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Botulinum Toxin Type A

Gary Monheit MD,* Xiaoming Lin MS RN, Diane Nelson BSN MPH," and Michael Kane MD*¢
“Total Skin & Beauty Dermatology Center, Birmingham, AL; "Medicis Pharmaceutical Corporation, Scottsdale, AZ;

ABSTRACT

‘Kane Plastic Surgery, New York, NY

The introduction of botulinum neurotoxin type A (BoNTA) for the treatment of glabellar lines marked a revolution in aesthetic medicine,
allowing for noninvasive facial rejuvenation and sculpting. Treatment of the glabellar area requires a thorough understanding of facial
anatomy and the interaction of adjacent muscle groups with respect to facial expression. Because the muscles underlying the glabella
are among the larger muscles commonly/treated with BoNTA] theyrmayirequire highetr doses\thah other facial sites. In addition, men
typically have a greater glabellar muscle mass than women and require larger BoNTA doses. For optimal outcomes, it is necessary to
account for individual variation in muscle mass, anatomy, and funetion,to determine the proper dose, number, and location of injections.
The validated Medicis Glabellar Muscle Mass Scale was developed'to facilitate research on dose adjustmentifor muscle mass in the
glabella and can be applied asa ¢linical tool. This review will discuss techniques for optimizing BoNTA treatment of the glabella, with
emphasis on the need to assess muscle mass in individual patients and adjust BoNTA dosing and techniquelaccordingly.

J Drugs Dermatol. 2012;11(9):1041-1045.

INTRODUCTION

he discovery of the aesthetic applications of botulinum

neurotoxin type A (BoNTA) was a revolutionary change

in aesthetic medical practice, providing a less_invasive
approach to facial rejuvenation/and sculpting to achieve a more
youthful appearance.” Three BoNTA products are ayailable: for
aesthetic use in the US: abebotulinumtoxinA (Dysport®, Medi-
cis Aesthetics Inc., Scottsdale, AZ),? incobotulinumtoxinA (Xeo-
min®, Merz Pharmaceuticals, LLC, Greensboro, NC),® and ona-
botulinumtoxinA (Botox® Cosmetic, Allergan, Inc., Irvine, CA)*
(Table 1). Doses of different BONTA products are hot-interchange=
able, or even directly comparable, due to differénces in produe-
tion and assay methods®*®¢; however, the techniques for treat-
ment are otherwise generally similar. Although these products
are widely used in aesthetic treatment |of different facial areas,
most research has focused on the temporary improvement of
glabellar lines, for which multiple clinical studies have shown
that BoNTA injections are effective and well tolerated.”'®

Achieving the desired outcome with BoNTA while minimizing the
risk for adverse events requires proper dosing and accurate place-
ment of injections to avoid migration of the product outside the
target muscle. An optimal treatment plan takes into account facial
anatomy, the interactions of adjacent muscle groups, and muscle
mass. The muscles underlying the glabella are, in most patients,
among the larger targets for BONTA treatment of the face and
require higher doses than most other facial muscles commonly
treated with BoNTA." Furthermore, each of the muscles of the gla-
bellar complex varies in mass and strength among individuals.
Anatomic diagrams and bony landmarks such as the bony orbital
ridge form an inadequate basis for placement of the injections;
dynamic evaluation of the glabellar muscles via visualization and
palpation at rest and at maximal contraction is needed to assess

their location, bulk, contour, and symmetry."” Clinical trials have
typically evaluated standardized doses of BONTA and a fixed num-
ber of injection sites,for the.tréatment of glabellar lines. Formal
grading scales for muscle mass may improve comparability of
trial datacand jalso findiclinical applications.

This review will focus on the nuances of technique, including the
need to judge muscle mass in individual patients and adjust dose
based on muscle mass, when using BoNTA to treat glabellar lines.

Considerations for Optimal Treatment of Glabellar Lines
Muscular Anatomy of the Glabellar Complex

Muscles of the gldbellar complex responsible for the forma-
tion of“frown lines linclude the corrugator supercilii, depressor
supercilii, lprocerus, and orbicularis oculi para frontalis muscles
(Figure 1).The corrugator supercilii lies below the frontalis muscle
and functions to draw the brow medially and downward, whereas
the smaller depressor supercilii is located lower than the corru-
gator muscle and functions to draw the medial brow downward.
The procerus is located between the eyebrows and also works to
depress the glabellar medial brow region. The depressor function
of the glabellar complex is opposed by the frontalis muscle. This
muscle is merged with the superior portions of the glabellar com-
plex, from which it extends upwards underneath the forehead.The
frontalis is the sole brow elevator.” Understanding of the anatomic
location and interplay between elevator and depressor muscles is
needed to guide injection technique in order to achieve a smooth,
balanced, and aesthetically pleasing outcome with BoNTA.

The facial musculature of the individual patient (Figures 2 and 3)
critically affects treatment decisions for several reasons. Gender-
based differences may influence treatment decisions, and, in
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FIGURE 1. Facial anatomy and injection sites for the glabellar
complex; the total dose is dependent upon glabellar muscle mass,
patient sex, and the desired outcome. Muscles of the glabellar
complex (procerus and corrugator supercilii [orange]) are labeled,
as are the adjacent frontalis and orbicularis oculi muscles. The most
lateral injection points (black dots) lie on an imaginary line directly
above the pupil of each eye. The bony orbital ridge and supraorbital
notch (or foramen) are noted as landmarks. Injection near the su-
praorbital notch should be avoided; injection >1 cm superior to the
bony orbital ridge is usually advisable but may be inappropriate for
an individual with very low-lying corrugator supercilii muscles.
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treatment outcomes.'? Additionally, individual variations in mus-
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FIGURE 2. Sample photographs of women with glabellar muscles
relaxed (left) and at maximum frown (right), respectively, with small
muscle mass (A, B), medium muscle mass (C, D), and large muscle
mass (E, F).

A

mass when considering BoNTA treatment for facial rejuvenation.™
Medicis Glabellar Muscle Mass Scale scoring uses a 3-point scale
(small, medium, and large muscle mass) and takes into consider
ation 4 specific features of assessment (Figures 2 and 3, and Video):

nd depression (How deep are the wrinkles

and brow dipre sion at full contraction?)

cle mass, position, frequency of use, contractlle
necessitate the adjustment of dose and it aa Ii>e S In

the optimal treatment of glabellar lines."®

Validated objective scales of glabellar muscle mass in men and
women have potential value for optimizing dosing early in the
course of BONTA treatment, minimizing the necessity of touch-
ups, and reducing the risk of adverse effects. Several scales
have been used in clinical trials to measure wrinkle severity
in the glabellar area, such as the Facial Wrinkle Scale (FWS),"
which measures wrinkle severity at maximum frown and repose
on a 4-point scale from 0 (none) to 3 (severe; validation studies
are lacking for this scale), and the Glabellar Line Severity Scale
(GLSS),?° which measures wrinkle severity at maximum frown
on a validated scale from 0 (no lines) to 3 (severe lines)."”? How-
ever, these scales do not measure muscle mass per se.

Muscle Mass Scale Validation Study
The validated Medicis Glabellar Muscle Mass Scale (MGMMS) was
developed to provide a clinically useful measure of glabellar muscle

:p I(yv much does it change from relaxation
to full contraction?)

3) Glabellar muscle size and shape (Are the glabellar muscles
bulging at the point of maximum frown?)

4) Shape and position of the brow (are the glabellar muscles
depressed or distorted at the point of maximum frown?)

A validation study was performed to evaluate the within- and
between-evaluator performance of the MGMMS. Six expe-
rienced evaluators independently examined photographs of
30 women and 30 men. The photographs displayed a frontal
view of each subject’s forehead and were assigned unique iden-
tifying numbers in no particular order. Evaluators made 2 rounds
of assessments, separated by at least 2 weeks, using the same
set of photographs on each occasion but in a different, com-
puter-randomized order during each session. The within- and
between-observer reliability of the MGMMS was demonstrat-
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FIGURE 3. Sample photographs of men with glabellar muscles relaxed
(left) and at maximum frown (right), respectively, with small muscle
mass (A, B), medium muscle mass (C, D), and large muscle mass (E, F).

ed using weighted kappa coe
women; Table 2). Altho a’'somewhat lower overall weighted
kappa coefficient was found in the evaluation of men (within-
observer, 0.719; between-observer, 0.557-0.607) compared with
women (within-observer, 0.872; between-observer, 0.625-0.718),

the results are consistent with substantial W|.amrv’e-m t
ment (ie, kappa 0.60-0.79). Despite its robust valid Q

applicability to glabellar muscle mass, the MGMMS has several
potential limitations. First, assessment ased on static 2-di-
mensional images, rather than on live Pb m aalitn¥
Additionally, a standard relationship between MGMMS results
and a proper starting BoNTA dose has not yet been established.

Dosing of BoNTA to Treat Glabellar Lines

The prescribing information for each BoNTA product specifies
a standard, fixed total dose for the glabellar complex (50 U of
abobotulinumtoxinA, 20 U of onabotulinumtoxinA, or 20 U of
incobotulinumtoxinA), but states that the location, size, and use
of muscles vary significantly among individuals.?* Some studies
have shown that variable dosing of BoNTA can facilitate more
effective treatment of glabellar lines when comparing women ver-
sus men or patients with smaller versus larger glabellar muscle
mass.'?>?' Moreover, BONTA was shown to be safe when dosage
was adjusted for small, medium, or large muscle mass (ie, 50, 60,
or 70 U in women, and 60, 70, or 80 U in men, respectively) in a
large clinical trial.’> Statements by consensus groups and experi-
enced clinicians further support individualization of BONTA dosing
for achieving optimal improvement of glabellar lines (Table 1)."®

G. Monbheit, X. Lin, D. Nelson, et al.

"Some studies have shown that variable
dosing of BONTA can facilitate more
effective treatment of glabellar lines
when comparing women versus men
or patients with smaller versus larger
glabellar muscle mass."
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Localization and Technique for Injections of BONTA
to Treat Glabellar Lines
Variation in muscle bulk, length, angle, and symmetry are particu-
Iarly common for the corrugator supercilii.?*?* Injections of BONTA
superior to the bony supraorbital ridge (Fig-
¥n and palpation clearly indicate that the belly
of the corrugator’supercilii lies at least 1 cm superior to the orbital
ridge./In individualsiwhose corrugator supercilii is less than 1 cm
SApe pl: dge, care must be taken to avoid miss-
ing the corrugator and‘injecting the lower margin of the frontalis,
which will likely result in brow ptosis. Overdosing of the glabella
can lead to excessive widening of the interbrow space, distor-
tion of brow contour, and loss of normal facial expression. Thus,
ensuring proper placement and adjusting the dose in individuals
according to muscle mass reduces the risk for adverse events as-
sociated with overdosing of smaller muscles.?*

When injecting, the following points are helpful to keep in mind:
grasp the target muscle (corrugator supercilii) and simultaneously
press the frontalis upward to avoid injecting it."”” Aim the needle
away from the eye in order to reduce the chance of injecting behind
the septum into the orbicularis oculi, thus causing upper lid ptosis
(ie, eyelid droop). Although some authorities advise injecting per
pendicular to the muscles,?? angling the needle parallel to the body
of the corrugator can improve the likelihood of injecting directly into
the belly of the muscle.To help prevent bruising, avoid visible blood
vessels while injecting and immediately apply pressure if bleeding
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TABLE 1.
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Botulinum Toxin Products Licensed in the US and Dosing Recommendations for Treating Glabellar Lines

AbobotulinumtoxinA Ipsen Biopharm 3_00 Uina Humar_1 serum Procerus , 30U to 7_0 U_ 50 U to 8_0 U_
(Dysport®) Ltd single-use albumin and Corrugator 50U over 5 injection over 5 injection
ysp ’ vial lactose supercilii sites” sites"

. . 50U or Human serum Procerus L .
IncobotulinumtoxinA Merz 100U ina o e s DT URETGr 20 U* 20 U over 5 injection sites*
(Xeomin®) Pharmaceuticals single-use gat (for men and women)

v sucrose supercilii
30Uto40U
50U or

. . Allergan . Human serum Procerus 20Uto30U over5to7
Onabotullnumt'ogmA Pharmaceuticals 1.00 L2 albtuminand Corrugator 20°0° over5to 7 injection sites,
(Botox Cosmetic®) | single-use ; n e .. -

reland vial sodium chlaride, supercilii Injection sites sometimes
more'™

TABLE 2.

Reliability of the Medicis Glabellar Muscle Mass Scale Among
6 Raters

Within-observer

agreement (round 1vs 0.872 0.719
round 2)

Between-observer

agreement (round 1) 0.7 e
Between-observer 0625 0557

agreement (round 2)

Weighted kappa coefficients for within-observer reliability were graded as
follows: 0-0.19 = poor agreement; 0.20-0.39 = fair agreement; 0.40-0.59 =
moderate agreement; 0.60-0.79 = substantial agreement; 0.80-1.0 = almost
perfect agreement.

is observed. Penetrate deeply enough through the dermis and
fat layer to reach the target muscle; thereyshould be a slight in-
crease in resistance to needle penetration atithis pointrDo not go
so deep as to hit the periosteum,’ which may be painful to the
patient and may result in headache. If this deep level is reached,
withdraw the needle slightly and inject into the muscle.

Degree of Effect

It is possible to dose the glabellar complex to the point that there
is an inability for the patient to effect any voluntary movement and
an absence of normal facial expressiveness results. It is best to
select a dose that will reduce wrinkles yet retain a degree of facial
expression. Individual patients may request varying degrees of
paresis; for example, an actor may wish to retain a greater degree
of facial expression at the expense of some visible wrinkling.

Skin of Color

Genetic differences in the pharmacokinetics of BONTA and the
effects of genetic variation in acetylcholine receptors on BoNTA
pharmacodynamics have not been investigated. However, it has
been postulated that patients with skin of color could respond

differently to BoNTA treatment than white patients owing to
genetic variations that manifest as histologic differences in the
dermal tissue.'” A pooled analysis comparing patients with skin
of color (n=363) with white patients (n=1653) who participated
in 3 abobotulinumtoxinA clinical studies found that safety, tol-
erability, effectiveness, and patient satisfaction were similar
regardless of race.?® A study of onabotulinumtoxinA in 31 black
women found' that,the maximum response rate occurred at
30 days postinjection and diminished through day 120; there
wasno:white\patient comparator population in this study.®

CONCLUSION

Achieving a desired aesthetic outcome with BoNTA therapy re-
quires a thorough understanding of facial anatomy, individual
patient assessment for correct injection placement, and objective
assessment jof.muscle mass for optimal dosing. Men generally
have a greater glabellar muscle mass than women and may
have aigreater threshold for response.Therefore, dosing require-
ments=may need to be'greater in men than in women for the
optimal treatment of«glabellar lines. In addition, large patient-
to-patient muscle variation in mass, position, frequency of use,
and contractile strength requires that dosing and injection sites
be adjusted based on clinician judgment and an understanding
of proper injection technique to achieve optimal aesthetic out-
comes while minimizing the risk for potential adverse events.

Achieving the desired aesthetic outcome when using BoNTA
for the treatment of glabellar lines is more fully optimized when
therapy is based on individualized patient assessment incorpo-
rating a thorough understanding of facial anatomy, an objective
assessment of muscle mass, and proper injection technique.
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