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An overview of surgical techniques and non-surgical treatments
in lifting the eyebrow including current treatments available
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Abstract

The eyebrow is a complex structure of the human face, which has both functional (communication) and aesthetic aspects and
contributes to a persons’ individual appearance. Ptosis of the eyebrow is a common condition, especially among the elderly
and smokers. Facial appearance is disrupted by eyebrow ptosis, and in many cases, correction and treatment are needed. No
specific type of browlift has been shown to be superior to another, and since there is a wide variation in treatment preference
between patients, it requires an individual approach to each specific patient. This review provides an overview of the history
of the browlift, non-surgical treatment and current surgical techniques available.

Level of evidence: Not ratable.
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Introduction

A common issue among the elderly is ptosis of the forehead
or eyebrows. The muscles moving the eyebrows communi-
cate a variety of emotions and gestures, which can be quickly
identified. Properly aligned eyebrows with a mouth that is
allowed to smile communicate an alert and rested state, lat-
eral incline eyebrows transmit sadness, medial incline eye-
brows transmit anger, drawn-up eyebrows convey surprise
and low standing eyebrows convey exhaustion [1, 2].

The corrugator supercilii, depressor supercilii, orbicularis
oculi and procerus muscles (brow depressor) and frontalis
muscle (brow elevator) affect the position of the eyebrow
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[3]. Branches of the facial nerve supply the motor innerva-
tion. The frontal, superior part of the orbicularis oculi, the
transverse head of the corrugator supercilii and the superior
part of the procerus muscles are innervated by the temporal
facial branch.

Complaints commonly associated with brow ptosis are
a tired and heavy feeling of the eyes, resulting in a limited
field of vision, increased tearing and difficulty reading or
watching television and may transmit unintended gestures
that can be misunderstood. In addition, constant stimulation
of the scalp and forehead muscles can cause discomfort,
headaches, rhytids and eyestrain [4]. Due to the low brow
position, the skin of the upper eyelid is brought down and
may be falsely interpreted as blepharochalasis [5, 6]. In these
cases, an upper blepharoplasty might increase complaints if
a browlift is performed in a later tempus, as there might not
have been excess upper eyelid skin in the first place, result-
ing in an older, more tired or even angry appearance [5-9].

Many browlift techniques have been validated, but there
is no gold standard treatment that is applicable to every
individual needs. To recognise the patient’s characteristics
and matching them to the technique best suited allow for
maximal functional and aesthetic effect. Techniques range
from only lifting (part of) the eyebrow to a full forehead lift
[5, 10-19]. More traditional techniques (crescent skin exci-
sion) leave prominent scars cranial to the eyebrow [16-21].
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Open techniques, such as the foreheadplasty or pretrichial
procedures, take approximately the same amount of time as
the endoscopic approaches and have the capacity to adapt to
various wrinkles, creases and/or forehead hairline considera-
tions [5]. The transpalpebral approach and the transblepharo-
plasty technique resect the corrugator muscles and divide the
procerus muscle with several temporal incisions to elevate
the lateral eyebrow [22, 23].

It is clear that patients wish an improvement in brow posi-
tion, which provides a long-lasting and natural appearance.
The visibility of the scars and also practical issues, such as
the use of anaesthetic, procedure time (surgery and anaes-
thesia) and costs of the procedure influence the eventual
decision.

The goal of this review is to give a clear overview of the
development of eyebrow lifting techniques over time. This
includes surgical and non-surgical methods. We searched
the literature to provide an extensive summary of the most
relevant techniques.

Review methodology

Despite the fact that this article is not a systematic review,
a comprehensive search of the literature was undertaken.
Cochrane Library, Medline and PubMed were searched
until November 2020 using the terms ‘eye brow’, ‘brow
lift’, “plastic surgery’, ‘cosmetic’ and ‘history’. The search
was limited to English, Dutch and German language papers.
Initial searches revealed > 4000 abstracts that were screened
and approximately 60 papers were found eligible for this
review. It has to be taken into account that despite the exten-
sive literature search and the clinical and surgical expertise
of the authors, not all techniques are covered.

History of the eyebrow lift

For almost a century, the (surgical) elevation of the brow is
part of the aesthetic improvement of the aging process of the
face [24]. The results of this procedure have improved over
time and for the last decades, the endoscopic approach is in
an upcoming fashion.

The first described browlift dates from 1919 where Passot
used elliptical excisions to uplift the brows and to remove
crow’s feet [24, 25]. In 1926, Hunt used the coronal incisions
in the hairline and anterior to this point [24, 25]. Contrary to
the coronal incisions, the parietal ones were not effective in
removing rhytids [24]. Consecutive approaches were fore-
head lifting, several forms of undermining of the forehead
and the implementation of grafts [24]. The classical coronal
browlift was first described in 1933 by Claoué, who found
that releasing the temporal ligaments at the lines of fusion
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would free up the arcus marginalis, permitting a greater
degree of tissue mobilisation, a more thorough rejuvenation
of the eyebrow/forehead complex and increasing the preci-
sion of excess skin removal [24].

The technique by Fomon in 1939 is an adaptation of the
technique by Passot, by also undermining the forehead skin
off the underlying frontalis muscle, next to the elliptical skin
removal just cranial of the eyebrow with or without ablation
of the corrugator muscles allows for a smoother forehead
[24].

In the 1950s, the understanding was that long-lasting
results could only be achieved by modification of the fron-
talis muscle. In earlier techniques, the frontal branch of the
facial nerve was transected to increase longevity, causing
profound side effects [24].

In the modern coronal browlift by Viiias in 1965, a long
incision from ear to ear is made, down to the periosteum
where the forehead skin is completely undermined in the
subgaleal plane, allowing easy dissection of the entire fore-
head and superior orbital regions where the temporal fusion
lines and arcus maginalis are released, exposing the entire
frontalis muscle and the insertions of the corrugator mus-
cles. After scoring or resection of part of these muscles, the
overlying skin can be redraped and fixated to the frontalis
muscles; and after the excess cranial skin is removed, the
incision can be closed [24, 26].

The approach by Regnault in 1972 dissected the subgaleal
layer of the forehead to the eyebrows and the upper margin
of the crow’s feet with galeal relaxing incisions for improved
traction. In addition, a subcutaneous face-lift dissection was
performed to preserve the neurovascular bridge in the tem-
poral area [24, 27].

Kaye modified the Vinas procedure in 1977 by elevating
the forehead flap deep to the galea and resecting segments
of the corrugator supercilia muscles as well as a strip of
frontalis and fascia. This method preserved the facial nerve
and avoided the accompanying side effects [24, 28].

Pitanguy’s blocking technique (1970s) consists of the fol-
lowing: (1) blocking the facial flaps with stiches, so there are
no alterations in anatomical positions after the procedure;
(2) an open approach with wide exposure of the forehead
flap; and (3) weakening of the muscles by making incisions
in the aponeurosis. Although being common practice, this
technique gave many side effects such as a sensation of tight-
ness in the forehead, too highly positioned eyebrows, pain,
bruising and swelling and numbness located at the incision
[24].

In 1994, the first endoscopic browlift approach was
described by Vasconez [11-13, 15, 29-39]. Due to the
advantages (less scaring, less numbness posterior to the scar
and less alopecia), the technique is relatively popular. The
frequency of the endoscopic lift has recently decreased in
practice, despite the relatively high satisfaction rate (70%)
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[40]. This is most likely due to high instrumental costs,
operation time and the requirement of an operating theatre,
which makes the procedure impossible to be performed on
an outpatient basis. Both endoscopic and open browlift pro-
cedures describe decreased forehead sensation after surgery
[41].

Indications for brow lifting

The most important indications for brow lifting according
to Matarasso and Terino [8] are as follows: eyebrow ptosis,
forehead rhytids, frown muscle imbalance, upper eyelid aes-
thetics, lateral temporal laxity (temporal hooding) and an
abnormal (angry/sad) expression.

According to Westmore, who described the ideal eye-
brows for women, the eyebrow needs to begin superiorly to
the lateral nasal ala and forms a gentle arch laterally, peaking
at the lateral limbus above the orbital rim, descending to end
on a line drawn from the lateral nasal ala through the lateral
canthus where the lateral and medial aspect of the eyebrow
should be at the same height, although this might differ in
women with a different facial configuration [1, 2, 42]. The
anatomical position of the eyebrows in men is on or just
above the superior orbital rim, and they are less positioned in
an arch with less pretarsal skin in comparison to women [5].
There is a range of surgical and conservative procedures to
ease symptoms associated with brow ptosis. A brow lift has
the possibility to elevate the eyebrow between 0 and 7 mm
[10, 12]. This is depicted in Fig. 1.

The paralysed eyebrow

The golden standard in the treatment of the paralysed eye-
brow should be dynamic reanimation, but this is not possible
for all patients. Especially for patients with a short life span,
several comorbidities, elderly or other contraindications for
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Fig.1 The ideal eyebrow position in men (left) and women (right)
corresponding to the underlying muscles

dynamic reconstructions, static corrections could be a good
alternative. A static correction could improve resting sym-
metry and function [43]. There should be paid further aware-
ness to corneal exposure and lagophthalmos [44, 45].

Techniques used mostly in facial paralysis patients
include all options described above, with or without fine-
tuning procedures such as chemodenervation using Botu-
linum toxin to inhibit muscle contraction in synkinesis
patients or contralateral chemodenervation of the frontalis
muscle or corrugator complex [44, 45]. The direct browlift is
mostly used in patients afflicted with facial palsy, since these
patients often require substantial brow elevation and would
be more likely to accept the scar [46]. However, advance-
ments are being made in facial paralysis patients with endo-
scopic procedures [47].

Non-surgical methods

The most common way to treat brow-ptosis is the surgical
approach, but there are also some non-surgical techniques
[8]. The benefits of the non-surgical methods are that the
treating physician needs less experience and a correction is
easier done compared to surgery [8, 9]. The downside is that
the results are almost always temporary [8, 9].

One of the treatments could be an injection with Botuli-
num toxin A. A botulinum toxin A (BTX-A) injection in the
glabellar and crow’s feet area will affect the brow depressors
(orbital orbicularis oculi, procerus, corrugators and depres-
sor supercilii) and this will usually lead to a lateral brow
lift. The effect will vanish in three to six months [8]. The
effect on the central brow is just 1 mm and the effect on the
lateral brow is 4.8 mm on average [8]. There could be seen
some side effects accompanying BTX-A injections among
others erythema and oedema, muscle weakness, pain and
asymmetry [8]. BTX-A has also been used in other browlift
procedures and no long-term difference was noted between
patients who had received it versus those who did not [42].

Besides the BTX-A injections, there is also the method
that uses soft tissue fillers [8]. Fillers are often used when
BTX-A fails to elevate the eyebrow enough [8]. Besides the
eyebrow lift, fillers also could enhance volume and contour
of the eyebrows [8]. The base for the fillers is most often
hyaluronic acid. The fillers with high stiffness and high vis-
cosity could lead to a long-lasting effect on the brow lift,
especially if they are implanted pre-periosteal [8, 9]. Over-
correction of the eyebrow could occur, and this will look
like a very high-profile eyebrow or it could lead to oedema
[8]. Due to the fact that fillers are foreign bodies, there could
be granulomas and/or migration of the filler. Besides that,
there is also a higher chance of infection, biofilm reaction,
necrosis of the surrounding skin and the most important
complication is blindness. The blindness will occur from

@ Springer



European Journal of Plastic Surgery

retrograde injection into the ocular arterial system [49]. This
is the reason why patients with one functioning eye are a
contraindication for this procedure.

Surgical methods
Current techniques

Browlifts are an evident component of the (facial) plastic
surgery practice. The most common approaches are rela-
tively clear and could be done by resecting excess skin or
suspending the frontalis muscles. An overview is presented
in Table 1 and Fig. 2.

Endoscopic browlift

The endoscopic approach utilises multiple (three to six)
minor incisions and allows elevation of the eyebrow with-
out the removal of excess skin and this results also in a high
degree of browlift (approximately 10 mm), but there is still
a lot of variation. In the procedure, the temporal line is
released to fully mobilise the brow and forehead. It is para-
mount to avoid injury to the temporal branch of the facial
nerve, which is done by staying immediately superficial to
the deep temporal fascia (DTF) in the dissection anterior to
the tragus in the temple region; another landmark is the sen-
tinel vein, along the lateral margin of the forehead [3]. Also,
the supraorbital and the supratrochlear nerves need to be
avoided to protect scalp and brow sensation. Furthermore, to
fully mobilise the brow, the arcus marginalis should be com-
pletely released [3]. The outcomes are mostly comparable
to the coronal browlift [50]. Benefits are that every aspect
of the eyebrow could be raised, revolving around the used
incision sites. Some of the detrimental effects are obscuring
of vision, sightly cosmesis and tarsorrhaphy, which could be
avoided by using Botulinum toxin A injections [51]. Other
adverse effects include the use of general anaesthetics, high
cost of instruments and longer operation time [3].

Mid-forehead browlift

The mid-forehead indirect browlift incision is made in an
existing deep rhytid and dissects superficially to the fron-
talis and preorbital muscles to the level of the supraorbital
rim with a suspension of the inferior skin flap to the periost
of the superior incision margin to lift the brow providing
a more cosmetically pleasing scare although it may heal
unpredictable and is not recommended in younger patients
with a high chance of supratrochlear and supraorbital nerve
paraesthesia [3].
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Transblepharoplasty browlift

The hidden scar is the main asset of the transblepharo-
plasty technique. The scar is hidden in the traditional
blepharoplasty incision, which is optimal in patients where
a concurrent upper blepharoplasty is performed. This
technique has a relatively minor browlift elevation effect
(2-3 mm), could be performed under local anaesthesia, and
due to supraorbital and supratrochlear nerve dissection,
forehead paraesthesia could occur [3]. Paul et al. [25] pre-
sented an altered variant of the transblepharoplasty fore-
head lift where the corrugator muscle is transected and is
subperiosteally advanced to the temporal scalp behind the
hairline where another incision is made and the frontalis
is suspended using a periosteal elevator to allow for more
elevation of the forehead altogether than the transblepha-
roplasty browlift alone.

Direct browlift

The direct brow lift is performed under local anaesthesia
and the skin along the superior margin of the eyebrow
is excised. This technique is preferred for patients with
sufficient brow hairs. The benefit is that the brow could
be readjusted exactly without alteration to hair or rhytid
lines. Due to the fact that only the skin is dissected, the
main problem is the durability which is less than in peri-
osteal suspension techniques; besides that, a grand vis-
ible scar remains along the upper margin of the eyebrow,
and also paraesthesia and numbness are common practice
(27.5-60%) [3, 52].

(Pre)trichial browlift

The (pre)trichial approach is performed under general
anaesthesia and the skin is directly dissected anterior to
or localised at the anterior hairline. This could be used to
lower the frontal hairline to compress the forehead. The
dissection is tunnelled under the subgaleal or subcutane-
ous plan to the supraorbital rim, located at the position
where the forehead skin flap is draped back over the initial
incision line lifting the eyebrow. This approach leaves a
very visible scar, so it is often considerable to wear the
hair in a fashion to cover the scar. [5].

Coronal browlift

The gold standard is the coronal browlift technique. There
is an ear-to-ear curvilinear incision giving complete expo-
sure where a myotomy or myectomy of corrugator, pro-
cerus, depressor supercilii and frontalis muscles can be
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Fig.2 Overview of browlift incision lines, right (in the picture)
shows the ptotic eyebrow, left shows the corrected position of the
eyebrow. (1, coronal incision; 2, endoscopic incision; 3, (pre-)trichial
incision; 4, mid-forehead incision; 5, transblepharoplasty approach; 6,
direct browlift incision)

performed to address brow ptosis and forehead rhytids.
The significant and often occurring disadvantages are par-
aesthesia, scar formation and alopecia. [5, 7, 11].

Other techniques

Since it is impossible to give a totally complete depiction of
all (often individual) types of browlift, this article is limited
to the aforementioned techniques. Of those techniques, two
techniques are specifically used in particular occasions:

Lateral temporal subcutaneous browlift In this type of

browlift that is particularly used in lateral brow ptosis, the
incisions are placed either in or at the hair-bearing scalp
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(approximately 3.5 cm lateral to the midline); an elliptical
excision of excess skin is performed according to the pre-
ferred correction of the brow. This is followed by blunt dis-
section of the underlying frontalis muscle to the upper edge
of the brow and the wound is closed in layers. This technique
is mostly effective in the improvement of lateral brow ptosis
and provides acceptable scars with no notation of neural
complications [48, 53].

Power browlift Especially useful in patients with facial-
paralysis-associated brow ptosis, this technique is performed
in an outpatient setting through a 2 cm scalp incision on
the affected side, with dissection carrying down through
the subcutaneous tissue where a subperiosteal pocket is cre-
ated. There a titanium miniplate is placed and through three
2 mm stab incisions evenly spaced within the hair-bearing
eyebrow, two silk ties are placed and adjusted to the tita-
nium plate, creating a “U” shape, adequately correcting the
brow height. The significant advantage of this technique is
that it is easy to perform under local anaesthesia with no
risk of visible superciliary scar or postoperative forehead
hypesthesia [54].

Complications of browlift techniques

Complications of any type of browlift are uncommon.
Most patients will only experience some swelling and
ecchymosis [4]. Literature about postoperative compli-
cations in brow surgery is sparse. However, a systematic
review by Byun et al. [55] compared eighty-two studies
using all-open and endoscopic browlift procedures and
their associations with a variety of complications. Unac-
ceptable scarring was found in 3.6% for endoscopic pro-
cedures and 2.1% for open procedures. Paraesthesia was
found in 5.4% for open and 3.6% for endoscopic tech-
niques. Other frequently seen browlift complications are
asymmetry (0-9%), alopecia (3.0-8.5%), motor branch
injury (0.0-6.4%) and skin necrosis (1.8% only after open
browlift). The endoscopic procedure reports paraesthesia/
dysesthesia (6.2%), asymmetry (3.6%), alopecia (3.0%),
lagophthalmos (2.7%) and repeat surgery (2.4%) [55].
Comparisons between studies should be made with care,
due to limitations adherent to case series. True complica-
tion rates need to be evaluated among various brow-lifting
techniques [55].

Recurrence
Recurrences are often seen in several browlift procedures,

with a ptosis recurrence or repeat surgery ranging from 0.3%
in open browlifts versus 2.4% in endoscopic browlifts [56].
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Conclusion

The eyebrow is a complex anatomical structure of the
human face and has communicative and aesthetic elements
that all contribute to a person’s individual appearance.
Ptosis of the eyebrow is a common condition, especially
among the elderly. Low eyebrow position results in unfa-
vourable functional and aesthetic characteristics and often
requires correction. No specific type of browlift has been
shown to be superior to another technique, since there
is a wide variation in anatomy and preferences between
patients, requiring an individual approach for each specific
patient.
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