions in myofascial pain modulation.
Myofascial pain syndrome, often associated with temporomandibular disorders and
parafunctional habits, presents a clinical challenge due to its multifactorial etiology and
frequent resistance to conventional therapies. By blocking acetylcholine release at the
neuromuscular junction and interfering with pain-related neuropeptides, BoNT provides both
muscle relaxation and analgesic effects. Clinical studies have reported reductions in pain
intensity, functional improvement, and enhanced quality of life for patients with orofacial
myofascial pain following BoNT treatment. Additionally, its esthetic benefits, such as improved
facial harmony and reduction of masseter hypertrophy, align with modern dentistry’s
emphasis on holistic, patient-centered care. Despite concerns about the temporary nature of
its effects, repeated applications, and the need for standardized protocols, the evidence
suggests BoNT represents a safe and effective adjunctive or alternative therapy. Future
research should continue to refine clinical guidelines and evaluate long-term outcomes,
consolidating BoNT’s role as a therapeutic and esthetic agent in contemporary dental
practice.
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INTRODUCTION

Botulinum toxin (BoNT), a neurotoxic protein produced by Clostridium botulinum, has
evolved from being primarily known for its cosmetic applications to becoming a versatile
therapeutic tool in medicine and dentistry. Its ability to inhibit the release of acetylcholine at
the neuromuscular junction results in temporary muscle relaxation, which not only contributes
to facial esthetics but also plays a significant role in the management of conditions
characterized by muscular hyperactivity and chronic pain. Recent research has highlighted
the potential of BONT in modulating myofascial pain, a common yet complex clinical entity
affecting the masticatory system, thus opening new perspectives for both esthetic and
functional dentistry.

Myofascial pain syndrome (MPS) is characterized by the presence of trigger points
within skeletal muscles, leading to localized or referred pain, functional limitation, and a
negative impact on patients’ quality of life. Within the orofacial region, MPS is often associated
with parafunctional habits such as bruxism, temporomandibular disorders (TMDs), and
stress-related muscle hyperactivity. Conventional management strategies, including occlusal
splints, physical therapy, and pharmacological interventions, often provide partial or
temporary relief, leaving a subset of patients refractory to standard treatments. In this context,
BoNT has emerged as a promising therapeutic alternative due to its dual action: reducing
muscle hyperactivity and influencing nociceptive pathways. Evidence suggests that beyond
muscle relaxation, BoNT interferes with the release of pain-related neuropeptides such as
substance P and calcitonin gene-related peptide, thereby modulating peripheral and central
sensitization processes that sustain chronic myofascial pain (Aoki, 2005; Dressler et al.,
2015).

Clinical studies investigating the role of BoNT in orofacial myofascial pain have
demonstrated encouraging results. Guarda-Nardini et al. (2012) reported significant
reductions in pain intensity and headache frequency in patients with myogenous TMDs
following BoNT injections into the masseter and temporalis muscles. Similarly, Jadhao et al.
(2017) observed improvements not only in pain relief but also in patients’ functional outcomes
and quality of life. These findings highlight BONT’s potential to address both the symptomatic
and functional dimensions of myofascial pain. However, the degree of improvement often
depends on factors such as dosage, injection technique, and patient selection, emphasizing
the need for standardized protocols in dental practice.

The implications of BoNT in dentistry extend beyond pain management, as its effects

contribute to esthetic outcomes that complement functional benefits. For instance, in patients
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with bruxism-induced masseter hypertrophy, BoNT injections not only alleviate pain and
protect dentition from excessive forces but also lead to a reduction in facial muscle volume,
enhancing the lower facial contour. This dual outcome reflects the growing integration of
esthetic and therapeutic dentistry, where interventions target both patient well-being and
appearance. Furthermore, BoNT has been applied in cases of smile asymmetry and
excessive gingival display, conditions where muscular imbalance contributes to both
functional discomfort and esthetic disharmony (Mazzuco & Hexsel, 2010; Chagas et al.,
2018). By bridging the gap between esthetics and function, BONT consolidates its role as a
versatile tool in contemporary dental practice.

Nevertheless, challenges remain regarding the long-term use of BoNT for myofascial
pain. Its effects are temporary, typically lasting between three to six months, requiring
repeated applications for sustained benefits. Concerns have also been raised about the
possibility of antibody development leading to secondary non-responsiveness, as well as
potential adverse effects such as excessive muscle weakness, altered mastication, or
unintended diffusion to adjacent muscles (Dressler & Adib Saberi, 2017). Despite these
limitations, systematic reviews suggest that the benefits of BoONT in carefully selected patients
outweigh the risks, particularly when conventional therapies fail to provide relief (Gupta &
Bhatia, 2010; Ernberg et al., 2011).

The flowchart illustrates the role of Botulinum Toxin (BoNT) in dentistry, emphasizing
its dual therapeutic and esthetic applications. It shows how BoNT reduces muscle
hyperactivity and pain by blocking acetylcholine release and interfering with pain-related
neuropeptides, leading to muscle relaxation, analgesic effects, and improved patient quality
of life. Additionally, the chart highlights esthetic benefits such as enhanced facial harmony
and reduction of masseter hypertrophy, aligning with holistic dental care. Finally, it addresses
challenges and future directions, including the temporary nature of its effects, the need for

repeated applications, and the importance of developing standardized clinical protocols.
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Figure 1
Flowchart of Botulinum Toxin (BoNT) Applications in Dentistry: Therapeutic, Esthetic

Benefits, and Future Challenges
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The integration of BoNT into dental practice underscores a paradigm shift toward
minimally invasive, patient-centered interventions that simultaneously address esthetic
concerns and functional impairments. As evidence continues to accumulate, BoNT is
positioned not merely as an adjunct but as a central component in the multimodal
management of myofascial pain. Future research should focus on long-term safety, optimal
dosing regimens, and the identification of biomarkers that predict therapeutic response,
ensuring that BoNT can be applied with precision and reproducibility. By uniting esthetic and
functional outcomes, the use of botulinum toxin in myofascial pain modulation exemplifies the
interdisciplinary evolution of dentistry, offering new perspectives that align with the holistic

needs of patients.
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