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Correction of post-traumatic anterior open bite
by injection of botulinum toxin type A into the anterior belly
of the digastric muscle: case report
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Abstract (J Korean Assoc Oral Maxillofac Surg 2013;39:188-192)

Post-traumatic anterior open bite can occur as a result of broken balance among the masticatory muscles. The superior hyoid muscle group retracts the

mandible downward and contributes to the anterior open bite. Denervation of the digastric muscle by injection of botulinum toxin type A (BTX-A)

can reduce the power of the digastric muscle and help to resolve the post-traumatic anterior open bite. A patient with a bilateral angle fracture had

an anterior open bite even after undergoing three operations under general anesthesia and rubber traction. Although the open bite showed some

improvement by the repeated operation, the occlusion was still unstable six weeks after the initial treatment. To eliminate the residual anterior open

bite, BTX-A was injected into the anterior belly of the digastric muscle. Following injection of BTX-A, the anterior open bite showed immediate

improvement. Complication and relapse were not observed during follow-up. Long-standing post-traumatic open bite could be successfully corrected

by injection of BTX-A into the anterior belly of the digastric muscle without complication.

Key words: Open bite, Neck muscles, Botulinum toxins

[paper submitted 2013. 6. 4 / revised 2013. 7. 24 / accepted 2013. 7. 25]

I. Introduction

Bilateral mandibular angle fractures separate two posterior
condyle-bearing segments from the anterior tooth-bearing
segment'. Treatment of bilateral mandibular angle fractures
is difficult because of the high morbidity rate’. After the
reduction of the angle fractures, anterior open bite can occur
because two posterior condyle-bearing fragments are drawn
superomedially by the action of masseter, temporalis, and
medial pterygoid muscles. On the contrary, the mandibular
anterior fragment is depressed by muscles such as digastric,

geniohyoid, and mylohyoid'.
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The position of the mandible is mainly determined by
attached muscles. The muscle group for closing the mouth
is mainly attached to the ramus, and the muscle group
for opening the mouth is attached to the body. In case of
bilateral mandibular angle fractures, the mandibular body
is disconnected to the ramus area. Though open reduction
restores the connection between the ramus area and the
body area, the masseter muscle loses most of its attachment
to the ramus because of the muscle being stripped during
open reduction. Therefore, the balance of power between
the muscle groups for closing and opening should be tipped
toward the opening muscle group. The opening muscles will
then track the mandible posteroinferiorly. This mechanism
can induce the anterior open bite'. Since it is important for
opening the mouth, the digastric muscle can be a treatment
target for restoring the balance.

Intramuscular injection of botulinum toxin type A (BTX-
A) can denervate muscle by preventing the release of
acetylcholine from the terminal of the motor nerve; this
leads to the paralysis of muscle™. BTX-A can cause muscle

atrophy, thereby reducing the volume of muscle’. In this
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study, the injection of BTX-A into the digastric muscle
demonstrated the correction of post-operative anterior open
bite. To the best of our knowledge, this is the first technical
report using BTX-A for the correction of post-operative

anterior open bite.

Il. Case Report

On October 12, 2011, a twenty-year-old man visited Gang-
neung-Wonju National University Hospital with malocclu-
sion and wound dehiscence in the left retromolar area. He had
swelling and local hotness in the left mandible angle area. He
had previously undergone surgery twice at the department of
plastic surgery of another hospital but had failed to achieve
proper occlusion after both surgeries. After the surgery, the

Fig. 1. The patient already received open reduction operation
2 times in another hospital. Pre-operative three-dimension
computed tomography image of the left mandibular angle area.
Anterior open-bite and a large bony gap (arrow) were shown.
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patient had received active rubber traction for 4 weeks to
correct the anterior open bite. He also showed premature
contact in the molar area. Three-dimensional cone beam
computed tomography (CBCT) and panoramic radiography
were taken for preoperative diagnosis. There were malunion
of bony fragments and large bony gap in the left mandibular
angle area.(Fig. 1)

Thus, hardware removal and reduction and fixation were
planned intra-orally. After hardware removal, bony malunion
areas were separated using chisel and mallet. After the
separation of proximal and distal segments, proper occlusions
were established by manipulation. Internal fixation was done
using reconstruction plates and screws. Genioplasty was
performed simultaneously for esthetic reasons. One day after
operation, the anterior open bite was improved compared to
the preoperative condition, although it remained.(Fig. 2. A) To

resolve the residual anterior open bite, we applied additional
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Fig. 3. Injection sites of botulinum toxin type A in the anterior belly
of digastric muscles (arrows).
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Fig. 2. First day after the third operation.
A. Lateral view. B. Panoramic view.
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Fig. 5. Post-operative three-dimension computed tomography
image of left mandibular angle area in 4 weeks after botulinum
toxin type A injection. The gap between fragments was healed
(arrow) and the occlusion was stable.
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rubber traction over a week. Rubber was located on the anterior
tooth area and both premolar areas using 8 screws anchored
on the alveolar bone.(Fig. 2. B) In spite of active rubber
traction, there was no improvement in the anterior open bite.
To eliminate residual anterior open bite, we decided to use
BTX-A (Meditoxin; Medy-Tox, Seoul, Korea). Ten days
after the third operation, 24-gauge intravenous catheters
were inserted into the anterior belly of the digastric muscle
at 4 sites.(Fig. 3) This muscle is attached to the digastric
fossa as an internal aspect of the mandible and both sides of
the midline. We could easily find the anterior belly of the
digastric muscle using the digastric fossa. At each point, 5
units of BTX-A were injected into the muscle through the
plastic catheter. A total of 20 units of BTX-A was used.
There was no early complication after the injection of
BTX-A. The anterior open bite completely disappeared 3
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Fig. 4. Third day after botulinum toxin
type A injection. A. Lateral view. B.
Panoramic view.
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days after BTX-A injection.(Fig. 4) Elastic traction was not
used after achieving stable occlusion, with only screws kept
in preparation against any unexpected accident. CBCT was
taken 4 weeks after BTX-A injection, showing the resolution
of anterior open-bite and good occlusion.(Fig. 5) During the
follow-up, no event occurred. Occlusion was stable until
6 months after BTX-A injection. Thus, repeated BTX-A
injection was not considered.

lll. Discussion

Simple elastics traction can treat most cases of post-trau-
matic anterior open bite. The traction period may differ accor-
ding to the trauma severity, but approximately 2-4 weeks has
been reported to be adequate®”. If the post-traumatic open
bite does not improve in spite of extensive elastic traction,
the patient must feel discomfort and complain. Though the
open bite is corrected through 3 weeks of rubber traction, the
patient will suffer from 3 weeks’ treatment, and the overall
expense will also increase. BTX-A injection is a relatively
safe, non-invasive method for reducing muscle volume and
power’. In the presented case, BTX-A injection showed rapid
correction of post-traumatic open bite. Occlusal stability was
maintained until 6 months’ follow-up, and repeated injections
were not required. Therefore, BTX-A injection into the
anterior belly of the digastric muscle was an effective method
for the correction of post-traumatic open bite.

BTX-A has been injected periodically for the correction
of masseter muscle hypertrophy. Though BTX-A injection
denervates the muscle, motor nerves regenerate and renervate
again. Note, however, that BTX-A injection was done 1
time for the correction of post-traumatic open bite. Unlike
masseter muscle hypertrophy, the post-traumatic open
bite was due to the broken balance among muscles. The
muscle group for closing the mouth was detached from the
mandibular body in the bilateral angle fracture. Even after

proper reduction, these muscles were still in a state of being



stripped from the bone. After the correction of open bite, the
reattachment of these muscles could occur. Though the power
of the digastric muscle would be recovered 3-4 months later,
the muscle group for closing the mouth also exerted power
after reattachment. In this case, the balance among muscles
would not be impaired. For similar reasons, once the closure
of the anterior open bite is achieved by elastic intermaxillary
traction, anterior open bite seldom recurs after the removal of
the elastics.

In single mandibular angle fracture, only one plate is
usually applied on the external oblique ridge, which is a
tension zone of the mandible’. To secure proper stabilization,
one more plate can be applied on the inferior border of the
mandibular angle area'’. Note, however, that we applied only
metal plate on the mid-portion of the fracture line. Because of
previous surgery, severe bone resorption was observed on the
external oblique ridge and inferior border of the mandibular
angle, so we could not fix the plate and screw on this area.
Thus, we had to apply only one reconstruction plate on the
mid-portion of the mandible angle fracture line. Wound
dehiscence, swelling, and hotness were observed prior to
surgery; thus, we tried to operate with minimal dissection and
plate screwing.

In this study, the anterior belly of the digastric muscle
was selected as target of BTX-A injection. The main role
of the digastric muscle is to depress the mandible, so it
" The lateral

pterygoid muscle is also related to opening the mouth.

is primarily related to opening the mouth

Note, however, that the lateral pterygoid muscle is seated
deeply, and the complication after BTX injection will be
higher. Suprahyoid myotomy can reduce muscle power'.
Radiofrequency therapy to the digastric muscle has been
considered an additional therapy for preventing open bite
or correcting the reestablished open bite”. As an aggressive
procedure, suprahyoid myotomy can cause severe morbidity.
Radiofrequency therapy is a relatively less invasive method"
but requires an expensive device such as radiofrequency
generator. In contrast, the BTX-A injection method is
relatively cheap, requiring no special device.

BTX-A has been used for the treatment of dystonia.
Previous studies showed that injection of BTX-A into the
digastric muscle can treat jaw opening and oromandibular
dystonia'®. The suggested doses of BTX-A ranged from 3.8
to 30 units'®. In this study, we used 20 units of BTX-A. We
injected BTX-A into the muscle through plastic intravenous
catheter instead of using metal needle injection syringe.
Plastic intravenous catheter is a very useful drug delivery
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tool to the muscle. The diameter of the 24-gauge plastic
intravenous catheter is very small, and the plastic catheter is
not rigid. If BTX-A is injected into the blood vessel, there
was no effect on the muscle, possibly causing rare but severe
complication such as botulism accompanied by dysphagia,
muscle weakness, and respiratory distress'’. When the
plastic catheter is placed in a vessel, the aspirated blood can
be observed in the plastic catheter. Therefore, unwanted
intravascular injection can be avoided.

We believe the presented technique can be applied to
correct open bite in orthodontic practice or orthognathic
surgery. Simple BTX-A injection may speed up overall
treatment and minimize the post-treatment relapse. To
provide evidence of this hypothesis, a large-scale, case
control study will be required. In this stage, BTX-A injection
may be applied to selective open bite patients who do not
respond to extensive rubber traction.

In conclusion, long-standing post-traumatic open bite
could be corrected successfully by BTX-A injection into
the anterior belly of the digastric muscle without any
complication.
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