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EXOTOXINS OF the anaerobic spore-forming bacter-
ium Clostridium Botulinum, botulinum toxins (BTX)
are the causative agents of the severe food-borne
illness botulism. The lethal dose of these agents is
approximating 10� 9 g/kg body weight, and these
neurotoxins are the most toxic naturally occurring
substances.1 The bacterium C. Botulinum has eight
serotypes (A, B, C a, C b, D, E, F, and G) that produce
seven serologically distinct neurotoxins. Of these,
types A, B, and E are most commonly associated with
botulism in humans. The different serotypes are
structurally and functionally similar; however, specific
differences in neuronal acceptor binding sites, intra-
cellular enzymatic sites, and species sensitivities
suggest that each serotype is its own unique pharma-
cologic entity. Neutralizing antibodies developed
against one serotype have not been reported to block
the biologic activity of another serotype.2

BTXs exist in their native states as large protein
complexes consisting of the neurotoxin moiety (ap-
proximately 150 kDa) and one or more nontoxic
proteins that function to protect the toxin molecule
and may or may not have hemagglutinin activity.3

Stabilized through noncovalent bonds, nontoxic pro-
teins account for up to 70% of the total mass. BTX-B
associates with the nontoxic proteins to form a
complex with a total molecular weight of approxi-
mately 700 kDa, whereas the BTX-A complex is
estimated to be approximately 900 kDa.4 These large
BTX complexes are most stable in the pH range of 5 to
7.5 At pH values above 7, the protein subunits may
dissociate.6

Although the intracellular targets of the toxins are
variable, they all ultimately prevent release of acet-
ylcholine at the neuromuscular junction of striated
muscles and thus produce chemical denervation and
paralysis of the muscles.7 This chemical denervation,
which is effective for both striated muscle and eccrine
glands, is the most studied mode of action of these
agents. Pharmacologic and morphologic studies sug-
gest that the toxin enters the nerve endings via

endocytosis and inhibits the release of the vesicle-
bound acetylcholine within the nerve terminal itself.8

The toxin is rapidly (within 90 minutes) and
irreversibly bound to the presynaptic neuron at the
neuromuscular junction.9 The BTX is internalized and
then acts on a zinc-dependent endoprotease to disrupt
some of the peptides necessary for acetylcholine
release.10 This action may not be complete for 2
weeks and effectively disrupts the affected neuromus-
cular junction, causing muscular paralysis. There is an
ongoing turnover of neuromuscular junctions, how-
ever, that is enhanced by toxin exposure. Muscular
function begins to return at approximately 3 months
and is usually complete by 6 months. The return of
muscular function is due to sprout formation, but the
original neuromuscular endplate is eventually totally
restored.11

Paralytic activity in the mouse is the mode of
measuring the potency of this toxin. One unit is that
amount of the toxin that kills 50% (LD50) of a
standardized mouse model when injected intraperito-
neally. This is affected by many factors such as the
strain of mouse and housing conditions.

Specific potency can be reduced by the presence of
contaminating proteins or inactive, aggregated toxins
(toxoid) that may have been carried through in the
purification procedures. These molecules may increase
the risk for antibody formation. Indeed, an excess of
toxoid was considered very early on to be one of the
great worries in preparing the agent.12 It was the goal
to produce toxin with as little toxoid as possible.

The therapeutic activity of BTX most understood at
this time is the peripheral blockade of neuromuscular
activity through inhibition of acetylcholine release that
causes both muscular weakness and inhibition of
eccrine function. Nevertheless, numerous other modes
of action are being studied, such as its ability to affect
afferent pain signals as well as the communication
receptors on peripheral muscle spindles.13 Some
evidence exists that suggests that central reorganiza-
tion occurs after large amounts of BTX are used
peripherally.13 Nevertheless, there has been no evi-
dence to suggest any permanent degeneration or
atrophy of muscles in those patients treated for
dystonic or spastic disorders who have been injected
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with high-dose, repetitive injections of BTX over an
extended period. Muscle biopsies that were taken from
patients after injections of BTX-A at a dose two to five
times those used for aesthetic improvement failed to
show any long-term evidence of permanent degenera-
tion or atrophy related to the repeated intradermal
injections.14 Purified toxin complexes have found a
niche in the treatment of clinical disorders involving
muscle hyperactivity.

Botox (type A) therapy is approved in the United
States and 70 countries for treatment of a broad range
of conditions such as cervical dystonia (abnormal head
position and neck pain) and strabismus. Botox
Cosmetic, an identical product, is approved for the
treatment of glabellar lines (brow furrow), also
referred to as hyperkinetic facial lines. Dysport (Spey-
wood Pharmaceuticals Ltd., London, UK) is also type
A and is available primarily in Europe and South
America. It is not approved in the United States, but
Inamed has recently gained rights to distribute the
product in the United States and Canada. Types B and
F are currently being investigated for use in humans
who have developed antibodies to type A. Type B toxin
(Myobloc) developed by Athena Neurosciences (Foster
City, CA) and manufactured by Elan Pharmaceuticals
(San Francisco, CA) was approved by the Food and
Drug Administration for use in the treatment of
cervical dystonia.15

Complications in the Cosmetic Use of BTX

Facial wrinkles are frequent due to repeated muscle
contraction. BTX-A exotoxin can produce weakness
or paralysis of these muscles and offers a novel
approach for the treatment of certain facial rhytides.
BTX-A weakens the overactive underlying muscle
contraction, causing a flattening of the facial skin
and an improved cosmetic appearance.16–19 This
cosmetic use is not Food and Drug administration
approved except in the glabellar frown and is thus
considered off-label. The effect, although temporary, is
extremely popular with patients, has a very low
incidence of side effects, and is a relatively easy
technique to acquire.

For these reasons, BTX-A (Botox; Allergan, Inc.,
Irvine, CA) has gained rapid and enthusiastic accep-
tance.20–22 BTX injections have revolutionized the
cosmetic approach to rejuvenation of the aging face.

Many of the complications associated with its
aesthetic use are few and anecdotal. As most of the
beneficial effects of BTX are temporary, fortunately, so
too are the complications associated with this form of
therapy.17 These can be categorized into temporary,
inconvenient side effects and site-specific anatomic and
functional complications.

There have been no long-term adverse effects or
health hazards related to the use of BTX for any
cosmetic indication.23 BTX treatments have not been
associated with any permanent clinical effects,
although histologically there are reversible and, rarely,
irreversible histologic changes in muscles that have
been injected. BTX is a safe and effective treatment for
facial wrinkles. Properly used, the incidence of
complications is low, and their is severity mild.

In general, a higher concentration allows for more
accurate placement and therefore greater duration of
effect and fewer side effects. Lower concentrations will
encourage the spread of the toxin. There is an area of
denervation that is associated with each point of
injection due to toxin spread of approximately 2.5 to
3.0 cm in diameter. The concentration of the toxin
would be highest at the point of injection, and the
concentration gradient decreases rapidly with distance
from this point. With higher dilutions, this area of
diffusion would increase, and the concentration
gradient would be much less steep. This method works
by weakening, but not paralyzing, underlying facial
muscles. However, many have found that these large
dilutions result in paralysis of unacceptably short
duration.24 Large dilutions have also resulted in
unwanted spread of paralysis and associated side
effects.

Exclusion criteria include pregnancy or active
nursing and pre-existing neuromuscular conditions.
Patients with neuromuscular diseases (myasthenia
gravis, Eaton–Lambert syndrome) are not suitable
candidates for BTX.25 Some medications such as
aminoglycosides, penicillamine, quinine, and calcium
channel blockers can potentiate the effects of BTX and
should not be used concomitantly with BTX.

Women who have inadvertently been treated with
BTX during pregnancy have had uneventful deliveries,
and thus far, no teratogenicity has been attributed to
BTX. Nevertheless, BTX is classified as a pregnancy
category C drug in that it is not firmly established
whether it can cause fetal harm when administered to
pregnant women. Furthermore, it is not known
whether BTX is excreted in human milk, as are many
drugs. Therefore, delay of injection of BTX until
pregnancy is complete and lactation has ended is
advisable.

Generalized reactions that have idiosyncratically
occurred include nausea, headache fatigue, malaise,
flu-like symptoms, and rashes at sites distant from the
injection.26 Single-fiber electromyographic weakness
and changes in neuromuscular transmission have been
found in muscles distant to the injection site. This is
probably due to a small amount of toxin diffusing into
the circulation. The clinical significance and duration
of this effect have yet to be determined.25,27
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Untoward sequelae that can occur at any site due to
percutaneous injection of BTX include pain, edema,
erythema, ecchymosis, headache, and short-term
hypesthesia. Discomfort can be decreased by use of
topical anesthetics (EMLA; Astra Pharmaceuticals,
Westborough, MA) before injection and the use of
smaller gauge needles. Techniques similar to injecting
local anesthesia are also helpful in reducing pain.
Pinching the skin and the underlying muscle, slowly
inserting the needle bevel down through the opening of
a pilosebaceous unit, and slowly injecting the solution
will also help to diminish discomfort. Ice applied
immediately before and after injection will further
reduce the pain as well as the edema and erythema
associated with an intramuscular injection. Ecchymo-
sis can be minimized by avoiding aspirin, aspirin-
containing products, and products that inhibit platelet
function (nonsteroidal anti-inflammatory agents) for 7
to 10 days before injection. Limiting the number of
injections and postinjection digital pressure without
manipulation will assist in reducing the number and
severity of bruising. Some physicians have advocated
the use of homeopathic topical preparations contain-
ing vitamin K or arnica montana (Sin Ecch; Alpine
Pharmaceuticals, San Rafael, CA) in hopes of further
minimizing bruising. These agents have not really
proved of benefit in BTX therapy. Although the onset
of headaches has been initiated with BTX injections,
they are for the most part alleviated with standard
over-the-counter analgesics.26 It is, however, more
common for patients to report that chronic tension
headaches have been improved after injections of
BTX. Furthermore, headache has occurred even when
BTX is injected for hyperhidrosis.26

Patient dissatisfaction can occur after BTX has
become effective and the residual nondynamic lines
persist or infraorbital skin redundancy or fat hernia-
tion becomes exaggerated. Although not the direct
result of BTX and not associated with a change in
function or shape of the eyelid margin, these anatomic
concerns can be avoided with an adequate physical
examination and correctly selecting the appropriate
candidates as well as means for facial rejuvenation.
Furthermore, cosmetic abnormalities should be
brought to the attention of the patient before treat-
ment. Combining BTX with adjunctive therapy such
as fillers is often necessary to address the patient’s
aging anatomy appropriately.

Physicians should be prepared for a small group of
patients who, after injection of BTX, subsequently
express profound remorse, as they fear the possibility
of sustaining systemic botulism. Indeed, a recent
article suggested that 23% of patients who sought
therapy with BTX at a dermatology clinic had the
‘‘body dysmorphic disorder,’’ and psychotherapy might

have been more appropriate for these individuals.28

Similarly, patients who are normally very demonstra-
tive (actors, politicians, etc.) voice displeasure for what
they perceive to be a masklike, nonemotive face. Until
their muscles reanimate, these patients require a great
deal of follow-up and support and should not seek
further treatment with BTX. Patients with any degree
of trepidation or patients with unrealistic goals and
expectations are also poor candidates for BTX
therapy.

Although there is a group of patients who do not
achieve their desired goal and who are able to contract
treated facial musculature, there are conversely two
groups of patients who perceive that the BTX was a
failure and are dissatisfied. In the first group of
patients, the muscles treated are, in fact, immobilized,
but in an attempt to contract their muscles, they will
recruit adjacent muscles. Although this can occur
anywhere, it is particularly apparent in the glabellar
area. The ‘‘Botox sign’’ is a reliable indicator of
effective therapy and occurs when the muscles in the
central brow are flaccid and forceful contraction
results in movement of fibers of the orbicularis oculi
and nasalis muscles. A small amount of BTX can safely
be injected into fibers of these muscles. Additionally,
patients will on occasion not appreciate the effect of
BTX and express disappointment, as residual non-
dynamic rhytides will persist. Demonstrating muscle
immobility with a hand-held mirror or preinjection
and postinjection Polaroid photographs is often
sufficient evidence to assuage patients’ concerns.

Brow

The most significant complication of treatment of the
frontalis is brow ptosis, and this should have been
avoided by good selection of individuals to be treated
and simultaneous injection of the brow depressors if
necessary. Furthermore, the tall and thin versus wide
and short forehead must be addressed differently. BTX
works best in younger female patients (20 to 45 years
of age). In some older patients and in some male
patients, redundant skin can be created under the brow
(pseudo-ptosis), and thus, such patients should be
approached with caution. However, treatment of the
brow depressors may be necessary after brow ptosis
has become manifest.

It is important to note that the brow shape can be
changed because you are relaxing the major muscle
responsible for elevating the brow. Injections in the
forehead should always be at least 2.5 to 4.0 cm above
the brow or orbital rim. The lower 2.5 to 4.0 cm of the
frontalis muscle moves cephalad to elevate the eye-
brows. Older people use this to raise their eyebrows in
order to increase visual acuity. The upper half of the
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forehead and the frown can be done at the same time.
Another alternative is to treat the equator of the
forehead and the brow depressors simultaneously to
avoid brow ptosis. The brow depressors should always
be treated in individuals with low set brows, mild
brow ptosis, and probably all individuals over 50 years
of age. There is upward diffusion of toxin that
addresses the lower forehead lines.

Medial brow elevation is usually achieved during
treatment of the glabella or may be necessary to
prevent or correct brow ptosis due to treatment of
horizontal forehead lines (frontalis) and hence un-
opposed action of the brow depressors. Chemodener-
vation of all the brow depressors (corrugator
supercilii, depressor supercilii, procerus, and orbicu-
laris oculi——the glabellar complex) with BTX alone
(i.e., no surgery) can elevate the brow from 1 to 2 mm
medially.29

An equally aesthetically unfavorable outcome is the
brow that assumes a quizzical or ‘‘cockeyed’’ appear-
ance.30 This occurs when the lateral fibers of the
frontalis muscle have not been appropriately injected.
For this reason, most individuals have moved their
lateral forehead injections lateral to the iris and not the
pupil. The ‘‘cockeyed’’ brow is the result of the
untreated lateral fibers of frontalis pulling upward on
the brow. This can be either unilateral or symmetric
affecting both sides of the brow creating a ‘‘Nichol-
son’’ brow. The treatment is to inject a small amount
of BTX into the fibers of the lateral forehead that are
pulling upward. To correct this flaw, however, only a
small amount of BTX is required, as overcompensa-
tion can quickly and irreversible turn a lateral brow
that is pulled upward into an unsightly hooded brow
that partially covers the eye. Thus, in this situation, 3
U are injected medial to the temporal fusion line 2.5
cm above the orbital rim.

Many of the complications that occur in the brow
can be mitigated if, before injection, the full range of
motion of the frontalis muscle is noted and the
proposed injection sites are marked. Again, patients
should also be reminded that most of the population
(roughly 90%) have some degree of brow asymmetry.
This again should be noted before injection, and a
warning should be given that this can be diminished or,
conversely, may be accentuated.

Glabella

The most common complication in treatment of the
glabellar complex is ptosis of the upper eyelid. This is
due to diffusion of the toxin through the orbital
septum, where it affects the upper eyelid levator
muscle. This can occur as early as 48 hours or as late
as 7 to 10 days after injection when the aesthetic effect

is beginning to appear and can persist for up to 2 to 4
weeks. The 1 to 2 mm of ptosis is often initially only of
subtle cosmetic significance, but as the day progresses,
the eyelid droop becomes more exaggerated and more
apparent.

Ptosis, should it occur, can be treated with eye drops
to the affected side. a-Adrenergic agonists ophthalmic
eye drops, such as Iopidine 0.5% (apraclonidine;
Alcon Laboratories, Fort Worth, TX) and Neosy-
nephrine hydrochloride 2.5% (phenylepherine, Sanofi;
Winthrop Pharmaceuticals, New York, NY) are
mydriatic agents. With Iopidine there is a risk of
contact allergy.31 This causes contraction of an
adrenergic muscle, Müller’s muscle, which is situated
beneath the levator muscle of the upper eyelid. This
treatment will cause 1 to 2 mm of elevation of the lash
margin that is usually sufficient to make the individual
symmetrical. It can be repeated as necessary until the
ptosis disappears without risk of complications such as
meiosis or acute, closed-angle glaucoma, which can
occur with other a-adrenergic agents. The treatment is
symptomatic, and one to two drops three times a day
must be continued until the ptosis resolves.30

To avoid eyelid ptosis, it is prudent to be
conservative when treating older patients who may
have a reduced or absent orbital septum. Many
physicians also tell patients to avoid manipulation
and actively contract the treated muscle for an hour.
Injecting the BTX accurately and with low volume can
also decrease the risk for ptosis. Increasing the volume,
speed, and depth of the injection increases the spread
of the toxin from the injection site and therefore
increases the possibility of affecting unwanted muscles
and decreases the volume will allow more accurate
placement of the toxin. To avoid ptosis, do not inject
at or under the mid brow.

Some injectors will use the electromyography
(EMG) guidance the first time so that the muscles are
more accurately located and touch-up reinjection
becomes greatly diminished. Furthermore, the pattern
of muscle activity is not uniform from patient to
patient, and the EMG can obviate these variables.

Crow’s Feet

Reported complications in this area are bruising,
diplopia, ectropion, or a drooping lateral lower eyelid
and an asymmetrical smile caused by the toxin
diffusing to zygomaticus major. To avoid these
complications, inject at least 1 cm outside of the bony
orbit or 1.5 cm lateral to the lateral canthus and do not
inject close to the inferior margin of the zygoma.
Violating these boundaries has on occasion also
resulted in diplopia due to medial migration of BTX
and resultant paralysis of the lateral rectus muscle. If
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diplopia occurs, covering or patching the eye will
alleviate some of the double vision. If a patient has
redundant skin, again be careful because the skin can
end up folding on the zygomatic arch, producing an
undesirable cosmetic result. Ecchymoses have been
common in the past when treating periorbital wrin-
kles. This can be almost totally avoided by injecting
the BTX in a wheal or a series of continuous blebs with
each injection at the advancing border of the previous
injection in order to avoid hitting blood vessels with
resultant bruising. Injections under the eye must be
approached cautiously and should not be attempted if
the patient exhibits a significant degree of scleral show
pretreatment, if the patient has had significant surgery
under the eye previously, if the patient has a great deal
of redundant skin under the eye or a slow snap test of
the lower eyelid indicating increased lid laxity.

Deeper zygomaticus lines often connect to the lower
crow’s feet lines. Treatment of the crow’s feet can
paradoxically worsen the zygomaticus lines because
the redundant cheek skin gravitates downward. If a
patient has redundant skin, again be careful because
the skin can end up folding on the zygomatic arch,
producing an undesirable cosmetic result. Injecting
below the brow lateral to the temporal fusion line will
result in a lateral brow lift and also resuspend a slight
degree of skin off the lateral lid.

Upper Lip Wrinkling/Upper Lip Lines

Many of the muscles in the lower central face,
especially those used in facial expression, are also
involved in the functions of the mouth and cheeks. An
asymmetric smile, biting the inside of a flaccid cheek,
difficulty with speech/gargling, and incompetence of
the mouth manifest by drooling and dribbling are all
possible complications of the overly enthusiastic use of
BTX in the lower face. However, small doses can be
used satisfactorily, for example, into mentalis, nasalis,
and levator labii superioris alaeque nasi. More
recently, BTX has been used for depressor anguli oris
and upper lip wrinkles Most injectors are using small
doses of BTX, 1 to 2 U of BTX per site to a total of
four sites across the upper and lower lip. This is
surprisingly effective in the treatment of these perioral
ryhtides. Because of the importance of the competence
of the mouth, however, it is necessary to be extremely
gentle with the BTX, starting with a low dose and
increasing it slowly and injecting more superficially
rather than deeply. Some individuals prefer to use a
more diluted toxin in this area to assure uniformity of
spread. Remember injections must be symmetrical to
assure uniform postinjection motion. They do not
suggest this treatment be given to singers, musicians,
or other individuals who use their perioral muscles

with intensity. Some individuals note a difficulty with
ss and ps for a week and whistling. Regardless, again
be very careful. No patient appreciates an incompetent
mouth sphincter or an asymmetric smile. Treatment of
the lip can result in flattening of the vermillion border
secondary to atrophy of the obicularis oris. This is
easily corrected by adding a filler to the lip edge at the
time of Botox treatment.

Depressor Anguli Oris

A common concern is a downturn at the corner of the
mouth producing a dejected appearance. This is often
treated by the use of fillers such as injectable collagen.
Brandt and Bellman have suggested that injection of
platysma may produce improvement in this area.32

Some practitioners inject depressor anguli oris directly
to achieve improvement. The depressor anguli oris
muscle is found by instructing the individual to
forcibly pull down the corners of the mouth. Inferior
to a point 1 cm lateral to the commissure, depressor
anguli oris can be felt pulling inferiorly. Two to 5 U of
BTX will weaken this muscle and allow the elevators
of the corner of the mouth to act with less opposition.
The treatment may be repeated in order to increase the
effect. However, one must be extremely cautious not
using BTX close to the mouth because of the danger of
producing a flaccid cheek, an incompetent mouth or an
asymmetric smile. To avoid interacting with the
orbicularis oris, injections should occur at the angle
of the jaw posterior to the nasolabial fold. This will
avoid a resultant asymmetric smile.

Nasolabial Folds

Some physicians have treated levator labii superioris
alaeque nasi in an attempt to soften the superomedial
part of the nasolabial fold. They have used relatively
low doses (2 to 3 U of BTX per side), including EMG
localization of the site, but report unimpressive
response. In those individuals who did get softening
of the folds, some showed lengthening of the upper lip,
which, of itself, is aging. There are better treatments
for this problem.

Initially, several nasolabial injections were given.
Although they reduced the nasolabial groove, they also
diminished the elevation of the lip for smiling which
was not an acceptable cosmetic outcome. Most
injectors have abandoned this procedure.33

Mentalis

Five to 10 U of BTX injected into the point of the chin
can produce significant improvement in this appear-
ance. It is important to keep well away from the
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mental fold although this may be softened by the
injection. Injection into the mental fold area can easily
produce an incompetent mouth and/or an asymmetric
smile. Massage after this injection is important.

Neck

BTX has been injected into platysma for some years to
alleviate platysmal bands and horizontal neck lines. The
use of larger doses to also improve the lower face and
perhaps postpone a surgical rhytidectomy is more
controversial. This technique has can produce significant
complications. The use of larger doses (up to 200 U) can
produce weakness of the neck flexors and dysphagia.

The two indications for injecting BTX into the
platysma muscle are horizontal neck lines and
prominent vertical platysmal bands that are very
prominent after any face-lifting procedure.26 This
muscle is large, originating in the upper chest, and
inserts and blends variably with muscles on the
mandible, face, and ultimately, the submusculoapo-
neurotic system. To interrupt the resting agonist/
antagonist relationship of the muscle requires large
doses of BTX. However, the use of these large doses
has resulted in reports of dysphagia either due to
diffusion of the toxin into the muscles of deglutition of
the larynx or injection directly into the sternocleido-
mastoid muscle.34 Three to 4 days after injection,
patients will note the onset of a moderate inability to
swallow. Patients should be encouraged to change
their diet to liquids and soft foods and should be re-
educated about the temporary effect of BTX and the
eventual and spontaneous improvement in swallow-
ing. Meloclopramide hydrochloride (Reglan; Invamen,
Dayton, NJ) stimulates motility of the upper gastro-
intestinal tract and perhaps can improve swallowing.

In the neck, the platysma muscle bands can be
reduced by a series of BTX injections into the anterior
aspects of the platysma muscle bands. A total of 21 U
of BTX is injected into the offending platysmal band at
four separate sites: 3 U at 1 inch below the mandibular
margin and then three injections of 6 U each spaced
2.5 cm or 1 inch apart along the band. Usually two
bands are injected per treatment session for a total
dose of 42 to 84 U. These injections are given very
superficially to avoid involvement of the strap muscles
and the larynx. This technique has not produced any
significant complications, but again, the use of larger
doses (greater than 100 U) and deep injections can
produce weakness of the neck flexors and dysphagia.
Therefore, it is advised that no more than 100 U be
injected into these bands in total.

Brandt and Bellman32 have expanded this use to
treat platysma more widely and with doses up to 200

U of BTX per treatment session. In my opinion, this
does not greatly improve the results and causes
unacceptable side effects, particularly weakness of
neck flexors and dysphagia, which do not appear to be
a problem in Brandt and Bellman’s study. Quite a few
clinicians, including Carruthers and Carruthers35 and
Blitzer et al.,20 have been using BTX to treat the
platysma for some years. This has principally involved
treatment of platysmal bands and horizontal neck lines
typically with doses up to 60 to 75 U of BTX per
treatment session.

Complications in Treating Hyperhidrosis

Given the ability of BTX to diffuse radially in the
axillary skin in a 1.5-cm radius, the physician must
first identify the surface area of involvement using the
starch-iodine test. He or she can then place doses of
intradermal BTX spaced at intervals to allow overlap
of the diffusion patterns. This will serve to maximize
the paralytic effect on the eccrine units while
minimizing the total dose needed to achieve dryness.
A total dose of 50 U per axilla is normal in treating
axillary hyperhidrosis. In treating palmar hyperhidro-
sis, a total dose of 100 U per hand is common. A
degree of weakness in the hands is a common
consequence of this therapy.36 This weakness is
temporary and resolves after a few weeks. Because of
this weakness in grip strength, however, it is advisable
to only treat one hand per treatment session.

It is also common to have to do touch-ups on areas
of the axillae or palms that are still sweating after
treatment. These touch-ups can be done 2 weeks after
initial treatment.

Systemic Complications

The therapeutic use of BTX generally has been safe
and well tolerated.37 Most effects of a localized
injection of BTX are on nearby or adjacent muscles
and are as a result of local diffusion of toxin to that
muscle, for example, ptosis after facial injections.38

However, there are now reports of effects of BTX
injections in muscles distant from the site of injection.
Subclinical effects, such as increased jitter and changes
in the single-fiber EMG, have been described.39 In
addition, there have been a few reports of clinically
relevant generalized weakness. A report documenting
three cases of generalized muscular weakness asso-
ciated with the use of BTX-A (Dysport) in patients
with dystonia reinforces the concern about the possible
spread of BTX-induced effects and demonstrates a
need to compare the spread effects of the different
toxin serotypes.40 In addition, there is a recent report
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of a botulism-like syndrome after the use of BTX for
localized hyperhidrosis.41 The patient was a 25-year-
old 48-kg female who was given 1,400 U of Dysport.
Changes noted were generalized weakness, decreased
cardiovascular reflexes after deep breathing, and
distant EMG jitters. Unfortunately, the patient was
not evaluated for an underlying neuromuscular condi-
tion such as subclinincal myasthenia gravis that might
explain this response.

There has been a single reported case of systemic
effect of BTX-A for blepharospam. The patient had
one set of injections for blepharospasm. After the
second set, the patient immediately went into acute
myasthenic crisis. This was a pre-existing motor
endplate problem that precludes the use of BTX.42

Resistance to BTX

The greatest concern with the use of BTX is probably
the formation of blocking antibodies leading to
nonresponse of subsequent BTX injections. BTX
resistance is a concern for both the treating physician
and patient. In cervical dystonia patients, the pre-
valence of BTX resistance is less than 5%43 and is
likely associated with dose and frequency of treatment
sessions but not by duration of overall treatment
regimen.44 However, most of these data are based on
older batches of BTX that had greater amounts of
protein load than the newer toxin, which has
reportedly less antigenicity. Some of these patients
have benefited from different preparations of BTX45 or
from other types of BTX.45,47

Although there have been reports in the literature
of treated patients developing resistance after a mean
cumulative dose of 192 U of BTX,48 communica-
tion with Allergan, Inc. indicated that only 1% to
2% of treated patients evidenced resistance (neutraliz-
ing antibodies), and this is only poorly correlated
with a loss of clinical response. Furthermore, the
company could not unequivocally say that this
was due to size or frequency of dose. Indeed, the
company has reported that the protein content in the
new batch is less than 20% that in the old batch (5 vs.
25 ng), which they feel greatly reduces the possibility
of the development of neutralizing antibodies.
The factors that predispose patients to the develop-
ment of antibodies are unknown, but experience
has shown that the risk is increased with repetitive
dosages above 300 U.49,50 Dosages for individual sites
treated for the purpose of minimizing hyperfunctional
facial lines usually require no more than 20 to 40 U per
site. Indeed, animal studies have supported the
decreased formation of neutralizing antibodies with
this batch.51

Many authorities employing BTX for cosmetic
indications will do additional treatment, when indi-
cated, 2 weeks after initial treatment.52 With the small
doses (less than 100 U) used for almost all cosmetic
procedures, the limitation of injection interval does
not appear to be crucial.
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Commentary

Dr. Klein’s excellent review of complications of the cosmetic use

of BTX really needs no commentary. We all need to read it
carefully because of the extensive information and experience
that it contains. The author has been using BTX clinically for

approximately 10 years. In addition, he lectures widely and
listens to what others are saying at these educational events.

Finally, he reads voraciously. This combination of clinical
experience, word of mouth, and written information provides
the basis for this excellent review.
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