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Abstract

Commonly related to parafunctional habits, Masseteric Hypertrophy represents an
asymptomatic increase of the lower third of the face. Without gender preference, it has been
shown to be prevalent in the second and third decades of life. As an alternative to surgical
treatment, the use of Botulinum Toxin A has been increasingly effective in desired clinical
results, such as reduced muscle thickness. This study aims to report the case of application of
Botulinum Toxin A in an asymptomatic patient who presented bilateral hypertrophy of the
masseter muscle, with 120 days follow-up of application where we observed improvement in
facial aesthetics due to the reduction in volume of the muscles.
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Resumo

Comumente relacionada a habitos parafuncionais, a Hipertrofia Massetérica representa um
aumento assintomatico do terco inferior da face. Sem preferéncia por género, tem se mostrado
prevalente na segunda e terceira décadas de vida. Como alternativa ao tratamento cirdrgico, o
uso da Toxina Botulinica A tem se mostrado cada vez mais eficaz nos resultados clinicos
desejados, como a reducdo da espessura muscular. Este estudo tem como objetivo relatar o
caso de aplicacdo de Toxina Botulinica A em paciente assintoméatico que apresentava
hipertrofia bilateral do musculo masseter, com seguimento de 120 dias de aplicacdo onde
observamos melhora da estética facial devido a reducdo do volume do musculo masseter.

Palavras-chave: Toxinas botulinicas Tipo A; Hipertrofia; Misculo masséter.

Resumen

Comunmente relacionada con los habitos parafuncionales, la hipertrofia maseterica representa
un agrandamiento asintomatico del tercio inferior de la cara. Sin preferencia de género, se ha
demostrado que prevalece en la segunda y tercera décadas de la vida. Como alternativa al
tratamiento quirargico, el uso de la toxina botulinica A ha sido cada vez mas eficaz en los
resultados clinicos deseados, como la reduccion del grosor muscular. Este estudio tiene como
objetivo reportar el caso de aplicacién de Toxina Botulinica A en un paciente asintomatico
que present6 hipertrofia bilateral del masculo masetero, con 120 dias de seguimiento de la
aplicacion donde se observd mejoria en la estética facial por reducciéon de volumen del
musculo masetero.

Palabras clave: Toxinas botulinicas, Tipo A; Hipertrofia; Masculo masetero.
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1. Introduction

Masseteric Hypertrophy (MH) is recognized as asymptomatic enlargement of the
lower portion of the face (Mandel & Tharakan, 1999; Pereira Junior, et al., 2009; Shetty, et
al., 2012). The highest incidence for this condition is in the second and third decades of life,
affecting the masseter muscle bilaterally more often (Mandel & Tharakan, 1999; Shetty, et al.,
2012), with no sex preference (Shetty, et al., 2012), commonly related with parafunctional
habits (Kim, et al, 2003). As a result of this volumetric increase, a greater prominence of the
mandibular angle is observed, becoming an undesirable aesthetic complaint by the patient
(Shetty, et al., 2012).

Although MH is an uncommon condition of uncertain etiology (Fedorowicz, et al.,
2013) some factors such as malocclusion, bruxism, and temporomandibular dysfunction have
been cited as congenital or functional causal factors (Kim, et al, 2003; Shetty, et al., 2012;).
Besides the importance of the masseter muscle in a facial aesthetics, its hypertrophy alters
facial lines, causing discomfort and a negative cosmetic impact in most patients due to the
prominence of the mandibular angle (Shetty, et al., 2012; Vasileva, 2018). The MH diagnosis
can be made through clinical examination, imaging exams and muscle palpation, where its
prominence is observed when the patient performs contraction during oral closure (Shetty, et
al., 2012). The differential diagnosis includes parotid tumor, lipoma, benign or malignant
muscle tumors, and vascular tumors (Bas, et al., 2010; Shetty, et al., 2012).

Surgical interventions or conservative therapies may be performed to MH treatment.
Complications from surgical partial excision of the masseter muscle associated or not with
mandibular angle osteotomy under general anesthesia such as hematoma formation, facial
nerve paralysis, infection e mouth opening limitation (Bas, et al., 2010; Ham, 2009; Shetty, et
al., 2012) raised the need to search for less invasive modalities. The benefits of injection into
the masseter muscle with Botulinum Toxin type A (BTA) consists in his capacity to binds in
the presynaptic cholinergic nerve terminals and inhibits acetylcholine release, causing
paralysis and subsequent functional muscle atrophy (Al-Muharragi, et al., 2009; Know, et al.,
2009). The aim of this work is to report the treatment of asymptomatic masseteric
hypertrophy with the use of the neurotoxin BTA with clinical follow-up of one year, where a

reduction in muscle volume was observed.
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2. Methodology

This is a described, retrospective and qualitative study done by direct observation,
with special interest due to the few reports in the literature on the application of botulinum
toxin for the treatment of muscle hyperfunction of the masseter muscle (Pereira et al., 2018).
The data were collected through access to the medical record, through the consent signed by

the patient by a free and informed consent term for scientific dissemination.

3. Case report

A 25-year-old female patient sought dental care in a private clinic complaining of
asymptomatic volumetric increase in both sides of the mandible, associated with aesthetic
damage. No pain or other symptoms of temporomandibular disorder were related.

On clinical examination, hypertrophy of the masseter and temporal muscles was
observed bilaterally (Figure 1A), without intraoral and radiographic changes. The diagnosis of
Masseteric Hypertrophy was then established.

It was elaborated as a treatment plan the application of 40 units of Botulinum Toxin
type A (BTA) in each masseter muscle (right and left), and 5 units in the main belly of the
temporal muscle, bilaterally. After application, a seven-day follow-up was performed where
the patient evolved without complaints related to the procedure, and no signs of infection.

Reassessment after 30 (Figure 1B) and 120 (Figure 1C) days was realized. The clinical
findings demonstrated satisfactory masseter muscle atrophy bilaterally after application of

BTA, with report of improvement of facial aesthetics by the patient.




Research, Society and Development, v. 9, n. 10, 5209108935, 2020
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v9i10.8935

Figura 1. (A) Initial front photo of patient with Masseteric Hypertrophy. Follow up of 30 (B)
and 120 (C) days after application of Botulinum Toxin type A in masseteric and temporalis

muscles bilaterally.

o

Source: Authors.
4. Discussion

Masseter muscle hypertrophy is defined as the overgrowth of the muscle mass
medially to laterally (Ahn & Kim, 2007; Pereira Junior, et al., 2009). Although physical
examination and clinical history are sufficient for the diagnosis of muscle hypertrophy,
complementary imaging exams, as x-ray and computed tomography, are used in the
differential diagnosis with other pathologies and in establishing the best clinical management
(Pereira Junior, et al., 2009).

The Botulinum Toxin Type A (BTA) is composed of a heavy chain that irreversibly
binds to pre-synaptic neurons at the neuromuscular junction, thereby inhibiting
neurotransmitter release and causing paralysis in the target muscle (Al-Muharraqi, et al.,
2009). The clinics effects are visualized after seven days of administration, where its
application induces significant changes in muscle fibre composition reducing muscle strength,
generating atrophy as a consequence (Vasileva, 2018; Gart & Gutowski, 2016; Gedrange, et
al., 2013). It should be diluted in preservative-free saline, and injected immediately into the
visually located portions of the largest muscle volume, previously detected by palpation when
the patient is in dental maximal intercuspation (Pereira Junior et al., 2009). Applications have
shown a good clinical response, where muscle changes (atrophy and weakening) began

between two and eight weeks (Kim, et al., 2003) and maximum effect observed at three
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months, with product stability up to one year after injection (Pereira Junior, et al., 2009) due
to twinning of new axon shoots and neuromuscular joints (To, et al., 2001).

The BTA disadvantage is its short-lived, being reported from 2 to 6 months by
Vasileva (2018) to 18 months by To et al. (2001). This variation depends on several factors
such as dose, concentration, technique employed, patient's immune response, among others
(Gart & Gutowski, 2016). The toxin is also used extensively to address cosmetic concerns,
primarily for the rejuvenation of the upper and lower face. Adverse clinical effects such as
decreased chewing strength, dysgeusia and change in lower facial contour are also reported
(Kim, et al., 2003).

In the follow up of 30 days of application, we observed a reduction of both masseter
muscles, with similar results found in same period of time in the Jae-Hong Kim et al. (2007)
study. At 8 cases study of MH reduction with BTA injection, Lee et al. (2016) after 25 weeks
of ultrasound aid application observed reduction in chewing strength and at rest, with peak
effectiveness at 11 weeks. At comparative tomographic analysis before and after BTA
application, Kim et al. (2003) observed in a sample group of 11 patients a decrease in
masseter volume after 12 weeks. In addition to these benefits, after 120 days we noticed an
important improvement in the aesthetic complaint reported at the beginning of the treatment
by the patient, achieving at the end of the treatment the achievement of all primary objectives
and elimination of previous complaints.

Despite the low risk of the procedure and predictability, the effect of this toxin is
transient, leading to the possible need for new application for long-term maintenance of
muscle atrophy (Bas, et al., 2010). The possible complications of this procedure are damage
to the mandibular branch of the facial nerve, change in bite force, speech disturbance, muscle
pain, facial asymmetry (Bas, et al., 2010). However, the benefits such as easy application
without the need for hospitalization outweigh the risks and disadvantages, making this

modality of treatment for Masseter Hypertrophy very advantageous for the patient.

5. Final considerations

The use of botulinum toxin type A proved to be efficient in the treatment of masseteric
hypertrophy, where it was visualized after 120 days the volumetric reduction of the muscles
bilaterally and improvement of the facial aesthetics of the lower third of the face. We
emphasize the need for multicenter studies with a longer follow-up time for long-term

evaluation of the benefits of this technique.




Research, Society and Development, v. 9, n. 10, 5209108935, 2020
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v9i10.8935

References

Al-Muharragi, M. A., Fedorowicz, Z., Al Bareeq, J., Al Bareeq, R., & Nasser, M. (2009).
Botulinum toxin for masseter hypertrophy. The Cochrane database of systematic reviews, (1),
CDO007510. https://doi.org/10.1002/14651858.CD007510.pub2

Ahn, K. Y., & Kim, S. T. (2007). The change of maximum bite force after botulinum toxin
type a injection for treating masseteric hypertrophy. Plastic and reconstructive
surgery, 120(6), 1662—1666. https://doi.org/10.1097/01.prs.0000282309.94147.22

Bas, B., Ozan, B., Muglali, M., & Celebi, N. (2010). Treatment of masseteric hypertrophy
with botulinum toxin: a report of two cases. Medicina oral, patologia oral y cirugia
bucal, 15(4), 649-652.

Fedorowicz, Z., van Zuuren, E. J., & Schoones, J. (2013). Botulinum toxin for masseter
hypertrophy. The  Cochrane database of systematic reviews, (9), CDO007510.
https://doi.org/10.1002/14651858.CD007510.pub3

Gart, M. S., & Gutowski, K. A. (2016). Overview of Botulinum Toxins for Aesthetic
Uses. Clinics in plastic surgery, 43(3), 459-471. https://doi.org/10.1016/j.cps.2016.03.003

Gedrange, T., Gredes, T., Spassov, A., Mai, R., Kuhn, D. U., Dominiak, M., & Kunert-Keil,
C. (2013). Histological changes and changes in the myosin mRNA content of the porcine
masticatory muscles after masseter treatment with botulinum toxin A. Clinical oral
investigations, 17(3), 887-896. https://doi.org/10.1007/s00784-012-0750-0

Ham J. W. (2009). Masseter muscle reduction procedure with radiofrequency
coagulation. Journal of Oral &  Maxillofacial Surgery, 67(2),  457-463.
https://doi.org/10.1016/j.joms.2006.04.012

Kim, H. J., Yum, K. W,, Lee, S. S., Heo, M. S., & Seo, K. (2003). Effects of botulinum toxin
type A on bilateral masseteric hypertrophy evaluated with computed tomographic
measurement. Dermatologic  surgery, 29(5), 484-489. https://doi.org/10.1046/j.1524-
4725.2003.29117.x



https://doi.org/10.1002/14651858.CD007510.pub2
https://doi.org/10.1097/01.prs.0000282309.94147.22
https://doi.org/10.1002/14651858.CD007510.pub3
https://doi.org/10.1016/j.cps.2016.03.003
https://doi.org/10.1007/s00784-012-0750-0
https://doi.org/10.1016/j.joms.2006.04.012
https://doi.org/10.1046/j.1524-4725.2003.29117.x
https://doi.org/10.1046/j.1524-4725.2003.29117.x

Research, Society and Development, v. 9, n. 10, 5209108935, 2020
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v9i10.8935

Kim, J. H., Shin, J. H., Kim, S. T., & Kim, C. Y. (2007). Effects of two different units of
botulinum toxin type a evaluated by computed tomography and electromyographic
measurements of human masseter muscle. Plastic and reconstructive surgery, 119(2), 711-
717. https://doi.org/10.1097/01.prs.0000239453.67423.99

Know, J. S., Kim, S. T., Jeon, Y. M., & Choi, J. H. (2009). Effect of botulinum toxin type A
injection into human masseter muscle on stimulated parotid saliva flow rate. International
Journal of Oral & Maxillofacial Surgery, 38(4), 316-320..
https://doi.org/10.1016/j.ijom.2009.01.008

Lee, E. I, Kim, N. H,, Park, R. H., Park, J. B., & Ahn, T. J. (2016). Botulinum Toxin Type A
for Treatment of Masseter Hypertrophy: Volumetric Analysis of Masseter Muscle Reduction
over Time. Archives of Aesthetic Plastic Surgery, 22(2):79-86.
https://doi.org/10.14730/aaps.2016.22.2.79

Mandel, L., & Tharakan, M. (1999). Treatment of unilateral masseteric hypertrophy with
botulinum toxin: case report. Journal of Oral & Maxillofacial Surgery, 57(8), 1017-1019.
https://doi.org/10.1016/s0278-2391(99)90029-0

Pereira, A. S., et al. (2018). Metodologia da pesquisa cientifica. [eBook]. Santa Maria. UAB /
NTE / UFSM

Pereira Junior, A. J. A., Carvalho, P. A. G., & Pereira, F. L. (2009). Treatment of masticatory
muscle hypertrophy with botulinum toxin type A. HU Revista, 35(4), 315-319.

Shetty, N., Malaviya, R. K., & Gupta, M. K. (2012). Management of unilateral masseter
hypertrophy and hypertrophic scar-a case report. Case reports in dentistry, 2012, 521427.
https://doi.org/10.1155/2012/521427

To, E. W., Ahuja, A. T., Ho, W. S,, King, W. W., Wong, W. K., Pang, P. C., & Hui, A. C.
(2001). A prospective study of the effect of botulinum toxin A on masseteric muscle
hypertrophy with ultrasonographic and electromyographic measurement. British journal of
plastic surgery, 54(3), 197-200. https://doi.org/10.1054/bjps.2000.3526



https://doi.org/10.1097/01.prs.0000239453.67423.99
https://doi.org/10.1016/j.ijom.2009.01.008
https://doi.org/10.14730/aaps.2016.22.2.79
https://doi.org/10.1016/s0278-2391(99)90029-0
https://doi.org/10.1155/2012/521427
https://doi.org/10.1054/bjps.2000.3526

Research, Society and Development, v. 9, n. 10, 5209108935, 2020
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v9i10.8935

Vasileva, R. (2018). Masseter Muscle Hypertrophy in Dentistry. Scripta Scientifica
Medicinae Dentalis, 4(1),15-109.

Percentage of contribution of each author in the manuscript
Izabella Sol — 30%
Cristiano Elias Figueiredo — 15%
Cristovao Marcondes de Castro Rodrigues — 10%
Henrique Caetano Parreira de Menezes — 10%
Paulo Vinicius Soares— 10%

Marcelo Caetano Parreira da Silva — 25%




