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Abstract: Botulinum toxin affects the neuromuscular junctions to create its therapeutic effects. It prevents the
release of acetylcholine and provides the formation of flux paralysis. The cosmetic use of botulinum toxin is well
known however there are also many clinical applications. Botulinum toxin can be used in various pathologies
from migraine to hyperhidrosis. It acts by preventing contractions at trigger points that cause pain in bruxism. It
provides regression and improvement in muscle pain and prevents the muscle hypertrophy and gives out better
cosmetic results.
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I. INTRODUCTION

Botulinum toxin is a toxin obtained from Clostridium botulinum bacteria and shows its effect by
blocking neuromuscular activity for a certain period. [1] Dr. Alan B. Scott started using the toxin for the
treatment of strabismus in the 1970s. [2] After Dr. Scott’s success, the toxin has been applied in various cases of
neuromuscular pathologies including tics and involuntary tremors. [3,4] Its use in cosmetic fields started getting
noticed when Dr. Jean Carruthers observed that the wrinkles between the eyebrows disappeared in a patient, he
treated for strabismus in 1992. [5,6] The cosmetic use of botulinum toxin was approved in 2002 by the FDA. [7]
The toxin’s use for medical purposes has expanded in recent years. The treatment of jaw joint disorders,
masseter muscle hypertrophy, bruxism (very severe clenching and grinding of the teeth), muscle spasms include
botulinum toxin injections. [8,9] The toxin can be applied to the armpits, palms, soles of the feet to prevent
excessive sweating. [10] It is even used in the treatment of excessive salivary secretion caused by some
psychiatric and neurological diseases. [11]

1. BOTULINUM TOXIN APPLICATION IN MIGRAINE

Migraine is a disease that seriously reduces the quality of life and workforce. [12] Genetic and
environmental factors are known to play a role. It is more common in women. [13] "Chronic migraine pain" is
referred to if migraine pains occur more than 15 days of a month with different intensities. [14]

10% of migraine patients are chronic migraine patients. Familial transmission is at the rate of 40-75%.
[13,15] Usually, throbbing headache on one side of the head, intolerance to light and sound, nausea are seen.
Some foods consumed (chocolate, dairy products, soy products, caffeinated drinks, etc.), not consuming enough
water, eating by skipping meals, sleep irregularities, exhausting the body by doing intense and uncontrolled
sports, very bright lights, sudden weather changes, psychological factors, Causes such as hormone changes and
alcohol consumption trigger migraine attacks. [13, 16]

Levels of Migraine can be listed as the following: Level 1: Migraine attacks are rare at this level.
Patients have at least 2 and at most 7 attacks per month. Level 2: Migraine attacks become frequent. There is
chronicity. There are at least 8 and at most 12 attacks per month. Level 3: This is the most critical level of the
disease. The patient moves away from his daily life and suffers pain for at least 20 days a month. Types of
Migraine can be listed as the following: Migraine Without Aura: Only headache is seen. Migraine with Aura:
Hazy vision or inability to see, nausea, seeing light spots, stiffness when talking, etc. In the basilar migraine
type, attacks of tinnitus and dizziness occur. [17-19]

In recent years, botulinum toxin (BTX) application in migraine has become a highly preferred method
to reduce the number and severity of attacks in chronic migraine patients. It is a secondary treatment method
aimed at preventing the onset of chronic migraine attacks by weakening the areas of excessive muscle
contraction that trigger migraine attacks with the effect of the toxin in a controlled manner. [20,21] In 2010, the
FDA (American Drug Administration) approved botulinum toxin as a drug for the prevention of migraine. [22]
After this approval, botulinum toxin applications for migraine began to be widely used. Botulinum toxin is
applied to certain points to determine the muscle clusters that initiate migraine attacks and to reduce active
contraction forces. BT X is injected into the determined points in the forehead, temples and the neck. [20,21] The
effect starts from the 3rd day. However, the full clinical effect occurs within 10-14 days and lasts 4-6 months.
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The effect lasts shorter in those with a high metabolic rate. [20, 23] BTX for migraine is a treatment that must be
done by a specialist since the toxin application involves the head and neck region according to the severity of
migraine.

I1l. BOTULINUM TOXIN APPLICATION TO THE MASSETER MUSCLE

The masseter is the name given to the chewing muscles on both sides of the jaw that enable us to
tighten our jaw. Botulinum toxin is injected into the masticatory muscle (masseter). Thus, the muscle that has
grown more than normal due to clenching and grinding is weakened and contracted. It also helps with the
problem of clenching teeth as it relaxes the jaw muscles and relieves the general tension in the face. The pain in
the temples and ears of the patients decreases and disappears. The cosmetic results of BTX also occur. [8]

Botulinum toxin application to the masseter muscle also improves the square face appearance caused
by excessive muscle growth, resulting in a thinner, younger face shape. It makes a round or chubby face
slimmer and more prominent; reveals the cheekbones, makes the chin area look thinner. [24]

Botulinum toxin is injected directly into the masseter muscle. This process takes less than ten minutes.
Most patients can withstand the injections even without anesthetic cream. After the application, you can return
to daily activities. It is necessary to wait two to three weeks to see the full effect. Results can last from four to
six months, depending on how fast your body metabolizes BTX This process should be repeated every six
months to maintain the effect of BTX. [8]

1IV. BOTULINUM TOXIN APPLICATION IN HYPERHIDROSIS

Excessive sweating of the hands, feet and armpits bother people suffering from hyperhidrosis and it can
cause uncomfortable social situations. It affects personal and professional life. It might decrease the person's
self-esteem. [25]

Before starting the botulinum toxin application for sweating, local anesthesia cream is applied to the
area to be treated. The local anesthetic cream takes approximately 20 minutes to numb the area. At the end of 20
minutes, the excess cream is cleaned off the skin. The injection period usually takes up less time and is complete
after 10 minutes on average. It takes 3 to 7 days for the BTX to show its effects and prevent hyperhidrosis.
While the effect lasts for 4-6 months in aesthetic applications, the duration of effect in hyperhidrosis treatment
extends up to one year. [26, 27]

V. BOTULINUM TOXIN APPLICATION IN HYPERSALIVATION
Hypersalivation is a condition in which saliva flows out of the mouth continuously, which may occur in
children and adults, disturbing the patient and their relatives. This situation may occur because of neurological
or psychiatric diseases. [28] The secretion is reduced by injecting botulinum toxin into the excessive salivary
gland or glands. Anti-salivatory effect is achieved by blocking the release of acetylcholine at the neuroglandular
junction of the gland. [29]

VI. BOTULINUM TOXIN APPLICATION IN GUMMY SMILE
A gummy smile is when the upper lip rises excessively, and an exaggerated (more than 2 mm) display
of the gingiva occurs. This causes a cosmetically undesirable appearance while laughing for some patients.
While some of these people laugh, they try to cover up the negative picture by bringing their hands towards their
mouths. This situation improves after the applications of the BTX is made at the specified doses varying from 8
to 32 units and at appropriate points into the muscles that lift the upper lip upwards. Although the effects start at
the 5" day the visibly satisfactory results can take 15 days to be seen. [30]

VIlI. OTHER COSMETIC USES OF BOTULINUM TOXIN

Botulinum toxin applications can be applied to eliminate and reduce wrinkles and lines on the face,
forehead, between the eyebrows, around the eyes-mouth and neck. The effect of BTX application is dose
dependent and reversible cosmetic application. Parallel lines on the forehead and wrinkles around the eyes that
are described as "crow's feet" cause a tired and old face appearance. [31] The toxin can also be applied to the
lines and wrinkles called "smoker line" that occur around the mouth, especially in smokers. BTX effect occurs
less in the lower half than in the upper half. [32, 33]

Wrinkles on the neck and platysma (neck muscle) bands also cause an undesirable cosmetic
appearance. BTX is effective in eliminating the orange peel appearance on the chin and also beneficial for the
jaw lines to be thinned for a more appealing appearance. [34]

Botulinum toxin’s use cosmetic uses also include lifting the eyebrows, lifting the tip of the nose, and
reducing the sagging of the face. [35]
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VIIl. CONCLUSION
Botulinum toxin acts by temporarily relaxing the muscles it is applied to. The patient's muscle mass,

wrinkle degree, anatomical structure, and skin thickness of the application areas determine the amount of drug
to be injected. Muscle weakness starts 2-3 days after the treatment, the effects are seen in 1-2 weeks and the last
for 4-6 months. This period can take 8-12 months with repeated injections. This period may be prolonged or
shortened, depending on the patient. The patient is checked 10-14 days after the procedure. If necessary, a
second application or touch-up can be done after 4-6 weeks. In conclusion, botulinum toxin is an effective
treatment method for various clinical conditions as well as being a widely used cosmetic application.
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