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Background: OnabotulinumtoxinA has been approved for multiple clinical and derma
tological indications. The toxin, produced by the bacterium Clostridium botulinum, is 
undoubtedly the most widely used cosmetic treatment for both the reduction and pro
phylaxis of wrinkles in the upper face and the reshaping of the eyebrows. However, the 
aesthetic outcomes obtained with respect to eyebrow position and shape are not always 
predictable and furthermore, untoward effects such as eyelid and brow ptosis are some
times seen.
Objective: This article suggests a novel injection technique of the upper face with 
OnabotulinumtoxinA to obtain predictable and reproducible results with respect to eyebrow 
position and shape, whilst greatly minimizing the risk of adverse effects such as brow and lid 
ptosis.
Discussion: OnabotulinumtoxinA inhibits the release of acetylcholine and results in the 
temporary paralysis of skeletal muscle. The aesthetic outcome of wrinkle reduction typically 
lasts for a period of 14–16 weeks. Although relatively safe in that the toxin does not have any 
irreversible side effects, even a temporary untoward reaction may be seriously distressing to 
the cosmetic patient.
Conclusion: The proposed injection technique, when diligently followed, ensures that the 
final eyebrow position is pleasing and symmetrical with a negligible risk of any untoward 
effects.
Keywords: botulinum toxin A, facial wrinkles, brow lift, treatment protocol

Introduction
OnabotulinumtoxinA, produced by the bacterium Clostridium botulinum inhibits 
acetylcholine release and hence has a temporary relaxing effect on skeletal 
muscles.1,2 OnabotulinumtoxinA injections for the treatment of hyperdynamic 
lines and the rebalancing of facial muscles have revolutionized cosmetic practice 
world-wide. The unparalleled interest in this procedure has brought forth advances 
in the way in which botulinum toxin can be used to rejuvenate the entire face.3 

Nonetheless, the forehead and glabella remain the most widely addressed treatment 
areas with the neuromodulator.4,5 Treatment of the brow can achieve a relaxed 
appearance and may be used to obtain a “chemical brow lift”.4,5

Countless publications have addressed treatment of the upper face with the 
neurotoxin, describing various dosages and injection points for the reduction of 
vertical glabellar and horizontal forehead lines.6–9
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In most areas of the face, levators lift or “elevate” a certain 
part of the facial anatomy and are opposed by depressors that 
lower or “depress” that same part of the facial anatomy. In the 
brow, muscle balance is maintained by the opposition of the 
only levator, the occipitofrontalis, by the depressor complex 
including the corrugator supercilii, the procerus, depressor 
supercilii and the orbicularis oculi.11 By treating one or both 
of the depressors and the levator, it is possible to reduce both 
glabellar and horizontal forehead dynamic wrinkles, to 
achieve a smooth brow. However, rebalancing of the levator 
and depressor brow muscles may result in changes in the 
position and shape of the eyebrows. Hence although the 
brow is often regarded as the easiest area of the face to treat 
with the neuromodulator, the aesthetic results with respect to 
eyebrow position and shape are not always optimal and 
reproducible.10

The popular press is abounding with the negative 
effects of over paralyzing the forehead with botulinum 
toxin, obliterating every line and resulting in a stiff and 
frozen appearance. The objective of treatment should be to 
selectively weaken one or both sets of muscles and reduce 
mimic lines whilst retaining a natural appearance. Hence 
the patient may remain wrinkle-free at rest but retain 
a certain amount of movement and expression upon ani
mation. A further goal of rebalancing the brow muscles 
with the neuromodulator is to obtain an aesthetically pleas
ing eyebrow position and shape.

This paper describes a simple injection technique to 
ensure that predictable cosmetic results are obtained each 
time, with the avoidance of complications such as brow 
and lid ptosis, as well as unnatural aesthetic outcomes 
including brow asymmetry, the mephisto sign and residual 
glabellar and forehead wrinkles.

Ideal Eyebrow Shape
Figure 1 illustrates ideal eyebrow shape in both genders. In 
women, the medial eyebrow begins at the same vertical 
plane as the lateral aspect of the ala and the inner canthus 
(A). The eyebrow ends laterally at an oblique line drawn 
from the lateral aspect of the ala through the lateral 
canthus (B). The medial and lateral aspects of the eyebrow 
lie at approximately the same horizontal level with the 
lateral aspect being higher than the medial aspect by 
10–20 degrees. The apex lies on a vertical line directly 
above the lateral limbus (C) such that the ratio of the 
medial eyebrow to the lateral eyebrow corresponds to the 
ideal ratio of phi which is 1:1.618. In men, the eyebrows 
are typically thick and bushy, almost invariably straight 
across, with minimal or no arch.12

Materials and Methods
A retrospective review of 700 patient records was per
formed for the period between January 2011 and 
June 2020. The patients had all been treated with 

Figure 1 Ideal eyebrow shapes in men and women. 
Notes: Adapted from Yalcinkaya E, Cingi C, Söken H, Ulusoy S, Muluk NB. Aesthetic analysis of the ideal eyebrow shape and position. Eur. Arch. Otorhinolaryngol. 2016; 
273(2):305–31,012).12
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OnabotulinumtoxinA during the training program of the 
Aesthetic Anti-Aging fellowship conducted by the 
American Academy of Anti-Aging Medicine (A4M, 
Dubai, UAE). The brow depressor and levator muscles 
were treated under the direct supervision of the overseas 
director of the A4M Aesthetics fellowship (author).

The injection technique outlined in Figure 2 was 
adopted each time.

Patients presented two weeks after the initial treatment 
for a follow-up consultation with the director of the train
ing program and the result of the treatment of each patient 
was documented by obtaining post-treatment standardized 
photographs (Canfield Vectra 3D Imaging System, 
Canfield Scientific, New Jersey, USA).

Furthermore, the outcomes were assessed, based upon 
subjective patient feedback and evaluation by the author 
and documented on the patient’s electronic treatment notes 
(Capsule, Tendercare, Dubai, UAE). Any patient or phy
sician dissatisfaction with the results was recorded. Safety 
outcomes of interest including brow and lid ptosis as well 
as poor aesthetic outcomes such as the development of the 
mephisto sign, eyebrow asymmetry and the presence of 
residual glabellar and horizontal forehead lines, were 
recorded.

Injection Technique
The Glabellar Complex
Is treated with 5 deep perpendicular injections of 4 units 
each in the Procerus, Depressor supercilii and Corrugator 
supercilii (Figure 2). The Procerus is identified as the 
cross-section of two lines drawn from the medial eyebrow 
on one side to the inner canthus on the contralateral side. 
The Depressor supercilii and Corrugator supercilii are 
identified by asking the patient to frown. Typically, in 
our experience, only one medial point is necessary for 
each Corrugator supercilii, since in the vast majority of 
cases, diffusion of the neurotoxin to a radius of 0.5 cm, is 
sufficient to relax this small muscle. Avoidance of the 
lateral corrugator skin insertion point, which is usually 
advocated by many, greatly reduces the risk of lid ptosis.

Forehead Injection Points
A vertical line is drawn to delineate the mid-line of the 
forehead (A) and two further vertical lines (B and C) are 
each drawn at a horizontal distance of 4.5 cm from the 
mid-line (Figure 2). This horizontal distance on either side, 
corresponds approximately to the mid-lateral eyebrow and 
ensures the equidistant placement from the midline, of the 
subsequent frontalis neurotoxin injections. Two units of 

Figure 2 Treatment protocol for eyebrow shaping with OnobotulinumtoxinA. 4 units each in Procerus, Depressor supercilii and Corrugator supercilii. 2 points of 2 units 
each on Frontalis at measured distances above peak of eyebrows. 2 or more points of 2 units each in upper third to mid-Frontalis for horizontal lines.
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the neurotoxin are then injected into the frontalis muscle 
along each of lines B and C. These injection points are 
crucial in controlling the position of the eyebrows, avoid
ing the mephisto sign and ensuring eyebrow symmetry.

Injection points at 3.5cm along lines B and C, starting 
from the uppermost hairs of the eyebrows, ensure that the 
eyebrows generally remain in their original position. This 
is standard protocol in men as the eyebrows should not be 
allowed to elevate (Figure 3).

Injections of the neurotoxin into the frontalis muscle 
higher up along lines B and C, at 4.0, 4.5 or 5cm (Figure 
2) will result in a progressively greater lifting of the eye
brows, respectively (Figure 4). In the event that, during the 
follow up consultation, the elevation of the eyebrows is 

deemed to be displeasing to the patient, it is possible to 
lower the eyebrow position. This may be achieved by 
injecting 2 point of 2 units each of the neurotoxin, along 
each of lines B and C at 0.5 or 1cm lower that the initial 
injection points.

Horizontal forehead lines are treated by injecting two 
or more points of 2 units each along the upper one-third to 
half of the forehead. This ensures a reduction in the 
wrinkles but does not compromise the position of the 
eyebrows (Figures 2 and 3).

In cases of pre-existing eyebrow asymmetry where one 
eyebrow is rather higher than the other, it is possible to 
correct the asymmetry by lifting the lower eyebrow with 
a higher injection point and treated the frontalis of the 
elevated eyebrow at a lower point, typically the difference 
being 0.5 to 1.0 cm (Figure 5).

In many cases, once the forehead and glabella are 
relaxed, compensatory horizontal lines appear on the 
forehead, just above the lateral eyebrows (Figure 6A).

It is a well-established fact that, in treating forehead 
rhytids with the neuromodulator, intramuscular injec
tions into the frontalis should be at least 2cm above 
the orbital rim to prevent brow ptosis. However, at this 
distance from the eyebrows, the neuromodulator cannot 
often address these bothersome “comma” lines just 
above the lateral eyebrows (Figure 6A). Hence, in 
such cases, several superficial intradermal papules of 
dilute neurotoxin (1.3 units/0.1mL) may be injected, 
closer to the eyebrows, within the area of these lateral 
forehead lines. In our experience, this is very effective 
in mitigating the wrinkles without compromising the 
elevation of the eyebrows (Figure 6B). It is also possi
ble to pre-empt the development of these “comma” lines 

Figure 3 Injection points of OnabotulinumtoxinA on the glabellar complex and 
frontalis to maintain original eyebrow position. 4 units each in Procerus, Depressors 
supercilii and Corrugators supercilii. 2 points of 2 units each on Frontalis at 3.5 cm 
above the peak of the eyebrows. 2 points of 2 units each in mid-Frontalis for 
horizontal forehead line.

Figure 4 Before and after OnabotulinumtoxinA for eyebrow elevation.
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at the initial neurotoxin treatment session by asking the 
patient to lift their eyebrows and observing whether or 
not they appear. In such cases, the intradermal micro
injections may be performed during the initial treatment 
session. Alternatively, these lines may be addressed 
during the follow-up session.

Results
The retrospective review of the case series of 700 
patients showed that both patients and the physician 
were satisfied with the outcome of the treatment. No 

incidences of eyelid or brow ptosis were reported by 
the patients or the physician. The only cosmetic con
cern in 126 (18%) of the patients, was the presence of 
a few residual lateral forehead lines that remained post- 
treatment. These were addressed with a few intrader
mal papules of the neuromodulator during the follow 
up consultation.

The results of representative cases, when using the 
treatment algorithm are shown in Figures 4–7. Written 
informed consent for publication of the details was 
obtained from the patient in each case.

Figure 5 Before and after OnabotulinumtoxinA treatment for the correction of eyebrow asymmetry.

Figure 6 The lateral horizontal forehead lines before (A) and after intradermal injections of dilute OnabotulinumtoxinA (B).

Figure 7 Before and after OnabotulinumtoxinA in a male patient.
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Figure 7 is representative of results in male patients. In 
this case the frontalis at B and C (Figure 2) was treated 
with the neuromodulator at 3.5 cm from the eyebrows to 
prevent the mephisto sign and unnatural eyebrow eleva
tion. The patient achieved a relaxed appearance with 
attenuation of the horizontal and vertical lines and reten
tion of his masculine eyebrow shape. The attenuation of 
the glabellar lines is clearly visible, even though each 
corrugator supercilii received only one medial dose of 4 
units of the neurotoxin and the lateral skin insertion points 
of the corrugator supercilii was totally avoided.

Figure 4 is a typical result of eyebrow elevation 
achieved in a female patient, where the frontalis was 
injected along lines B and C at 4.5 cm above the eye
brows. The patient achieved a relaxed, open-eyed look. 
The relief of upper eyelid hooding is obvious in this case.

Figure 6 exhibits a common consequence of upper face 
treatment with botulinum toxin A, namely the development of 
several “comma” lines just above the eyebrows (Figure 6A). 
The results of treatment with four intradermal papules of dilute 
neurotoxin, on each side, are seen as an attenuation of the lines 
without compromise of the eyebrow position (Figure 6B).

Discussion
Botulinum toxin A treatment is the cornerstone of minimally 
invasive facial procedures. It is a well-recognized fact that 
facial expression and in particular glabellar frown lines and 
horizontal forehead lines, have an important role in both the 
patient’s self-perception and the perception by others. 
Botulinum toxin A treatments to the brow depressor and 
levator muscles have proven to be unique in the reduction 
and prophylaxis of such wrinkles13 as well as in the reshaping 
and elevation of the eyebrows. However, due to interindivi
dual variations in anatomy, conventional treatment methods 
with botulinum toxin A often result in unpredictable outcomes 
with respect to the eyebrow shape and may also lead to side 
effects such as lid and brow ptosis.14 This retrospective case 
series of 700 patients has shown that adopting the proposed 
technique, based on standardized measurements, allowed us to 
consistently obtain positive aesthetic outcomes in terms of 
reduction of both glabellar as well as horizontal forehead 
lines whilst retaining a symmetrical and pleasing eyebrow 
shape. Moreover, in all of the cases treated, neither lid nor 
brow ptosis was observed. The absence of brow ptosis was due 
to the fact that the frontalis was not over-injected, and the 
lowest point treated on the forehead, was at 3.5cm from the 
eyebrows. Moreover, the absence of lid ptosis was probably 
due to the fact that the corrugator supercilii were only injected 

medially and that the lateral skin insertion point was avoided. 
Hence the possibility of diffusion of the toxin to the levator 
palpebrae superioris with resultant lid ptosis, was eliminated.

Conclusion
Botulinum toxin A is an invaluable tool in our arsenal of 
aesthetic treatments. It is deemed to be a relatively safe and 
simple treatment, nonetheless, cosmetic results with respect to 
eyebrow position and shape are not always optimal. 
Furthermore, the treatment carries a risk of adverse effects 
such as brow and lid ptosis.

A novel technique based on specific measurements was 
used to treat 700 patients. The retrospective review of the 
cases showed positive aesthetic outcomes with respect to 
eyebrow position and shape and more importantly, there 
were no incidences of brow or lid ptosis.

The proposed treatment protocol offers the aesthetic 
practitioner a means of consistently ensuring optimal cos
metic treatment outcomes with a very low risk of compli
cations. Finally, diligent documentation of the protocol 
adopted for each individual patient, allows for reproduci
ble results upon subsequent treatments.

Research is ongoing to obtain a validated treatment 
algorithm.
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