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ABSTRACT

Botulinum toxin has transient flaccid neuromuscular paralysis as its mechanism of action.
Recent studies are identifying new ways to use botulinum toxin for a variety of purposes,
both in the aesthetic and in the therapeutic field. This work aimed to conduct a literature
review on these applications. In the aesthetic field, botulinum toxin has shown benefit in
the treatment of hypertrophic scars, rejuvenation of the scrotal region, definition of the
gastrocnemius muscle, and microdoses use. In the treatment of pathologies, the review has
shown that botulinum toxin may be useful for the treatment of post-herpetic neuralgia
and other pain syndromes, craniofacial hyperhidrosis, rosacea, and Hailey-Hailey disease.
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INTRODUCTION

Botulinum toxin (BT) is a neurotoxin produced by the
anaerobic bacterium Clostridium botulinum, which causes botu-
lism, a serious disease characterized by the paralysis of the facial
muscles, limbs and even respiratory muscles, which can lead to
death. The mechanism of action of botulinum toxin is to de-
termine transient flaccid neuromuscular paralysis through the
chemical denervation process. Thus, it binds to the presynaptic
receptor in the neuromuscular junction; the complex formed
is endocytosed, followed by synaptosomal-associated protein-25
cleavage (SNAP-25), which culminates in the blockade of acety-
Icholine release, preventing muscle contraction until the func-
tion is repaired again in approximately three to six months."*”

Botulinum toxin can be differentiated into eight se-
rotypes named A, B, Cb, C2, D, E, F and G.The types A and B are
commercially available. In dermatology, botulinum toxin type A
is the most used since the FDA approved it in 2002.°

Botulinum toxin was used therapeutically for the first
time in the 1960s by ophthalmologists in San Francisco to cor-
rect strabismus.? Later, new studies were conducted and its use
was progressively expanded to other therapeutic areas until, fi-
nally, in 1989, it was used for the first time with an aesthetic
purpose, initially to correct asymmetries by facial paralysis and
later, in 1992, for correction of expression wrinkles.?

In esthetics, it has a well-defined use to treat glabellar
and periorbital wrinkles. However, more recent research with
new application techniques, formulations, and use in combina-
tion with fillers and other procedures has revealed its potential
for better aesthetic results, new uses, and increased patient satis-
faction.'

With non-aesthetic goals, botulinum toxin has been used
to treat inflammatory skin diseases such as acne, rosacea, psoriasis,
diseases caused or exacerbated by hyperhidrosis, and to improve
the appearance of post-surgical scars.!

The objective of this review is to report the new uses of
botulinum toxin both in aesthetics and in the therapeutic field.

Aesthetic uses

Botulinum toxin is an established option to minimize
signs of aging and tired facial appearance. Its use is mainly related
to the musculature of the facial mime. However, new cosmetic
applications have shown excellent results and should be better
known and incorporated into the dermatologist practice.>”

Wound healing

Wound healing is a complex and dynamic process depen-
dent on the coordinated activity of multiple cells. It consists of
three overlapping phases: the initial inflammatory (or migration)
phase, lasting a few days, during which cytokines and growth
factors recruit inflammatory cells; the proliferative (or mitotic)
phase, lasting few weeks and characterized by the formation of
granulation tissue, composed of fibroblasts that synthesize the
extracellular matrix and by myofibroblasts that initiate contrac-
tion; and the final stage of maturation, lasting about seven mon-
ths, which begins when the wound is closed. At this stage, the
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scar begins to retract and the edema decreases, the inflamma-
tory cells gradually reduce in number, the extracellular matrix is
degraded, the angiogenesis ceases, and the type III (immature)
collagen is modified in type I (mature) collagen.'”

Wound healing is an imperfect process, which can lead
to elevated (hypertrophic and keloid) scars, hyperpigmented, and
unsightly in appearance. Some factors influence the wound dis-
figurement, such as location, prolonged inflammation, infections,
epithelialization delay, action of pericicatricial tissue, and tension
forces of the adjacent skin.'?

Aesthetic improvement of the scar

Studies in animals have shown that botulinum toxin type
A 1njection in low doses could significantly improve the appea-
rance of facial scars, as it would have an inhibitory action on the
proliferation of the fibroblasts and, therefore, on the collagen
production in a dose-dependent manner, reducing the appea-
rance of retractions and improving the scar pattern. However,
at high doses, it would have a negative effect by inhibiting the
reepithelialization and decreasing the local angiogenesis.' > ¢

Also, the tension around the surgical scar is one of the
most relevant factors in determining the final aesthetic outco-
me. This tension, in turn, is caused by the contraction of the
local musculature. Usually, incisions are planned to follow the
lines of force in parallel, but this is not always possible: thus it’s
interesting to use other techniques to reduce possible unaesthe-
tic effects. Microtraumas caused by stress also induce prolonged
inflammation, with increased metabolic activity and extracellular
collagen and glycosaminoglycans deposition, leading to hyper-
trophic scars.®"®

The application of botulinum toxin type A can be per-
formed intraoperatively. One study demonstrated that the com-
bination of botulinum toxin, anesthetic, and vasoconstrictor op-
timizes the botulinum toxin eftect, resulting in earlier paralysis
of the treated site. Botulinum toxin type B can also be applied,
having a faster effect.’

Another study in primates observed, through standardi-
zed incisions, that the scars in the group treated with botulinum
toxin had a positive esthetic result compared with the scars in
the control group.'” There is also in the literature a case report
of patients who wished aesthetic improvement of a prior scar,
performing a scar excision and intraoperative application of bo-
tulinum toxin, with a very satisfactory aesthetic result. Within
three days, the surrounding musculature was paralyzed with
minimal tension and distention from the wound margin.*’ In
another study, analyzing the thyroidectomy procedure scars of 30
patients, individuals in the group that received local botulinum
toxin injection were more satisfied with the results than those
that received saline injections. The scars treated with botulinum
toxin type A became narrower, with natural coloring, and better
overall appearance in the six months follow-up."

Hypertrophic scar and keloids
Keloids and hypertrophic scars (HS) are caused by hyper-
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proliferation of fibroblasts, resulting in excess collagen deposi-
tion. They are disfiguring and are often associated with clinical
symptoms such as pruritus, pain, limited range of motion, con-
tracture, and psychological effects on patients. Conventional op-
tions for the treatment of hypertrophic scars and keloids include
intralesional injections of corticosteroids and 5-fluorouracil, sur-
gery, cryotherapy, radiotherapy, laser therapy, and topical silicone
gel sheets application. Recently, the use of botulinum toxin has
been studied to treat symptoms and to prevent the formation of
keloid and hypertrophic scars.! '

A recent study has reviewed the literature related to the
subject and concluded that published clinical trials showed pro-
mising results demonstrating that botulinum toxin type A can
modulate the development of keloids and hypertrophic scars.
There appears to be scientific evidence that botulinum toxin
type A negatively regulates TGF-b expression, reducing fibro-
blast proliferation and modulating collagen activity in patholo-
gical healing. However, keloid scars appear to be more resistant
than hypertrophic scars to botulinum toxin type A therapy. Ne-
vertheless, further studies are needed to more objectively define
the applicability of this therapy.'* > %15

Microdoses of botulinum toxin

The “microbotox” technique or microdoses of botuli-
num toxin application was developed by Wu in 2000 to provide
more natural effects to patients. It is based on multi-point injec-
tion of highly diluted botulinum toxin every 0.8-1.0 cm into
the dermis or at the between the dermis and the superficial layer
of facial muscles.'

The main applications of this technique are to improve
the appearance of fine lines and wrinkles by acting on the super-
ficial muscles that insert into the skin. The use of the highly dilu-
ted botulinum toxin in small amounts at each injection prevents
diffusion to deeper muscles, preventing a more frozen expres-
sion. Also, it has the advantage of reducing sweat production and
the activity of the sebaceous glands, improving the appearance
of the skin."'®!7.18

Lower face and neck region: When botulinum toxin
is applied in microdoses in the anatomical region of the platysma
muscle, it is observed an improvement in the neck skin texture
and a decrease in the activity of the superficial fibers of this mus-
cle, creating a “lifting” effect of the jowl and jaw areas, as well as
a better cervical and mentalis muscle contour. This technique is
indicated for patients with mild flaccidity of the cervical region,
i.e., with early signs of aging that do not yet have an indication
of surgery.'

This technique uses 20 units of 1 ml of saline solution
for the preparation of microdoses of botulinum toxin. Two to
three syringes containing 1 ml of the solution are used, and of
each 1 ml syringe, about 100 to 120 microinjections should be
performed. For the injection, the patient should be placed in a
semi-reclined position, with the chin raised, keeping the skin
stretched. Bleaching of the skin with the formation of papule
should be observed at the time of the injection. A slight resis-
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tance should be felt when pressing the plunger: if the solution
is easily injected, the needle was probably inserted very deeply.'®

“Accordion wrinkles”: Patients with significant pho-
toaging and loss of volume may develop multiple parallel fine
lines of varying depth ranging from the orbital region to the
cervical region, which lead to the aspect of “scratch face” or “ac-
cordion lines”. These wrinkles are more apparent when smiling,
but over time they can become static. Its treatment is challenging
due to the superficiality and length of the lines. The technique of
multiple superficial injections of highly diluted botulinum toxin
with or without hyaluronic acid (for skin hydration) may be
employed, with a maximum of 40 units per side recommended.
The eftect on treated patients was a significant improvement in
“accordion wrinkles” and skin appearance.'” '

The microdoses of botulinum toxin technique is a new
tool that has proven to be effective in treating some wrinkles and
facial aging. However, a qualified professional should perform it
since there is a risk of inadvertently paralyzing the deeper mus-
culature of the treated area.

Scrotal rejuvenation

Scrotal wrinkling can also be referred to as scrotal ru-
gosum or cutis scrotum gyratum. Some patients have excessi-
ve scrotal wrinkling and feel embarrassed at the time of sexual
intercourse. The contraction of the dartos muscle, a rugated
fascial muscle of the scrotum, in response to cold temperatures
or sexual intercourse may result in the accentuation of scrotal
wrinkling. As the contraction of the dartos muscle is a contribu-
ting component to the etiology of scrotal wrinkling, the botuli-
num toxin injection can result in a smoother, less wrinkled skin
surface. There 1s no well-defined application protocol on the
scrotal rejuvenation technique with botulinum toxin."

Muscle definition

With the evolution of the modalities of botulinum to-
xin application, its extrafacial use has been gaining prominence,
mainly in Asia. Oriental women tend to have shorter legs and
when there is hypertrophy of the gastrocnemius muscle, the fee-
ling of “stubby” legs is increased, which is considered an obstacle
to beauty for the aesthetic standards of Asians, who seek more
elongated legs, unlike Westerners. Botulinum toxin has been
used as a noninvasive way of achieving this goal. It is applied to
the medial head of the gastrocnemius muscle, which is the most
prominent and functionally redundant calf muscle.

Bogari et al. demonstrated, through a three-dimensional
magnetic resonance imaging study, that the most effective tech-
nique consists of the botulinum toxin application in 48 points,
distant about 2 c¢m apart, at a dose of 1.5 UI at each point. The
technique results in an effective reduction of the circumference
of this leg region, giving the impression of a more elongated lo-
wer limb. It is important to emphasize that this technique can be
used in thin patients, where the calf diameter is primarily due to
gastrocnemius hypertrophy. Also, it should be used with caution
as it may result in gait abnormalities and fatigue after walking or
running. In this technique, the muscle decreases to approxima-
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tely half of its original volume after five to six months, returning
to its original volume 10-12 months after the injection.*

If the individual avoids active exercise of the treated mus-
cle, the return to muscle volume pre-treatment can be preven-
ted. Clinical experience indicates that repeated injections over

several years may also result in chronic muscular atrophy.”2"-

Non-aesthetic uses

The main use of botulinum toxin in Dermatology is re-
lated to facial aesthetics. In recent years, however, the botulinum
toxin use in dermatological diseases with good results has been
observed.! Several diseases nowadays find in botulinum toxin a
differentiated option, whose effectiveness is being increasingly
studied and proven, enabling dermatologists to offer new thera-
peutic options to their patients."?

Rosacea

Rosacea is an inflammatory skin disease, with chronic
and relapsing evolution, which presents clinically persistent fa-
cial erythema, papules, pustules, telangiectasias, and recurrent
flushing. Its symptoms can cause embarrassment, low self-esteem,
anxiety, worsening the quality of life of patients. Its treatment is
challenging because, in general, symptoms respond only partially
to traditional therapies, and the tendency for recurrence is signi-
ficant. Given this picture, the use of intradermal botulinum toxin
has been investigated as a new therapy. It would block the release
of the neurotransmitter acetylcholine from the periphery of the
nerves with reduction of cutaneous vasodilation and consequent
reduction of facial erythema and flushing.?**

Many studies have been published showing the benefits
of botulinum toxin in rosacea treatment. One of the most recent
studies assessed two Korean women with resistant symptoms of
erythema and facial flushing and obtained satisfactory results.
For the treatment, 50 Ul of botulinum toxin was diluted in 2.5
ml of sterile saline, resulting in a concentration of 2 UI for every
0.1 ml of the solution. Intradermal botulinum toxin injections
were applied vertically at a 90° angle at marked points every 1
cm in the entire erythema area, exceeding 1 cm of this area. Two
sessions were held, with intervals of one week between them.
In the first session, most of the product was applied, and in the
second, it was applied only in the areas of remaining erythema.®

The mesotherapy is another form of botulinum toxin
application, also presenting positive results. Bharti ef al. descri-
bed the intradermal botulinum toxin injection (10 U/mL) as
0.05 mL microdroplets in the central region of the face. The
injections are spaced every 0.5 ¢cm and applied under topical
anesthesia. Improvement in erythema, edema, telangiectasia, and
flushing was observed within one to two weeks, and this impro-
vement lasted approximately three to four months when it was
necessary to repeat the treatment.*

In 2017, Dayan et al. conducted a randomized double-
-blind study in which patients receiving botulinum toxin injec-
tions presented a significant reduction in the primary characte-
ristics of rosacea at four weeks post-treatment, while the group
receiving the same volume of injection with saline solution sho-
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wed no improvement.” These new findings demonstrate that
botulinum toxin can be considered a safe and effective agent
to reduce the severity and symptoms of rosacea, in addition to
increasing patient satisfaction.

Decreased acne/ sebum production

In recent years, several studies have shown promising re-
sults of the botulinum toxin use to improve skin oiliness and,
consequently, acne. The results of recent publications have in-
dicated a significant reduction in sebum production and have
demonstrated a correlation between sebum production and in-
jection techniques, although the dosage used is unknown. There
is also evidence to suggest that the action of acetylcholine on
the muscarinic receptor is an important regulator of sebum pro-
duction.’

Shah published one of the first reports in the literature
in 2008 where 20 patients were evaluated after the intradermal
administration of botulinum toxin in the “T zone”. A significant
photographic improvement after one month of treatment was
observed in skin oiliness, as well as a decrease in pore size in 17
of the 20 patients analyzed.”

Subsequently, Rose & Goldberg applied intradermal
botulinum toxin in the frontal region of 25 patients, obtaining
results that suggest that botulinum toxin reduces the sebum pro-
duction in patients with oily skin, with a high degree of satis-
faction.”

In 2015, Min et al. conducted the first prospective, ran-
domized, double-blind study in 42 female patients to assess the
amount of sebum in the frontal region of individuals treated
with intramuscular botulinum toxin. In fact, the study confir-
med the reduction of sebum excretion around the region of
application of 2 UI of botulinum toxin without the benefit of
larger doses (4UI). However, away from the injection site, the
sebum production gradually normalized, even increasing in areas
without botulinum toxin, perhaps by a compensatory mecha-
nism. Sebum production was recovered after 16 weeks of follo-
w-up. Additionally, although it was not the objective of the study,
a reduction in the pore size in these patients was also observed.”

Craniofacial hyperhidrosis

Hyperhidrosis 1s defined as excessive sweating, being a
common symptom in the population, and causing psychological
and social problems. Craniofacial hyperhidrosis can affect only
the face and scalp, or be part of a genetically engineered hyperhi-
drosis, often involving multiple sites of the skin. Botulinum toxin
type A is well established in the treatment of hyperhidrosis in
other sites. In the case of craniofacial hyperhidrosis, botulinum
toxin type B, which is not widely used for this purpose, could
be advantageous, as it would act less on motor neurons, thus
preventing eyebrows hair loss.”!

Karlgvist et al. used botulinum toxin type B to treat facial
and scalp hyperhidrosis in 42 patients, finding a positive result in
the reduction of sweat production and mainly in patients’ quality
of life. The treatment used 5 UI of intradermal botulinum toxin
type B injection, spaced 15 mm between the points of applica-
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tion throughout the hyperhidrosis area, sparing the forehead area
distant less than 4 cm from the eyebrow. Of the treated patients,
18% complained of temporary forehead stiffness and eyebrows
hair loss; nevertheless, most of these patients returned later for
new applications due to the hyperhidrosis improvement.”!

Another study reported the use of botulinum toxin
type A in 11 female patients with postmenopausal craniofacial
hyperhidrosis. Intradermal botulinum toxin injections of 0.1 ml
(25 UI/ml concentration) were performed in the areas to be
treated and 64% of the patients perceived complete response in
their symptoms with no observed adverse events.”

Fox-Fordyce disease

Nowadays, given its already established use and its new
applicability, botulinum toxin has been considered a therapeutic
possibility for other skin diseases. Fox-Fordyce disease is charac-
terized by intensely pruritic papules in the regions of the apo-
crine glands, for which there is currently no definitive treatment
or a known cure. In 2016, a 52-year-old female patient with
this disease was treated with intradermal botulinum toxin type
A injections, 2 U, every 2 c¢m, totaling 100 UI for both armpits.
After the treatment, the patient presented a marked reduction
in the size and number of axillary papules, as well as a complete
improvement of the local pruritus. This case showed that botuli-
num toxin type A might be considered a therapeutic option for
recalcitrant Fox-Fordyce disease. However, clinical trials are still
necessary to assess the best treatment modalities for this disease.”

Hailey-Hailey’s Disease

Hailey-Hailey’s disease (HHD), also known as familial
benign chronic pemphigus, is an unusual bullous dermatosis
whose anatomopathological feature is characterized by supraba-
sal acantholysis, giving the epidermis the appearance of a “dila-
pidated brick wall”. Clinically, it presents flaccid blisters, painful
erosions, and fissures in the intertriginous regions, especially in
the axillary and inguinal areas. The disease has a recurrent course
and is often complicated by a secondary infection. Traditional
treatments for Hailey-Hailey’s disease include oral and topical
antibiotics and corticosteroids, cyclosporin, dapsone, and metho-
trexate for patients with recalcitrant disease. However, none of
these agents provides long-term relief for most patients, urging
to seck other therapies. As Hailey-Hailey’s disease is exacerbated
by sweat, friction, and heat, botulinum toxin type A has been
identified as useful for the treatment of this disease in the recent
literature, since its injections result in denervation of the sweat
glands, with reduction of sweating and less chance of macera-
tion, consequently preventing the development of secondary
infections.'?* 353

Studies have shown that the use of botulinum toxin type
A resulted in marked improvement and long-term remission of
the disease, with the advantage of being easy to apply and having
few adverse events. Some authors even suggest that currently
it could be considered the first line of treatment after failure
with topical corticosteroids and antimicrobials use.** *>%¢ It is
recommended to use 100 IU to 200 IU of botulinum toxin type
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A 1n the affected sites, with an average of approximately 50 U
per armpit or groin. A 100 UI vial of botulinum toxin can be
reconstituted in 4 mL of saline, reaching a dilution of 2.5 UI for
every 0.1 mL of solution.”

Psoriasis

Inverse psoriasis affects especially the flexural areas, and is
characterized by erythematous, exulcerated, and infiltrated pla-
ques associated with local burning sensation and pruritus. Some
studies and case reports have shown that botulinum toxin could
be a therapeutic option for inverse psoriasis by reducing local
sweating and, consequently, maceration and infection. Also, it
was believed that it would inhibit neuropeptides, reducing in-
flammation and pain transmission.'?

Zanchi et al. demonstrated the first favorable results with
botulinum toxin use in a study with 15 patients with inverse
psoriasis who were treated with injections of 2.4 UI of botuli-
num toxin, placed 2.8 cm apart from each other, totalizing 50 UI
or 100 UI of toxin per patient. Improvement in erythema extent
and infiltration intensity was observed in 87% of patients and
maintained for 12 weeks after treatment. Due to these findings,
because it acts in controlling inflammation and substances invol-
ved in the mechanism of inverse psoriasis, botulinum toxin may
become a new option in inverse psoriasis treatment.”’

In the treatment of plaque psoriasis, studies show less po-
sitive results. Bagherani et al. conducted the first double-blind
randomized study to assess the efficacy of botulinum toxin in
the treatment of plaque psoriasis. Twenty subjects were recruited,
from which two psoriasis plaques were selected: in one, a saline
solution was applied, and in the other, a total of nine injections
of 4 UI of botulinum toxin type A was applied at each point.
The treated plaques were reassessed after one, three, four and
eight weeks of treatment but did not achieve a statistically sig-
nificant improvement over the control group.” However, in our
review, we found a case report demonstrating a sustained local
improvement of a psoriasis plaque in a patient after a single in-
jection of intradermal botulinum toxin.*

Thus, while the results, for the time being, are discoura-
ging, further studies on the subject may still be necessary.

Notalgia paraesthetica

It is known that botulinum toxin inhibits the presynaptic
release of acetylcholine and that acetylcholine mediates pruritus
in atopic dermatitis. Additionally, the toxin also inhibits substan-
ce P and glutamate, probably involved in pruritus. Thus, botuli-
num toxin stands out as a possible therapeutic option for pruritic
conditions.*

Notalgia paraesthetica is chronic sensory neuropathy that
affects the interscapular area, characterized by local pruritus and
hyperpigmentation of the region. Other associated symptoms
are pain, paresthesia, hypoesthesia, hyperesthesia, and burning
sensation. Usual treatments for this condition include local anes-
thesia, topical corticosteroids, and capsaicin. However, none of
these shows good results and long-term efficacy.!

In 2007, Weinfeld proposed that botulinum toxin would
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be an effective and safe treatment for notalgia paraesthetica. The
author performed intradermal botulinum toxin injections of
4UI in the affected area, placed 2 cm apart from each other, in
two patients followed for 18 months. They showed a signifi-
cant improvement in local pruritus and hyperpigmentation in
the long term.*' Wallengren and Bartosik also reported impro-
vement in pruritus in four patients with notalgia paraesthetica
treated with botulinum toxin.*

On the other hand, Pérez ef al., in treating five patients
with notalgia paraesthetica, found that improvement in pruritus
varied in each case, but that no patient presented a complete
resolution of the condition or improvement of the brownish
spot.* Maari et al. also showed no improvement of pruritus and
hyperpigmentation in notalgia paraesthetica when comparing
treatment with botulinum toxin type A (10 patients) and place-
bo (10 patients).” Therefore, due to divergences in the literature,
the benefits of botulinum toxin for this condition are debatable,
requiring further studies.

Postherpetic neuralgia and other pain syndromes

Postherpetic neuralgia (PHN) is one of the most for-
midable adverse events of herpes zoster, which mainly aftects
elderly and immunocompromised populations. Neuralgia can
be explained by the increase in the number of P nerve fibers
at the site of infection and reduction in the number of large
nerve fibers responsible for inhibiting the painful stimulus.***
The mechanism of action of botulinum toxin in pain reliefis not
fully understood; however it is believed to act by inhibiting the
release of pain mediators, such as glutamate, substance P, and cal-
citonin gene-related peptide in the dorsal root ganglia, reducing
inflammation around the nerve endings, deactivating the sodium
channels, and inhibiting axonal transport.*®*

One study investigated the effect of botulinum toxin on
58 patients presenting postherpetic neuralgia symptoms for four
to 15 months. In this study, botulinum toxin was effective in
reducing pain in 18 (31%) cases and showed significant results in
27 (46.6%) cases. However, it was ineftective in the remaining 13
(22.4%) patients. The severity of pain, frequency, and duration of
events was significantly reduced after treatment.*

In a recent review study, level A evidence (eftective) was
observed not only for postherpetic neuralgia treatment but also
for trigeminal and posttraumatic neuralgia.® Fischoft ef al. con-
cluded in their review that there is a moderate level of evidence
on the efficacy of the botulinum toxin use for the treatment of
trigeminal neuralgia and postherpetic neuralgia.*’

Emad ef al. assessed the efficacy of botulinum toxin in 15
patients with postherpetic neuralgia by injecting 15 IU per 10
cm? of affected area, obtaining improvement of pain in all pa-
tients, although the analgesic effect diminished over the weeks.*
Xiao et al. compared the use of botulinum toxin over placebo
and achieved a significant improvement in pain and sleep in pa-
tients treated with the toxin presenting symptoms of postherpe-
tic neuralgia.*® Another study, assessing 30 patients, also showed
the efficacy of botulinum toxin over placebo in postherpetic

neuralgia treatment, as well as its tolerability and safety.>
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The application should be performed at points in the
area of pain delimited by the patient, distant 1cm between each
other, in the amount of 0.5-1 IU per point.

Despite the current advancement of treatments, posther-
petic neuralgia persists in many individuals influencing their
daily activities and reducing their quality of life. Many com-
monly used treatments present adverse events and should be
used with caution in the elderly or in patients with multiple
comorbidities. In this context, botulinum toxin presents as an
interesting therapeutic alternative.

Raynaud’s Disease

Raynaud’s disease, or Raynaud’s phenomenon (RP) is a
vasospastic disorder of digital vessels, triggered by exposure to
cold or stress. It is more commonly observed in the hands, but
it also frequently aftects the toes.”" Botulinum toxin has been
presented as a treatment modality for Raynaud’s disease, being
increasingly studied.>

In a review study on the use of botulinum toxin in Ray-
naud’s disease, Zhou et al. concluded that botulinum toxin acts
on vascular smooth muscle blocking norepinephrine transmis-
sion and preventing vasoconstriction, in addition to blocking
alpha-adrenergic receptors leading to the reduction of cold-in-
duced vasoconstriction, as well as pain.*

Dhaliwak ef al. demonstrated the treatment of three pa-
tients with severe Raynaud’s disease in the feet treated with 10
UI of botulinum toxin injected at the base of each toe, evolving
with improved cold tolerance, color change, frequency and se-
verity of the episodes six weeks after the application, with a
duration of about five months.”’

Patients with digital ulcers resulting from severe cases of
Raynaud’s disease may also benefit from the use of botulinum
toxin. Studies have shown, through angiography, improved blood
flow, with scarring of ulcers after the application of toxin.?*>*

Bello ef al. performed a double-blind, controlled, clinical
trial with scleroderma patients who received botulinum toxin
applications in one hand and saline solution in the other. The
study concluded that there should be some positive effect, but it
was questionable as to its significance.”!

The role of botulinum toxin in the treatment of Ray-
naud’s disease should be more studied in populations of more
homogeneous patients and in unique clinical situations, such as
acute digital ischemia, to better elucidate its real efficacy and
indication.”

Treatment of recalcitrant chronic pruritus

Localized chronic pruritus is a common symptom that
significantly affects health and quality of life. Botulinum toxin
showed potential as an antipruritic agent in patients with lo-
calized chronic pruritus, refractory to conventional therapies.>

Pruritus is driven by C nerve fibers, which are sensitive
to neurotransmitters, histamine, and other inflammatory media-
tors, such as substance P and calcitonin gene-related peptide.

A recent study showed that botulinum toxin is responsible for
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reducing histamine-induced pruritus, as well as vasomotor reac-
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tions and neurogenic inflammation.”® Other studies have shown
that botulinum toxin reduces the release of glutamate, substance
P, and calcitonin gene-related peptide.”” Some studies indicate
that botulinum toxin is an effective option in the treatment of
lichen simplex chronicus, since pruritus is marked in this patho-
logy.

As the number of studies is limited, there is still insuf-
ficient evidence to reach a conclusion on the effectiveness of
botulinum toxin in the treatment of chronic pruritus.

CONCLUSION

Botulinum is a simple, safe method with satisfactory re-
sults and is well established throughout the world for the treat-
ment of facial wrinkles. Ongoing research is identifying the use
of botulinum toxin for other purposes, both in the aesthetic and
in the therapeutic field. This study aimed at conducting a litera-
ture review on these applications, possibly useful in the derma-
tologist practice.
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