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ABSTRACT

Botulinum toxin is a neurotoxin which is produced by the Clostridium botulinum bacteria. It is an anaerobic, gram-
positive, spore-forming rod-shaped bacteria which is commonly found in soil, on plants, in water and in the intestinal
tracts of animals. All the serotypes of botulinum toxin interfere with neural transmission by blocking the release of
acetylcholine. The use of botulinum toxins has revolutionised the treatment of various ophthalmic spastic disorders,
Orofacial pain conditions, facial dystonia and periocular wrinkles. A precise knowledge and understanding of the
functional anatomy of the mimetic muscles is absolutely necessary to correctly use botulinum toxins in clinical practice.
This article is an effort to understand Botulinum toxin and its applications in head and neck.
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INTRODUCTION

One of the most poisonous biological substances known,
Botulinum toxin (BTX) is a neurotoxic protein produced
by the Clostridium botulinum bacteria and related species.
It prevents the release of the neurotransmitter
acetylcholine from axonendings at the neuromuscular
junction, thus causing muscle paralysis. There are seven
stereotype of botulinum toxin A, B, C1, C2, D, E, F, G, H,
and 1.! BTX is an organic macromolecule made up of
amino acids linked together by peptide bonds (polypeptide
chains). Biochemically it consists of a 50-kDa light chain
and a 100-kDa heavy chain connected by protease-
sensitive disulphide bridges; the bond of these chains
results in a 150-kDa protein.*

All the serotypes of botulinum toxin interfere with neural
transmission by blocking the release of acetylcholine.
When the botox is injected in the muscle in the form of
intra muscular injection, it acts on neuromuscular junction
to cause paralysis if the muscle blocking the release of the
acetylcholine from the pre sympathetic motor neurons.?

Botox can act at four different points in the body. These
four different points are neuro muscular junction,
postganglionic sympathetic and parasympathetic nerve
endings, anatomic ganglia. The doses of all commercially
available botox injection are presented in terms of units.
The physiologic response to botulinum toxin injection is
observed after 6 hours of its administration, and the
clinical results of the injection are seen within 24 to 72
hours after the procedure.? While clinically paralysis is
observed after 24 hours of the injection, the peak of the
paralytic effect occurs after 14 days after. Depending on
individual factors like doses and post blockage
instructions, the effect of BTX injection can last from 2
weeks to 6 months. In very conditions, some individuals
may take 5 days to develop symptoms and peak effect can
be seen after a period of 10 days which last up to 8-12
weeks.®

From the number of patients who were injected serially
with earlier preparation of Botox, 5-15% developed
secondary non-responsiveness from the production of
neutralising antibodies. Injection of more than 200 units
per session and repeated booster injection is given within
1 month of treatment. New advancements have been taken
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place and new Botox (BCB 2024) has reduced the
immunogenicity and lower the rate of production of
neutralizing antibody because of its decreased protein
load, it has not been proven in clinical trial yet.*

The first commercially available Botulinum toxin type A
in United States is BotoxR, it is very safe to use but only
drawback of it is that if the content vial are dissolved then
the reconditioned product loses its potency. That’s why
dermatologist tend to schedule the for sever number of
patients on the same day so the entire content of the vial
can be used.>*

In Europe, the same stereotype A of botox is marketed by
different company as Dysport; Speywood, U.K. The
potency of disport is ¥ of 1 unit of botox.

Xeomin is an innovative botox type A formulation as the
complexing protein is removed from it by extensive
purification process from Btx complex. Xeomin contain
pure 150 kD of neurotoxin. Without complexing protein
Xeomin has lowest content of bacterial protein in
comparison to all available botulinumtoxin and repeated
application of Xeomin can be done even in high dose. In
many clinical studies have found that Xeomin is similar to
Botox and 1 unit of Xeomin is equal to 1 unit of Botox.>

Neurobloxc (myobloc) is a clostridium botulinum type B
neurotoxic complex which become available in UK. There
has been very limited clinical experience in the use of this
stereotype and it is not approved for cosmetic use
anywhere in the world.

Botulinum toxin is stored in freezer below -5°C. It can be
denatured easily by bubbling or agitation. The diluent
injected gently onto the inside wall of vial. If vacuum
inside the vial is absent and do not pull the diluent, then
vial needs to be discarded.

After mixing of saline in the botox, the product is made to
store at 2-8°C and it should be used within 4 hours of
dilution. A study showed that there is no loss of activity
after 6 hour, but after 12 hours 44% and 1-2 week 70% of
activity is lost with refiguration.® For injecting botox in the
muscle or gland a 1-inch needle of 30-gauge is used to
reduce the pain injection. Doses for injection are decided
according to the mode of use, individual patient and the
mass of muscle where being injected. A larger dose is
required for a larger muscle and if there is a pre-existing
weakness in the muscle then a lower dose is required.
Many authors have suggested that administration of
injection under the guidance of electromyography
(EMG).20

Clinical application in head and neck
Laryngeal conditions

Spasmodic dysphoniaoccurs due to inappropriate glottic
closure or opening due to spasm of intrinsic laryngeal

muscles. Its symptoms include hoarseness and strangled
speech breaks. A meta-analysis was done, 30 randomized
controlled trials (RCTs) involving Botox therapy in
adductor spasmodic dysphonia revealed an improvement
to about one standard deviation across the dependent
voice-related quality of life.

Critical voice tremor is characterized by rhythmic
activation of the intrinsic laryngeal muscles. Symptoms
include break in pitch, diminished fluency and arrests. It
occurs by aging but can be seen with spasmodic dystonia.
Electromyography (EMG)-guided Botox injection into the
thyroarytenoid muscles was shown to have beneficial
effect.10

Pain

The use of Botox as a prophylactic therapy for migraine
and other types of headaches is proved by many. In this
technique, injections into muscles innervated by the facial
or trigeminal nerves (e.g., procerus, suboccipital, frontalis,
temporalis and corrugator) specific sites of pain
distribution or a combination of both. Significant
improvement from baseline were observed in patients who
are under Botox trial arm with regard to headache and
migraine days.'4

Masticatory myalgia can be explained by chronic
nociceptive irritation of the tendons and fascia of the
masseter, temporalis and medial pterygoid muscles. Many
RCT’s studies shows that botox is more effective than
saline in reducing the masticatory myalgia. Recent studies
on EMG guided Botox injection concluded that action
potential of masseter and temporalis muscle showed a
significant decrease by nearly 80% on 14th day and 25%
on 28th day.

Trigeminal neuralgia is an agonizing, enervating orofacial
pain, also known as tic douloureux, owing to the facial
expression or squinch that often accompanies the painful
episode. The incidence of TN is more commonly seen in
elderly patients. The pain is stabbing and sharp shooting
like electric shock in nature, last for about seconds to
minutes. Recent showed that BTX type A injections are as
efficient as topical anaesthetics like bupivacaine 0.5%,
lidocaine 0.5% in terms of the duration and function,
magnitude of pain relief, and quality of life, but Botox is
less cost effective.™®

Other oral and facial conditions

The most common cosmetic indication of botulinum toxin
A is in wrinkle therapy for glabella lines and platysmal
bands, and in perioral cosmetic therapies such as gummy
and asymmetry smile treatment Wrinkles such as glabellar
lines are a spontaneous facial animation that develops
when the lower facial muscles pull the skin, and they
develop mainly by the action of the procerus and
corrugator supercilia muscles. BTX-A has been used to
temporarily treat not only glabellar lines but also lateral
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cantonal lines called horizontal forehead lines, platysmal
bands, perioral lines, and crow's feet. The efficacy of BTX-
A in reducing facial wrinkles has been proven in
randomized controlled trials.

Table 1: Side effects associated with botox injection.

Mechanisms of
side effects
Injuring a blood

Type of side effects

Erythema, ecchymaosis

vessel Bruising, hematoma
The neegile Tenderness at the site of
puncturing the S

. injection
skin
Decreased sweat Dry skin

gland activity
Contamination of
the injection site
Nerve injures

Local infection, abscess

Paraesthesia or dysesthesia
“Mephisto sign”, exaggeration of
wrinkles, brow ptosis, periorbital
edema

Blepharoptosis, ptosis

Ectropion, dry eyes, corneal
irritation, corneal exposure
Blurred vision, accommodation
difficulties, retinal detachment,
diplopia, strabismus

Aesthetic in
periorbital area

Functional in
periorbital area

Aesthetic in Asymmetric smile, lip ptosis,
perioral area changes in facial expression
Functional in Trismus

perioral area Xerostomia

Localized Redness, edema, urticaria,
Generalized urticaria, diffuse
edema, anaphylactic shock
Other mechanism Headache

Diffuse spread of  Severe dysphagia

toxin (botulism) Generalized muscle weakness

Generalized

Blepharospasm can be defined as bilateral involuntary
contraction of the eyelid muscles mainly seen elderly
patients over 60 yrs. Most commonly affected muscle is
orbicularis oculi. Botulinum toxin was first used in 1995
to treat blepharospasm. Since then, it become the treatment
of choice.®

Botulinum toxin is also used to induce therapeutic ptosis,
thereby protecting the cornea at the acute phase of facial
nerve paralysis. To achieve this ptosis transcutaneous
injection of botox are given into Mueller’s muscle and
levator palpebral superioris. Botox injection is beneficial
in preventing damage as well as healing of the cornea.

An adjuvant for wound healing after oral and
maxillofacial surgery

Inappropriate muscle movement near surgical site can
inhibits healing immediately after the surgery. BTX-A
injection pre and post operatively can facilitate healing by

weaking the muscles. botox injection onto to the
masticatory muscle of face also prevents displacement of
the fractured bone of the jaw.Y’

Adverse effects

Injections with botulinum toxin are generally well
tolerated and side effects are few. Generalized
idiosyncratic reactions are uncommon, varying from mild
and transient. There can be mild injection pain and local
edema, erythema, transient numbness, headache, malaise
or mild nausea (Table 1).

CONCLUSION

Botulinum toxin type A has wide range of clinical
applications, but it also has a risk of developing antibodies
limits the repeated use of high dose injections. The use of
botulinum toxins in various ophthalmic spastic disorders,
facial dystonia and periocular wrinkles has revolutionised
the treatment. A precise knowledge is required to
understand the functional anatomy of the mimetic muscles
is for the correct use of botulinum toxins in clinical
practice. Adverse effects are usually mild and transient.
The most common complication that occurs is excessive
or unwanted weakness, and this resolves when the action
of the toxin is lost. High dose or injection at incorrect site
can cause eyelid ptosis, neck weakness, brow ptosis,
dysphagia, and diplopia. A good knowledge of the
functional anatomy and experience with the procedure
help the clinician avoid complications. In future, the
development of new potent toxins with increasing duration
of effect and effectiveness will further aid in this
expanding and interesting field of chemo denervation.
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