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Abstract

Botulinum neurotoxin (BoNT) inhibits the release of acetylcholine from cholinergic
nerve terminals in muscles or salivary glands. With reduced activation, the muscle
activity or secretion decreases. Indications for medical, non‐cosmetic use of BoNT in the
orofacial  area  include  among  others  oromandibular  dystonia,  painful  masseter
hypertrophy, Frey's syndrome, and severe drooling. The chapter covers anamnestic
characteristics of these conditions as well as clinical, electromyographic (EMG) and
laboratory findings,  treatment  methods with guided injections,  and outcome from
systematic treatment controls and follow‐up examinations.

Keywords: dystonia, drooling, Frey's syndrome, masticatory muscles, salivary glands

1. Introduction

There are a limited number of publications concerning botulinum neurotoxin (BoNT) treatment
in the oromandibular region, probably due to an overlap between the working areas for dentists
and  medical  specialists.  This  chapter  presents  various  neurological  and  neuromuscular
conditions that may benefit from treatment with BoNT, and strategies developed for such
treatment based on the collaboration between dental, neurological, and neurophysiological
specialists in hospitals and university clinics.

In addition to its action at cholinergic motor endings, acetylcholine is also an important
neurotransmitter in the autonomic nervous system. Thus, BoNT can be injected into muscles
and salivary glands to achieve therapeutic benefit in a large range of clinical conditions in the
oromandibular region such as dystonia, spasticity, and drooling. With reduced or blocked
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release of acetylcholine, the signals from the nervous system to the muscles or glands are
decreased. This results in a temporary functional denervation of the muscle fibers with
inhibition of the contractions and paralysis, and a temporary functional denervation of the
salivary glands with reduced secretion. In the oromandibular region with small muscle groups,
vital functions, and delicate anatomical structures, precise injection of the BoNT is crucial.
Diffusion at injection site and spread to unintended areas may lead to significant although
temporary discomfort. Such problems are most often swallowing difficulties due to effect on
adjacent muscle groups or dry mouth from displacement into salivary glands. Therefore, it is
strongly advocated to use guidance of the injections by EMG and/or ultrasonography to avoid
off‐target side effects and to secure effective placing of BoNT.

The latency for the full effect on the muscles after injection of BoNT is about a week, and the
effect is optimal within the first 1.5–2 months. Since neuromuscular transmission regenerates
slowly, muscle function is restored and the effect ceased after 3–6 months. Therefore, BoNT
treatments are typically repeated up to three to four times per year. Inhibition of the release of
acetylcholine from the postganglionic parasympathetic nerve ending to the salivary glands
and the effect on the salivary secretions has a similar course [1, 2, 21]. BoNT/A, onabotuli‐
numtoxinA (A/Ona), abobotulinumtoxinA (A/Abo), incobotulinumtoxinA (A/Inco), and
BoNT/B, rimabotulinumtoxinB (B/Rima) are used for the treatment of muscles and salivary
glands. There may be a small risk of developing antibodies and immunity by repeated
treatments with the same type of BoNT. Therefore, it is generally recommended to have an
interval of at least 3 months between treatments. If the patient seems to develop resistance to
one type of BoNT, so that treatment is ineffective, the other is attempted [1].

Unlike other drugs, there is no direct correlation between the dosage units for the various
compositions of BoNT. Depending on the preparation, there may be up to 50‐fold difference
in the number of units for the same treatment. Thus, the recommended dose is specific to the
individual preparations. Storage and dilution differ also for the different compositions.
Therefore, instructions for each preparation must be reviewed carefully to avoid mistakes, and
the substance for injection must be diluted with saline corresponding to the needed units and
the target for the treatment.

2. Oromandibular muscles

BoNT/A is the preferred choice for the muscles in the oromandibular region [3]. In most cases,
the indication for such treatment is based on electromyographic (EMG) examination with
bipolar surface electrodes and/or concentric needle electrodes. The indication for treating a
muscle is abnormally increased spontaneous activity. This is defined partly as a mean level
significantly above the reference for postural activity and partly as an activity pattern with
more than 100 turns per second [4]. The dose depends on the activity and volume of the
muscles (Figure 1) [1, 5–7]. When treating a muscle in a patient for the first time, the dose is
usually low. In the following treatments, it is adjusted individually corresponding to the effect.
This strategy not only reduces the possibility of side effects but also minimizes the cost.
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Figure 1. Oromandibular muscles, their maximal activation, and recommended doses of BoNT/A. Units are shown for
one muscle in one side and for the orbicularis oris muscle for each side of the upper and lower part of the lip. It is
advisable to start treatment with a low dose when treating a muscle in a patient for the first time. The patient should
be informed that injections into the digastric muscle may give temporary swallowing difficulties. A/Ona: onabotuli‐
numtoxinA and A/Inco: incobotulinumtoxinA. For A/Abo (abobotulinumtoxinA) is the dose probably 2.5 times  
higher [7].

The BoNT is injected as a bolus with cannulated electrodes and EMG guidance. One injection
site is normally sufficient in the oromandibular muscles. If unfamiliar with the possible
injection site in the oromandibular muscles, the procedures become easier after checking the
locations and anatomic details of the targeted muscles, and if possible, to palpate them during
maximal voluntary contraction (see Figure 1).

The site for the percutaneous injection into the masseter is the lower half of the superficial part,
for the anterior voluminous part of the temporalis muscle, for the medial pterygoid muscle on
the medial side of the ramus above its fusion with the masseter to form a common tendinous
sling, and for the anterior belly of the digastric muscle. With respect to the orbicularis oris
muscles, the injections are placed in the protruding parts but just above (upper lip) or below
(lower lip) the carmine margin of the lip. The lateral (external) pterygoid is best approached
intraorally to have direct access for palpation and injection. The direction of the needle
insertion is posteriorly and slightly laterally in parallel with the buccal surfaces of the maxillary
molars. Sometimes a more problematic percutaneous approach for the lateral pterygoid
muscle is used with injection in front of the tragus and the mandibular condyle. However, with
the intraoral approach, there is less vasculature encountered, and the risk of injecting several
branches of the trigeminal and facial nerves is reduced, as well as injecting the parotid gland
(that may lead to mouth dryness) [8]. In addition, the intraoral approach allows recording
during chewing as well as opening and lateral movements of the mandible [9]; (Figure 1).
When the cannulated electrode is inserted, the position is verified by the presence of well‐
defined sharp spikes with high EMG amplitude during posture. Subsequently, the level of
maximal activity is recorded to ascertain a normal interference pattern during maximal effort
of the muscle, that is, strong biting, jaw opening, lateral jaw movement, or pursing of the lips.
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2.1. Temporomandibular disorders (TMD)

As TMDs are the most common disorders in the oromandibular region, they should be
mentioned shortly. The prevalence in the adult population is 8–15% [10]. TMD are recognized
as a group of musculoskeletal and neuromuscular conditions that involve the temporoman‐
dibular joints, the masticatory muscles, and associated tissues [11]. The signs and symptoms
of TMD are orofacial pain and impaired jaw function, and they may be confused with other
conditions in the orofacial region. However, in contrast to the other conditions mentioned in
this chapter, BoNT treatment does not seem to have a significant role in the treatment of TMD
and episodic tension headaches, and evidence on the effect of BoNT on most orofacial pain
conditions is lacking [12, 13].

2.2. Painful bilateral masseter hypertrophy

Benign masseter hypertrophy is characterized by a soft swelling near the angle of the mandible.
It is relatively uncommon and may occur unilaterally or bilaterally [14].The swelling can be so
prominent that it is considered cosmetically disfiguring. Occasionally, there are also pain
symptoms. The condition may be associated with clenching and bruxism but often it is
idiopathic. Diagnosis of masseter hypertrophy should not be based on the clinical findings
alone as differential diagnoses are conditions such as tumors in the muscle and parotid gland.
The diagnosis should be supported by imaging with ultrasonic or magnetic resonance
scanning. Various treatment options have been reported including surgical reduction, while
injection of BoNT/A into the masseter muscle represents a less invasive modality [15, 16].

Figure 2. Increased bite force in a young man with painful masseter hypertrophy. Recording of maximum unilateral
clenching force during 1–2 s biting on a strain‐gauge transducer in the right and left molar region before treatment
with indications of reference values (M and SD; average of stored peak values) [17].

To illustrate the treatment strategy with BoNT for this condition, a case with a 24‐year‐old male
student is presented. He developed increasing masseter hypertrophy through some years with
high mental stress. The condition was painful and associated with a feeling of jaw tension. In
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addition, he reported sleep bruxism. The hypertrophy was documented by ultrasonic scanning
of the muscle structure. Examinations of the muscle function with bite‐force measurements
and EMG of the masseter muscles showed increased values (Figure 2). The increased muscle
volume was ascribed to his sleep bruxism, based on reports from his companions, and as the
dental attrition was greater than might be expected from his age. Treatment was performed
with BoNT/A injections into the masseter muscles. At the first treatment, the dose was low, 20
units A/Ona in each masseter. The intramuscular injections were repeated twice with 3–4
months intervals with 30 units A/Ona in each masseter to a total of three treatment series. No
further BoNT treatment was necessary as the pain and the thickness of the muscles were
reduced (Figure 3A and B). After the BoNT treatments, a bite splint was provided to reduce
further dental attrition as he still had episodes with grinding of his teeth during sleep.

Figure 3. Jaw pain and muscle activity in a young man with painful masseter hypertrophy treated with intramuscular
BoNT injection. (A) Jaw pain and feelings of jaw tension recorded on horizontal visual analog scales (VAS) before treat‐
ment and at controls during the treatment period. (B) Recordings with surface electromyography from right and left
masseter muscles during maximum biting in the intercuspal position measured before treatment and at controls dur‐
ing the treatment period. Reference value is M: 250 µV, SD: 180 µV (bipolar electrodes, mean voltage; custom‐designed
8‐channel EMG system; Electromyographic Laboratory, Dept. of Odontology, University of Copenhagen) [18].
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