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Abstract

Purpose of Review To review contemporary considerations regarding upper facial esthetics and modern brow lifting tech-
niques, including their selection criteria and efficacy.

Recent Findings Mitek suture anchor and K-wire fixation were found to be viable endoscopic fixation techniques with vari-
ous advantages over other methods. There has been a significant focus on developing minimally invasive lateral brow lifts.
These often vary in degrees of lift and durability, with techniques such as browpexy/transblepharoplasty lifts having ques-
tionable efficacy, to subcutaneous temporal and combination lifts which appear to produce reliable results with maximum
accessibility due to minimal anesthesia requirements. Botulinum toxin injection remains the gold standard for brow lifting
when compared to other non-surgical techniques, such as thread lifts and skin tightening.

Summary The overall trend regarding recent upper facial esthetics often focuses on maximizing the accessibility of lat-
eral temporal brow lifts. As such, several techniques and variations have been recently developed which are less invasive
and easier to perform. While some variations, such as subcutaneous temporal lifts, appear to be flexible and effective
techniques, others have questions regarding their efficacy and durability. Selection will often depend on patient/surgeon’s
preference and the degree of brow ptosis. These decisions can also continually evolve with changing esthetic standards.
This review should help surgeons in their decision-making when choosing a particular treatment for upper facial esthetic
patients.
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Introduction These changes, compounded effects of gravitational and

facial muscle forces, cause upper facial aging and a fatigued

The upper face undergoes many changes over time—the brow
becomes ptotic, with resultant redundancy of the glabella
and subsequent deepening and lengthening of facial rhytids.
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appearance [1]. Removal of these signs is the goal of facial
plastic surgeons. Available techniques include a wide range
of surgical and non-surgical therapies, some of which are
well-established while others are novel. Brow lifting in par-
ticular has become a common rejuvenation procedure used
to elevate the brows and remove rhytids, thereby providing a
more youthful appearance. However, even within the realm of
brow lifts, there are several techniques available, each with its
specific drawbacks and benefits and without a clear consensus
of a particular technique’s superiority [2]. Furthermore, with
emerging technologies and anatomical understanding comes a
continuous search for a less invasive, more efficient treatment
of the aging face. These forces yield continuous innovations
and adjustments in current practice. This study will review
the current techniques used in the management of upper facial
esthetics, relative indications, and specific considerations.
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Methods

A review of the current literature was performed using
MEDLINE and PubMed databases employing combina-
tions of terms including one of the following: “brow,”
“eyebrow,” “forehead,” or “periorbital,” and one of the
following: “lift,” “lifting,” or “rejuvenation.” Focus was
given to articles published since 2015, specifically with
regard to modern brow lifting techniques, and a summary
of key findings is presented.

Anatomical Considerations

A patient’s specific pattern of rhytids is caused by correlating
facial muscle actions on particular skin lines, which weaken
and thin over time. Knize [3] describes how specific muscle
actions contribute to the aging of the upper face. Transverse
heads of the corrugator supercilii muscle move the eyebrow
medially and produce vertical glabellar lines. In conjunc-
tion with the lateral orbicularis oculi muscle, they cause lat-
eral eyebrow ptosis, which leads to lateral eyelid hooding.
In addition, the superficial temporal fascia slides inferiorly
over the deep temporal fascia over time, particularly laterally
where it is furthest from support via the zone of adhesion and
orbital ligament. This drift pulls down the lateral brow skin
and eyebrow, which lacks concomitant frontalis muscle support
or any elevator lateral to it [4]. Medial eyebrow depressors—
oblique head of the corrugator and depressor supercilii
muscles and the medial orbicularis oculi muscle—produce
oblique glabellar skin lines, while the procerus muscle pro-
duces transverse dorsal skin lines, and action of the frontalis
muscle creates transverse forehead skin lines.

Other contributors of the aging face include volume loss
of the brow fat pad and orbital bone, causing brow ptosis,
and ablation of the three-dimensional contours associated
with youth [4]. Tight fascial attachments, including the
zone of adhesion and orbital ligament, may require release
and resuspension to treat specific areas of brow ptosis.
Drolet et al. [5] describe the necessity of fully releasing
the orbital ligament laterally but only limited release of
the medial ligament, with particular care of the medial
retaining ligaments, in order to avoid a “surprised” look.
Such analysis helps target specific mechanisms causing an
aged face, provides target areas for appropriate treatment,
and should be kept in mind when considering a particular
technique for patients.

The structures at risk during dissection, depending on
the brow-lifting technique, are also described [3]. The
supraorbital nerve trunk comes across the supraorbital rim,
where it is at risk particularly in endoscopic cases. The
deep division, found in the subgaleal plane, is generally

transected during the coronal incision and is at risk during
subgaleal dissection as it leaves the periosteum to enter the
plane at the superior edge of the galeal fat pad. A study by
Agarwal et al. [6] details the course of the frontal branch
of the facial nerve, beginning within the fibrofatty tissue
over the zygomatic arch to its destination in the superficial
temporal fascia 1 to 1.5 cm lateral to the canthus. It is
crucial to note its relation to the orbicularis-temporal liga-
ment, formed by fusion of superficial and deep temporal
plane. The main trunk runs parallel to this, either within
the ligament or inferior to it, while branches run in the
superficial temporal plane [3]. For endoscopic techniques,
in particular, it is important to navigate the sentinel vein,
as damage to it can inhibit visualization as well as cause
ecchymosis, and it is a valuable reference point for locali-
zation of the frontal branch inferior to it [5, 7].

Current Surgical Techniques

Brow lifting has undergone significant evolution since the
initial inception, and several traditional techniques have
been developed and disseminated variably by both facial
and oculoplastic surgeons [8—10]. These include the direct
brow lift, midforehead brow lift, coronal brow lifts, and the
endoscopic brow lift, as well as modifications for the tail of
brow elevation. Direct brow lift offers significant advantages
including predictable results, control over the brow shape,
can correct asymmetries, and can be done with local anes-
thesia. However, this technique is limited in the medial brow
elevation and fails to treat glabellar pathology. The mid-
forehead brow lift allows for good brow elevation utilizing
an existing scar or deep rhytid. The open forehead lift can
elevate the brows in a near-symmetric fashion but requires
more dissection and careful hairline planning. While the
coronal lift elevates the brow and hairline together as one
unit, the trichophytic lift elevates the brow while maintain-
ing the hairline (forehead reduction). These lifts do carry
higher risks of scalp anesthesia and require more dissection
by the surgeon. The endoscopic forehead lift allows subpe-
riosteal elevation of the brow and hairline utilizing specific
endoscopic equipment. Also, the glabellar musculature can
be addressed by myectomy. Similar to the coronal brow lift,
the brow and hairline are elevated together. While the rate of
postoperative scalp anesthesia is believed to be lower than
the open approaches, this is controversial.

Endoscopic Fixation Methods
When performing an endoscopic brow lift, the surgeon is

faced with selecting between a range of fixation methods—
suture, cortical bone tunnels, implantable plates, etc.—with
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inadequate data of superiority other than the disadvantages
of fibrin glue and absorbable suture [11-14].

Absorbable implant fixation, such as the Endotine
(MicroAire, Charlottesville, Virginia) multi-point plate, has
often been cited as being advantageous due to not requiring
later removal, intraoperative speed, and ease of use [15-17].
However, it also carries significant disadvantages, as it can be
limited to patients with thicker scalps, is expensive, can have an
inadequate lift, and has a significant incidence of residual palpa-
bility requiring removal [15, 18-20]. Adetayo et al. [21] studied
82 patients using the alternative Mitek Microfix QuickAnchor
(DePuy Synthes, Raynham, MA) resorbable suture anchor,
used in various surgical applications, and found satisfactory
durability without instances of palpability or alopecia. The
Mitek system was also found to be more cost-effective than
the Endotine implant due to the latter’s specialized equipment.
This presents an option which is similar in principle to cortical
bone tunnel suturing but is easier to use, although the cost-
effectiveness and durability against all other options warrant
further study.

A recent study by Chasan et al. [22] describes satisfac-
tory outcomes using K-wire fixation in 284 patients over a
20-year period. The K-wire gives flexibility in placement
along small endoscopic incisions, is low profile compared
to screws, and did not result in any alopecia or palpability.
This technique combines the durability and minimal palpa-
bility and dependability of bone tunnels with the ease and
speed of a screw technique [23, 24]. The authors observed
improved fixation duration, particularly in lateral elevation,
compared to prior studies [14, 25]. These findings make the
K-wire technique an interesting option in endoscopic brow
lifts that is inexpensive, readily available, and easy to use.

Lateral Brow Lift

As discussed, the temporal brow is prone to descent due to
several factors including increased tissue laxity, continued
volume loss particularly at the lateral orbit, and the relatively-
unopposed action of the lateral orbicularis oculi [3, 4], while
many patients may present for upper blepharoplasty with
pseudoexcess of upper eyelid skin due to the ptotic lateral
brow [8, 26]. An overly arched lateral brow which was previ-
ously described as “Mephisto sign,” a complication during
botulinum toxin treatment, has become increasingly in line
with modern beauty [27]. Several surgical and non-surgical
techniques have been described for addressing this lateral lift.

Browpexy
Trans-blepharoplasty brow suspension, or browpexy, is
a well-described technique that can be useful in both the

aging patient and the facial paralysis patient. The technique
involves a temporal dissection down to the deep layer of the
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superficial temporal fascia. Then, a small upper lip incision
is made deep to the orbicularis oculi. A passer needle is
then used to dissect a small tunnel through the subperiosteal
plane and into the lateral upper lid incision. The suture is
then passed through the deep layer of the lateral brow and
fixated back to the superficial layer of the deep temporal
fascia. This technique is limited by the need for initial over-
correction due to the subsequent stretching of the temporalis
fascia and loss of lift.

Similar procedures involving more extensive dissection of
the deep layer of the superficial temporal fascia and release
of the lateral orbital septum have grown in popularity par-
ticularly when combined with upper blepharoplasty. This
procedure can be performed with the assistance of endo-
scopic equipment [5, 44] depending on surgeon preference
[5, 28]. This procedure can be combined with temporal skin
excision as well as lysis of the corrugator musculature as
described by Turin et al. [29] The study noted resolution
of hooding in all 150 patients, and while almost all (93%)
were done with conscious sedation, only 35% of these were
in-office procedures. The lateral brow lift can be combined
with a small direct brow excision [20].

An internal browpexy can also be performed by perform-
ing a transblepharoplasty approach to the lateral frontal
bone. There, an absorbable fixation device such as endotine
can be placed to allow for subperiosteal fixation of the brow.

While these techniques have demonstrated good short-
term results, the longevity of these lateral brow lift tech-
niques is still unknown as many studies lack long-term
follow-up. [28, 30, 31]

Subcutaneous Lateral Brow Lift

Another minimally invasive option for temporal brow lift-
ing is the subcutaneous brow lift, in which subcutane-
ous dissection is performed via temporal incision to the
upper brow edges and redundant skin excised, typically
under local anesthesia. A recent study by Savetsky and
Matarasso presents the largest cohort using this technique
[32e¢]. While this particular study lacks objective meas-
ures and follow-up standards, the authors note the overall
high satisfactory rates and a lack of complications, which
coincides with the findings of their literature review. In
fact, an earlier study by Miller et al. describes the transi-
tion to the subcutaneous brow lift due to previous rates of
numbness and difficulty in raising the galea [33]. Upon
its adoption, he noted improved rhytid removal, hairline
position, wound healing, and lower rates of numbness, as
well as a consistent 5 — 7 mm of lift—although he noted a
possible limitation in the vector of pull [34]. Adjustments
include expanding dissection to elevate and reposition
the malar fat pad, as well as concurrent blepharoplasty
with disruption of the lateral orbicularis oculi to obliterate
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crow’s feet [35]. More recently, Mahmood et al. describe
extending dissection to the lateral canthus for increased
lift and greater flexibility in vector of pull [36]. In their
response to comments advocating a subcutaneous “redis-
tribution” of skin via a blepharoplasty incision rather than
skin excision, they note their successfully maintained lift
[37]. Furthermore, they note the difficulty in attaining and
maintaining adequate brow elevation without skin exci-
sion, particularly in women [38]. These concerns are valid
given the previous discussion regarding internal brow-
pexy, and as such, a trans-blepharoplasty approach may
be limited to males, who do not require as much elevation,
with a potential indication in those with poor hairlines.
Throughout the current literature, subcutaneous temporal
lifting represents a simple, minimally invasive, and low-
risk method to produce a predictable lateral temporal lift,
which has a wide patient range and accessibility due to its
performance as an in-office procedure [38]. Further study
comparing these techniques and their effects on esthetic
optimization secondary to factors such as vector control
would be welcome.

Lateral Brow Lift—Combination Temporal
and Trans-Blepharoplasty Lift

Turin et al. recently described a unique combination lift also
directed at correcting lateral orbital hooding [29]. The tech-
nique begins with an upper blepharoplasty incision, through
which dissection is carried deep to the orbicularis oculi and
the corrugators are divided. Next, a temporal incision is used
to access the forehead and superior temporal septum. Dissec-
tion is performed between the superficial and deep temporal
fascia below the superior temporal septum, and in a subperi-
osteal plane above it. These pockets are then joined by releas-
ing the septum, and the periorbital ligaments are released.
Then, through the lateral portion of the blepharoplasty inci-
sion, a subperiosteal dissection is performed. These combine
to release the galea, which is fixed with suture, while cres-
cents of temporal skin are removed. The study noted resolu-
tion of hooding in all 150 patients, and while almost all (93%)
were done with conscious sedation, only 35% of these were
in-office procedures. This is an interesting technique which
should provide great brow mobility and has the potential to
correct some medial ptosis/rhytids in addition to the noted
temporal lift. The cost of this more extensive sub-periosteal
dissection appears to include the addition of increased anes-
thesia, limiting its accessibility when compared to the sub-
cutaneous technique. It would be interesting to elucidate the
degree of medial ptosis and rhytid correction, as well as lift
durability, to determine if the expense is worthwhile. Regard-
less, this technique would seem to provide a more reliable lift
than previously discussed internal browpexy techniques due

to extensive brow release and skin excision, and presents an
interesting option particularly for patients who also require
blepharoplasty.

Non-surgical Techniques

The goal of non-surgical techniques is to achieve a similar
result without scars and minimal downtime. While many of
these results can be quite pleasing, many are not durable. As
such, several techniques have been utilized including botuli-
num toxin and skin tightening.

Botulinum toxin injection is the most common method
utilized for the correction of the aging brow worldwide. The
toxin causes a temporary paresis or paralysis of muscles by
affecting the neuronal input to musculature [39]. For the upper
face, injection into the corrugator supercilii and procerus
muscle can decrease the glabellar dynamic rhytidosis and by
weakening the brow depressor action, leads to slight brow
elevation. Lateral brow lift can be achieved by causing paresis
to the depressing portion of the orbicularis oculi.® Botulinum
toxin is more effective at lateral brow elevation than medial
brow elevation as demonstrated by Ahn et al. who noted an
average medial brow elevation of 1 mm compared to 4.8 mm
of the lateral brow when using botulinum toxin [40].

Skin tightening and resurfacing can also be used to
achieve a small degree of brow lift by contracting forehead
tissues. Microneedle radiofrequency and microfocused ultra-
sound (MFU) are two techniques that have been described
[41]. While these techniques improve skin texture and thick-
ness, the actual degree of durable lift is quite variable. These
techniques offer a minimally invasive improvement with
minimal downtime, although the microfocused ultrasound
tends to be more painful for patients.

Barbed suture lift, also known as thread lift, is another
non-surgical technique that has gained greater popularity in
recent years. By using a barbed suture, usually in a subcu-
taneous plane, the lateral brow can be elevated. The longev-
ity of the treatment is dependent on the degree of fibrosis
produced during the degradation of this suture [42, 43, 44].
However, a recent systematic review found a lack of evi-
dence to support the techniques’ durability or efficacy [45].
Meanwhile, others have noted the technique’s significant rate
of complications for minimal benefit [46, 47¢]. This tech-
nique has many limitations including the unsightly appear-
ance of bunching in the lateral suprabrow/anterior temporal
region. As such, this technique tends to be more popular by
non-cosmetic surgeons.

Modern Esthetic Considerations
As mentioned, recent upper facial esthetic literature has

often focused on minimally invasive temporal lifting. One
reason for this trend is the wide range of patients who could

@ Springer



446

Current Otorhinolaryngology Reports (2021) 9:442-447

benefit from such procedures, including younger patients.
However, while these techniques are based on achieving
ideal brow position, there had been a lack of studies regard-
ing ideal modern brow esthetics. As such, there is no con-
sensus on the ideal vector of pull used to position the brow
arch, and these vary between surgeons without definition of
the factors which would determine whether a brow should
be pulled along a vector from ala to the pupil, the lateral can-
thus, the lateral limbus, [45] etc.[5, 22, 48] A recent study
determined the Westmore model to be inaccurate with regard
to modern esthetic ideals and seeks to provide an updated
model [49¢]. However, this study and others rely on sub-
jective interpretations of unreliable landmarks, such as the
hairline, without objective measures, and so are not ideal.
The ideal brow position seems to change over time, and as
such, there will never be a single treatment for the aging
brow. Instead, various surgical and non-surgical techniques
will be vital for achieving consistent beautiful outcomes.
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