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Forehead rejuvenation is a constantly changing 
field. Surgical techniques evolve with develop-
ing technologies. The newer minimally inva-

sive techniques aim to reduce the morbidity of the 
procedure by decreasing the size of the incision, 
reducing postoperative numbness, and minimizing 
the risk for alopecia. Unlike the ever-changing sur-
gical techniques, the characteristics of an aestheti-
cally pleasing forehead have remained constant. A 
youthful forehead should be smooth and without 
lines. The length is harmonious with the rest of the 
face: the distance from the hairline to the eyebrows 
is approximately one-third of the total length of the 
face. In most individuals, the upper border of the 
eyebrow should be greater than 2.5 cm above the 
mid-pupil level on straight gaze. The medial eye-
brow is caudal to the lateral eyebrow. The contour of 
the forehead on profile should be smooth and with-
out bossing or depression. The youthful glabella is 
slightly projected and flattens with senescence.1,2

Detailed analysis of the forehead preopera-
tively is critical to the choice of surgical techniques 
and the final outcome. For example, a patient 

with an elongated forehead may benefit from a 
pretrichial incision.3 Wrinkles secondary to fron-
talis muscle activation to compensate for eyelid 
ptosis warrant a different treatment plan than 
wrinkles created by hyperactive frontalis muscles 
underneath a thinning skin or wrinkles caused by 
overactive corrugator supercilii and/or depressor 
supercilii muscles. While assessing the eyebrow 
position, steps should be taken to deactivate the 
frontalis muscle to accurately determine the eye-
brow and eyelid position. Eyebrow repositioning is 
essential in forehead rejuvenation. Multiple stud-
ies have described the ideal brow position. In indi-
viduals with a full upper eyelid, the distance from 
the upper border of the brow to the mid pupil on 
straight gaze should be at least 2.5 cm.1 This dis-
tance may not appear optimal on someone who 
has a hollow upper eyelid or a prominent globe. 
The medial end of the ideal female brow should 
be caudal to the lateral brow.4 The medial eyebrow 
should be in line with the lateral ala. The highest 
portion of the eyebrow arch should lie over the lat-
eral limbus, and the lateral eyebrow should fall in a 
line connecting the lateral canthus and the lateral 
ala.5 In most instances, the eyebrow arches above 
the supraorbital rim in women. In men, the brow 
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Summary: Forehead rejuvenation has an essential role in overall facial re-
juvenation. Despite the evolution of rejuvenation techniques, principles of 
forehead rejuvenation remain the same. Circumspect facial analysis provides 
a crucial foundation in selecting the appropriate surgical technique and in 
optimizing the final aesthetic outcome. Today, myriad surgical options exist 
to address the senescent forehead. For example, the procedure can be per-
formed through open, coronal, pretrichial, limited, or endoscopic incisions. 
The goal of this review article is to provide a simple and systemic approach 
to forehead rejuvenation. Common components of an aging forehead are re-
viewed. For each problem, a reappraisal of indications and efficacy of avail-
able surgical options is suggested. Of note, elevation of eyebrows on patients 
who have eyelid ptosis, proptosis, or deep tarsal crease should be avoided or 
carried out conservatively. It should often be performed in conjunction with 
ptosis correction and fat injection to the hollowed upper eyelid. On men with 
a receding hairline, the corrugator supercilii muscles are removed through the 
transpalpebral  approach and the temple is lifted through two radial incisions 
and endoscopic dissection. (Plast. Reconstr. Surg. 134: 426, 2014.)
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ideally is at the level of the supraorbital rim and the 
arch is flatter.6,7 Multiple archetypes on the ideal 
eyebrow position and shape have been proposed. 
Current trends in eyebrow shape favor a more lat-
eral brow apex. Younger patients were shown to 
prefer a more lateral brow apex. Older patients, in 
contrast, preferred a more medial apex.4 Despite 
the debate in the literature regarding the “best” 
brow position and shape, Hamamoto et al. have 
shown that no single brow design stands out as 
the best in optimizing overall facial attractiveness. 
Each archetype can be used effectively in achieving 
a superior brow position.8 Although trends in brow 
shape change, few will argue that the lateral brow 
should be higher than the medial brow, because 
lateral brow ptosis is a hallmark of forehead aging.

It is absolutely essential to include animated 
views of the forehead in preoperative and post-
operative assessment of forehead rejuvenation 
patients. Although the forehead may appear per-
fect in repose, animation may disclose a variety of 
flaws ranging from minor to major deformities. 
Our team has not published a forehead rejuvena-
tion report without preoperative and postopera-
tive animated views for decades, and we hope that 
the other authors can follow this principle and 
that this can become an accepted standard.

The goal of this article is to review the role and 
efficacy of various surgical techniques in address-
ing common problems seen in an aging forehead. 
Although nonsurgical techniques such as lasers 
and injection of botulinum toxin and fillers are 
important in forehead rejuvenation, they will not 
be discussed in this article.

PROBLEM 1: FOREHEAD LENGTH 
DISHARMONY

The ideal length of the forehead—hairline 
to the eyebrows—is approximately one-third of 

the total length of the face, and it usually mea-
sures approximately 6 cm.2 The forehead may 
be elongated secondary to congenital, aging, or 
iatrogenic causes such as previous coronal inci-
sions or endoscopic foreheadplasty with central 
fixation. The degree of elongation can be classi-
fied as minimal (<5 mm of excess), mild to moder-
ate (5 to 10 mm of excess), or severe (>10 mm of 
excess). For patients with minimal or no forehead 
elongation, endoscopic access to the forehead is 
preferred in our practice. For patients with mild 
to moderate elongation, a pretrichial incision and 
subsequent subcutaneous or subgaleal dissection 
and skin excision is ideal. Our group demon-
strated the effectiveness of this procedure in two 
separate studies9,10 (Fig. 1). In 1998, 172 patients 
who underwent forehead rejuvenation with a pre-
trichial incision were reviewed. Average follow-up 
was 6.56 years. All patients were satisfied with the 
result. Complications included temporary hair 
loss in one patient and delayed wound healing 
in three patients requiring scar revision.11 Two 
hundred ninety-seven patients who underwent 
forehead rejuvenation from 1998 to 2007 with 
a pretrichial incision were also reviewed. Aver-
age follow-up was 1 to 8 years. All patients were 
satisfied with the result. Complications included 
delayed wound healing in six patients.3

For a severely elongated forehead (>10 mm of 
excess), a posterior scalp advancement flap is rec-
ommended. The senior author (B.G.) described 
a technique where the forehead is shortened by 
advancing the posterior scalp and lowering the 
hairline.3 A curvilinear pretrichial incision is 
made and the scalp is undermined to the occipital 
region. Scoring of the galea is performed and the 
scalp is repositioned anteriorly. Depending on the 
advancement necessary, the galeal fascia of the 
scalp flap is secured to the cranial bone in a more 
anterior position using 3-0 polydioxanone sutures 

Fig. 1. A patient before (left) and 7 years after (right) a subcutaneous forehead lift with a pretrichial incision.
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in one to three rows. The non–hair-bearing skin 
is then trimmed for a tension-free repair3 (Fig. 2). 
In 20 patients who underwent scalp advance-
ment using this method, our group observed 
three cases of alopecia and one case of delayed 
wound healing.11 The incidence of alopecia can 
be reduced or completely eliminated by avoiding 
the injection of solutions containing 1:100,000 
epinephrine in the hair-bearing scalp. Signifi-
cant advancement on current or previous heavy 
smokers should be avoided. Marten reviewed 27 
patients who underwent the forehead shortening 
and scalp advancement procedure without fixa-
tion and in whom a high degree of patient satis-
faction was achieved. Complications included one 
patient with seroma formation, one patient with 
scalp paresthesias, and one patient with delayed 
wound healing. We prefer fixation of the anteri-
orly advanced scalp flap because of concern for 
potential posterior migration of the scalp. Over 
time, this may result in unintended lifting of the 
central eyebrows.12 Ramirez et al. reviewed 29 
patients who underwent trichophytic incision and 
posterior scalp advancement, with follow-up rang-
ing from 1 month to 8 years. All patients reported 
high satisfaction rates with the procedure. Average 

advancement of the anterior hairline was 2.1 cm. 
Complications included two patients with hair loss 
and one patient with delayed wound healing.13

Not only is it important to consider fore-
head length in selecting the type of rejuvenation 
approach, it is also critical to understand the effects 
of the surgical approach on the hairline. Our group 
reviewed the long-term effect of the type of incision 
on the hairline in 31 patients (17 endoscopic and 
14 open with pretrichial incision). The pretrichial 
incision was found to result in a statistically signifi-
cant stability of the hairline position over time (up 
to 8 years) without any hairline recession compared 
with the endoscopic and control groups. In contrast, 
the endoscopic and control groups demonstrated 
naturally anticipated hairline recession.14 This study 
suggests that pretrichial incision has the capability 
to cease the expected or excessive hair loss.

PROBLEM 2: FOREHEAD CONTOUR. 
GLABELLA FLATTENING AND 

FOREHEAD VOLUME LOSS AND 
FRONTAL BOSSING

Forehead skin and subcutaneous tissues 
undergo significant atrophy with time. This 

Fig. 2. A patient before (above, left) and 1 year after (above, right) a posterior scalp advancement !ap for forehead shortening. The 
same patient is shown before (below, left) and 1 year after surgery (below, right) on animation.
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contributes to the development of glabellar flat-
tening and even depression and formation of 
wrinkles. On profile, the female glabella area 
should be slightly convex in an ideal forehead. 
Loss of subcutaneous tissue often levels or reverses 
this convexity. Lipofilling, used either alone or in 
conjunction with a forehead lift, improves the out-
come of forehead rejuvenation. Fat not only is a 
natural filler but has also been shown in an animal 
model to stimulate neosynthesis of collagen and 
increase the thickness of the overlying skin.15,16 Fat 
can be grafted macroscopically with or without 
the dermis, or through microinjection.17 The gla-
bella is unique in that when the corrugator super-
cilii muscles are intact, fat graft take is suboptimal. 
However, if the underlying muscle has been deac-
tivated either surgically or chemically, higher 
retention rates of grafted fat are achieved. Over-
correction is then not necessary.18 Isik and Sahin 
reviewed forehead contour restoration through 
lipofilling in nine patients. Follow-up time was 1 to 
2 years. All patients were satisfied with the results 
and showed good retention of the fat grafts and 
better overlying skin quality. No complications 
were noted, with the exception of one patient who 
required repeated lipofilling.19 Our experience 
has been similar (Fig. 3). In all of our patients 
who undergo endoscopic resection of corrugator 
supercilii and depressor supercilii for either fore-
head rejuvenation or migraine I surgery (frontal 
migraine headaches), fat without dermis was har-
vested from above the zygomatic arch and deep 
to the temporal fascia endoscopically.20 The fat 
was then placed in the glabella region to replace 
the muscle. When a transpalpebral approach was 
used, redundant nasal compartment fat pad was 
used to replace the removed glabellar muscles. 
Otherwise, fat injection using conventional lipo-
transfer technique will provide the same pleasing 
outcome. Autologous fat grafting is a safe and 

effective procedure in volume restoration, with 
minimal morbidity. Rare complications include 
overfilling and underfilling.21

Similar to forehead contour flattening, fron-
tal bossing results in an equally unattractive, 
harsh, and stern forehead appearance. In female 
patients, frontal bossing masculinizes the facial 
skeleton.22 Frontal bossing can result from a 
variety of causes. However, hyperaeration of the 
frontal sinus is commonly seen in this patient pop-
ulation. For those with adequate anterior frontal 
sinus bone thickness and mild to moderate boss-
ing, an endoscopic approach to shaving down the 
frontal bone is safe and effective. This procedure 
can be performed in conjunction with endoscopic 
brow lift or as an isolated procedure.23

PROBLEM 3: FOREHEAD RHYTIDES
The formation of forehead rhytides is an inte-

gral part of aging but is not expected on every 
individual. Understanding the cause of forehead 
rhytide formation allows for appropriate treat-
ment plan selection.

Overactive Frontalis Muscle and Eyelid Ptosis
Eyelid ptosis is commonly seen in patients with 

prominent horizontal forehead rhytides. Patients 
subconsciously recruit the frontalis muscle to aid 
eyelid opening by raising the eyebrows. To pre-
vent this compensation, the examiner may ask the 
patient to close his or her eyes tightly and open 
them slowly just enough to view the examiner’s 
face. This maneuver deactivates the frontalis and 
unmasks potential eyelid ptosis. Lifting the fore-
head without recognizing and informing the 
patient of the preoperative eyelid ptosis or pro-
ptosis may have displeasing consequences because 
lifting the forehead will exaggerate the visibility of 
the deepened supratarsal crease caused by eyelid 

Fig. 3. A patient before (left) and 2 years after (right) lipo"lling of the forehead.
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ptosis and preexisting proptosis. The horizontal 
lines caused by overactive frontalis musculature 
can be softened by thinning the frontalis muscle 
from the deep surface of the forehead flap during 
open or endoscopic forehead lift. It can also be 
cauterized during a subcutaneous forehead lift.24,25

Overactive Corrugator Supercilii and/or 
Depressor Supercilii Muscles

Contraction of the horizontal head of the cor-
rugator supercilii muscle produces vertical wrin-
kles, and contraction of the depressor supercilii 
muscles and cephalic fiber of the corrugator super-
cilii create oblique wrinkles in the glabella. Alter-
natively, the glabellar complex can be removed 
completely. Resection of the corrugator supercilii 
and depressor supercilii muscles can be performed 
through a coronal, open pretrichial, endoscopic, 
or transpalpebral approach. There is debate in the 
literature regarding which is the best technique. 
Walden et al. compared the transpalpebral, endo-
scopic, and coronal approached to resecting the 
corrugator supercilii, depressor supercilii, medial 
orbicularis, and procerus muscles on 24 sides of 
12 cadavers. The group found no significant dif-
ference in muscle resection between the coronal 
approach and the endoscopic approach. How-
ever, in the transpalpebral corrugator supercilii 
resection group, failure to remove up to one-third 
of the transverse head of the corrugator supercilii 
muscle occurred.26 A similar study was performed 
by Afif et al. on 20 sides of 10 fresh cadavers. The 
group resected the corrugator supercilii muscle 
through an endoscopic approach on one side of 
the face and through a transpalpebral approach 
on the other side. Complete exposure of the area 
through a coronal incision and muscle weights 
were used to evaluate for completeness of the 
resection. The authors found the endoscopic 
and the transpalpebral techniques to be similar 
in efficacy in removing the corrugator supercilii 
muscle.27 There are no comparisons of clinical 
outcomes in forehead aesthetics after endoscopic 
versus transpalpebral corrugator supercilii muscle 
removal. Although forehead aesthetics was not the 
endpoint of the study, our group did look at the 
reduction of migraine headaches in patients who 
have frontal migraine headaches. A critical por-
tion of migraine site I (frontal headaches) surgery 
is the removal of the corrugator supercilii mus-
culature. Among the 253 patients, 62 underwent 
transpalpebral corrugator supercilii resection and 
191 underwent endoscopic corrugator supercilii 
resection. The endoscopic group had a signifi-
cantly higher success rate (89 percent) compared 

with the transpalpebral group (79 percent). We 
agree with Afif et al. that, although it is techni-
cally feasible to completely remove the corrugator 
supercilii through the transpalpebral approach, 
the endoscope does provide better visibility and 
magnification. Therefore, we believe the endo-
scopic approach is slightly more efficacious in 
completely removing the glabella musculature.28

Of note, complete removal of corrugator 
supercilii muscles can lead to lateralization of the 
medial aspect of the eyebrow. This effect, how-
ever, is mild and almost invariably a favorable 
one because an overactive corrugator supercilii 
muscle pulls the eyebrows too medially and often 
overcrowds the glabellar area.

Forehead Rhytides
Deep rhytides are best addressed through 

a subcutaneous forehead lift.9 Dissection is car-
ried out in the plane between the subcutaneous 
tissue and the frontalis muscle. This plane allows 
for release of the fibrous bands that contribute to 
the formation of the deep rhytides. In the central 
forehead, this plane is continued until the most 
caudal horizontal forehead wrinkle is released. 
The dissection is then extended deep to the fron-
talis medially to expose the glabellar musculature 
for resection.3 In the lateral forehead, the subcu-
taneous plane of dissection should continue down 
to the lateral eyebrow. The deep vertical lines can 
also be treated by undermining on each side of 
the depressions and adding an autologous fat or 
superficial musculoaponeurotic system tissue to 
rejuvenate this area.24,29 In patients with signifi-
cant thinning of the forehead skin, injection of 
fat within the dermis followed by the subcutane-
ous lift may produce the best outcome, but this 
is seldom indicated. Potential complications asso-
ciated with this approach include alopecia, fore-
head anesthesia, scar visibility, and skin necrosis. 
To minimize these complications, the skin flap 
should be made as thick as possible. This method 
should be avoided or used with extreme caution 
in smokers or previous smokers.

PROBLEM 4: EYEBROW PTOSIS
To correct eyebrow ptosis effectively, the fore-

head flap needs to be fully mobilized by releasing 
(1) the dense adhesions of the galea and the peri-
osteum medial to the superior temporal fusion 
line and (2) the orbicularis retaining ligaments/
arcus marginalis along the superior and lateral 
orbital rim. The mobilized flap can then be trans-
posed and fixed to its new position. The release of 
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attachments is much more powerful in reposition-
ing the eyebrows than forehead flap fixation.

Exaggerated cephalic repositioning of the 
brow should be avoided by all means because 
this change is more harmful to forehead aesthet-
ics than having some eyebrow ptosis. The entire 
brow can be moved cephalically in an exaggerated 
fashion without a deleterious effect on forehead 
aesthetics, provided that the balance between the 
medial and lateral brow is maintained. It is the 
exaggerated elevation of the lateral or the medial 
eyebrow that disturbs the forehead’s attractive-
ness. In this regard, excessive medial brow eleva-
tion negatively impacts forehead harmony more 
so than excessive lateral brow elevation. Medial 
brow elevation can be minimized by preserving 
the ligamentous and periosteal attachments to 
the glabella area. We routinely maintain at least 
2 cm of attachment of the periosteum to the gla-
bella in the central forehead.30,31 A major trap 
for the novice surgeon is patients who have pro-
ptosis or those with a deep supratarsal crease as 
a result of eyelid ptosis or naturally exaggerated 
crease. Elevation of the eyebrows on this group of 
patients will unmask these unfavorable features. 
On these patients, elevation of the eyebrows has 

to be performed very conservatively. Fat injection 
to the upper eyelid alone or to both upper and 
lower eyelids should be strongly considered at 
the time of the forehead lift to avoid exacerbat-
ing the already prominent eyes. Complications to 
periorbital fat grafting include contour abnormal-
ity. The fat should be deposited in a deep plane, 
and any contour abnormality from the fat deposi-
tion should be corrected at the time of surgery. 
Although rare, blindness has been reported as a 
result of periorbital fat grafting.32

The ptotic brow can be repositioned through 
open, endoscopic, and limited incision tech-
niques. Multiple studies demonstrate the longev-
ity of brow position after endoscopic brow lift. 
On average, the endoscopic subperiosteal brow 
lift elevates the brow by 3.5 to 7 mm. Jones and Lo 
evaluated 31 patients after subperiosteal endo-
scopic brow lift with cortical bone tunnel fixa-
tion (vertical pull above the lateral limbus). The 
brow was found to be elevated by 3.5 to 4.7 mm 
at seven measured points at 5.4 years of follow-
up. The study also demonstrated that global 
aesthetic scores improved for 64 percent of the 
patients 5.4 years after brow lift.33 Troilius found 
similar results in 30 patients after subperiosteal 

Fig. 4. A patient before (above, left) and 2 years after (above, right) an endoscopic forehead lift. The same patient is shown before 
(below, left) and 2 years after surgery (below, right) on animation.
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endoscopic brow lift with at least 1-year follow-
up. Average brow elevation was 6.7 mm.34 Jones 
and Grover followed 220 endoscopic brow-lift 
patients with cortical tunnel fixation with suture 
for 9.4 months and found an average brow eleva-
tion (mid pupil to brow) of 6 mm.35 Our group 
followed 48 endoscopic brow-lift patients for 1 
year. Average elevation was 3.8 mm at the mid 
pupil and 4.4 mm at the lateral brow36 (Fig. 4). 
Iblher et al. reviewed 56 endoscopic forehead 
lift patients with cortical bone fixation followed 
for up to 5 years. An average of 10 to 15 percent 
elevation across the whole brow was achieved and 
maintained.37

 The key to successful and efficient endoscopic 
dissection is finding the optimal plane. This is 
subperiosteal medially and immediately superfi-
cial to the deep temporal fascia laterally. All of the 
fat superficial to the deep temporal fascia should 
be elevated with the lateral flap, leaving no fat 
attached to the deep temporal fascia.38 This plane 
of dissection ensures safety of the frontal branch 
of the facial nerve and easy access to the arcus mar-
ginalis and the zygomaticotemporal branch of the 
trigeminal nerve when the operation is intended 
to treat temporal (site II) migraine headaches.

Limited Incision Procedures
A variety of limited incision techniques with or 

without corrugator supercilii resection through a 
transpalpebral approach have been introduced by 
Knize and others.39 The temple portion of the proce-
dure is carried out through an incision of 2 to 4 cm 
under direct vision or blindly. The glabella muscles 
are removed through the eyelid incision. Although 
the limited incision technique has the advantages 
of speed and simplicity, the removal of the muscles 
cannot always be as thorough and the risk of com-
plications is slightly higher because of the blind 
portion of the surgery.26 Tabatabai and Spinelli 
compared 100 endoscopic brow-lift patients to 93 
limited incision nonendoscopic brow-lift patients. 
The two groups had similar brow elevation of 4 mm, 
matching patient satisfaction and complication 
rates. The nonendoscopic group did have shorter 
operative time. However, animated views were not 
used for outcomes assessment, and in our view, this 
makes the conclusions less reliable.40 We prefer the 
conventional endoscopic dissection. It is safe, rapid, 
and thorough after the surgeon becomes familiar 
with the technique. We use a version of this limited 
technique on men whereby the endoscopic lateral 
dissection is completed through two 15-mm radial 

Fig. 5. A patient before (above, left) and 1 year after (above, right) transpalpebral corrugator supercilii resection. The 
same patient is shown before (below, left) and 1 year after surgery (below, right) on animation.
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incisions in the temples and the corrugator super-
cilii muscle group is removed through a transpalpe-
bral approach (Fig. 5).

Fixation of the Forehead Flap
The mobilized and elevated forehead flap can 

be secured through sutures, cortical bone tunnels, 
and a variety of fixation devices such as Endotine 
(Coapt Systems, Inc., Palo Alto, Calif.) or fibrin 
glue. Jones and Grover compared fibrin glue fixa-
tion after subperiosteal endoscopic foreheadplasty 
in 104 patients to 220 patients who had cortical 
bone tunnel fixation with polydioxanone suture. 
Followed for up to 6 years, the cortical fixation 
group was found to maintain significantly more 
brow elevation compared with the fibrin glue 
cohort (mid pupil to brow, 3.79 mm).35 In contrast, 
there is debate regarding whether fixation is nec-
essary at all. One study reviewed 20 patients who 
underwent subperiosteal endoscopic brow lift with 
no fixation. At 1-year follow-up, the brow elevation 
was maintained at 3.9 mm (mid pupil to brow). 
The author concluded that for brow elevations of 

less than 4 mm, scalp fixation is not necessary.41 
Fixation methods are not as critical to mainte-
nance of brow position as wide periosteal dissec-
tion and mobilizing the forehead flap from the 
underlying periorbital retaining ligaments. Remov-
ing the glabella muscle group changes the vectors 
of pull on the eyebrows. The unopposed frontalis 
naturally elevates the eyebrow.42 The only fixation 
performed by our group is a single-point fixation 
attaching the superficial temporal fascia to the 
deep temporal fascia on the majority of patients. 
Reviewing 48 patients who underwent this proce-
dure, the brow remained elevated (3.8 to 4.4 mm) 
at 1-year follow-up in a study that our team con-
ducted.36 On patients with significant asymmetry 
who do not respond to differential release of the 
attachments alone intraoperatively, we may use a 
second bone tunnel for fixation through the inter-
mediate incision. No central fixation is ever used.

CONCLUSIONS
Techniques in forehead rejuvenation evolve 

constantly; however, the principles for achieving 

Fig. 6. Treatment algorithm for a senescent forehead.
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an aesthetically pleasing forehead remain the 
same. Thorough facial analysis is essential for 
selecting the appropriate technique. Our algo-
rithm for forehead rejuvenation is shown in 
Figure 6. Endoscopic forehead rejuvenation is 
effective for patients with normal forehead length 
or with minimal forehead elongation. It allows for 
more complete removal of the glabella muscula-
ture and ensures the longevity of brow elevation. 
Limited incision nonendoscopic forehead lift may 
offer comparable results to endoscopic rejuvena-
tion in some experienced hands. The open or 
pretrichial forehead incision is a powerful tool 
for adjusting forehead length and hairline posi-
tion. Adequate ligament release and complete 
glabella muscle resection are more critical for 
maintenance of brow position than brow fixation 
techniques. Patients with proptosis and a deep 
supratarsal crease may require additional care. 
Lastly, fat grafting or injection is an invaluable 
companion to forehead rejuvenation.

Bahman Guyuron, M.D.
Department of Plastic Surgery

Case Western Reserve University
29017 Cedar Road

Cleveland (Lyndhurst), Ohio 44124
bahman.guyuron@gmail.com

PATIENT CONSENT
Patients provided written consent for the use of their 

images.

REFERENCES
 1. Gunter JP, Antrobus SD. Aesthetic analysis of the eyebrows. 

Plast Reconstr Surg. 1997;99:1808–1816.
 2. Powell N, Humphreys B. Proportions of the Aesthetic Face. New 

York: Thieme-Stratton; 1984.
 3. Guyuron B, Behmand RA, Green R. Shortening of the long 

forehead. Plast Reconstr Surg. 1999;103:218–223.
 4. Sclafani AP, Jung M. Desired position, shape, and dynamic 

range of the normal adult eyebrow. Arch Facial Plast Surg. 
2010;12:123–127.

 5. Roth JM, Metzinger SE. Quantifying the arch position of the 
female eyebrow. Arch Facial Plast Surg. 2003;5:235–239.

 6. Tolleth H. Concepts for the plastic surgeon from art and 
sculpture. Clin Plast Surg. 1987;14:585–598.

 7. Ellenbogen R. Transcoronal eyebrow lift with concomitant 
upper blepharoplasty. Plast Reconstr Surg. 1983;71:490–499.

 8. Hamamoto AA, Liu TW, Wong BJ. Identifying ideal brow 
vector position: Empirical analysis of three brow archetypes. 
Facial Plast Surg. 2013;29:76–82.

 9. Guyuron B, Davies B. Subcutaneous anterior hairline fore-
head rhytidectomy. Aesthetic Plast Surg. 1988;12:77–83.

 10. Guyuron B. Modified temple incision for facial rhytidec-
tomy. Ann Plast Surg. 1988;21:439–443.

 11. Guyuron B, Rowe DJ. How to make a long forehead more 
aesthetic. Aesthet Surg J. 2008;28:46–50.

 12. Marten TJ. Hairline lowering during foreheadplasty. Plast 
Reconstr Surg. 1999;103:224–236.

 13. Ramirez AL, Ende KH, Kabaker SS. Correction of the high 
female hairline. Arch Facial Plast Surg. 2009;11:84–90.

 14. Guyuron B, Gatherwright, J, Totonchi A, Ahmadian R, 
Farajipour N. Cessation of hairline recession following open 
forehead rejuvenation. Plast Reconstr Surg. 2014;133:1e–6e.

 15. Mojallal A, Lequeux C, Shipkov C, et al. Improvement of 
skin quality after fat grafting: Clinical observation and an 
animal study. Plast Reconstr Surg. 2009;124:765–774.

 16. Covarrubias P, Cardenas-Camarena L, Guerrerosantos J, et al.  
Evaluation of the histologic changes in the fat-grafted facial 
skin: Clinical trial. Aesthetic Plast Surg. 2013;37:778–783.

 17. Little JW. Applications of the classic dermal fat graft in pri-
mary and secondary facial rejuvenation. Plast Reconstr Surg. 
2002;109:788–804.

 18. Bucky LP, Kanchwala SK. The role of autologous fat and 
alternative fillers in the aging face. Plast Reconstr Surg. 
2007;120(Suppl):89S–97S.

 19. Isik S, Sahin I. Contour restoration of the forehead by 
lipofilling: Our experience. Aesthetic Plast Surg. 2012;36: 
761–766.

 20. Guyuron B, Rose K. Harvesting fat from the infratemporal 
fossa. Plast Reconstr Surg. 2004;114:245–249.

 21. Paik JS, Cho WK, Park GS, Yang SW. Eyelid-associated com-
plications after autogenous fat injection for cosmetic fore-
head augmentation. BMC Ophthalmol. 2013;13:32.

 22. Ousterhout DK. Dr. Paul Tessier and facial skeletal masculin-
ization. Ann Plast Surg. 2011;67:S10–S15.

 23. Guyuron B, Lee M, Larson K, Amirlak B. Endoscopic 
correction of frontal bossing. Plast Reconstr Surg. 
2013;131:388e–393e.

 24. Connell BF, Lambros VS, Neurohr GH. The forehead lift: 
Techniques to avoid complications and produce optimal 
results. Aesthetic Plast Surg. 1989;13:217–237.

 25. Connell BF. Eyebrow, face, and neck lifts for males. Clin Plast 
Surg. 1978;5:15–28.

 26. Walden JL, Brown CC, Klapper AJ, Chia CT, Aston SJ. An 
anatomical comparison of transpalpebral, endoscopic, and 
coronal approaches to demonstrate exposure and extent 
of brow depressor muscle resection. Plast Reconstr Surg. 
2005;116:1479–1487; discussion 1488–1489.

 27. Afifi AM, Alghoul M, Zor F, Kusuma S, Zins JE. Comparison 
of the transpalpebral and endoscopic approaches in resec-
tion of the corrugator supercilii muscle. Aesthet Surg J. 
2012;32:151–156.

 28. Liu MT, Chim H, Guyuron B. Outcome comparison of 
endoscopic and transpalpebral decompression for treat-
ment of frontal migraine headaches. Plast Reconstr Surg. 
2012;129:1113–1119.

 29. Klatsky S, Bernard RW, Connell BF, Daniel RK. The difficult 
forehead. Aesthet Surg J. 2004;24:146–154.

 30. Sullivan PK, Salomon JA, Woo AS, Freeman MB. The impor-
tance of the retaining ligamentous attachments of the 
forehead for selective eyebrow reshaping and forehead reju-
venation. Plast Reconstr Surg. 2006;117:95–104.

 31. Marten TJ. Closed, nonendoscopic, small-incision forehead 
lift. Clin Plast Surg. 2008;35:363–378; discussion 361.

 32. Danesh-Meyer HV, Savino PJ, Sergott RC. Case reports 
and small case series: Ocular and cerebral ischemia fol-
lowing facial injection of autologous fat. Arch Ophthalmol. 
2001;119:777–778.

 33. Jones BM, Lo SJ. The impact of endoscopic brow lift on eye-
brow morphology, aesthetics, and longevity: Objective and 
subjective measurements over a 5-year period. Plast Reconstr 
Surg. 2013;132:226e–238e.

mailto:bahman.guyuron@gmail.com


435

 34. Troilius C. A comparison between subgaleal and subperios-
teal brow lifts. Plast Reconstr Surg. 1999;104:1079–1090; dis-
cussion 1091–1092.

 35. Jones BM, Grover R. Endoscopic brow lift: A personal review 
of 538 patients and comparison of fixation techniques. Plast 
Reconstr Surg. 2004;113:1242–1250; discussion 1251–1252.

 36. Guyuron B, Kopal C, Michelow BJ. Stability after endoscopic 
forehead surgery using single-point fascia fixation. Plast 
Reconstr Surg. 2005;116:1988–1994.

 37. Iblher N, Manegold S, Porzelius C, Stark GB. Morphometric 
long-term evaluation and comparison of brow position and 
shape after endoscopic forehead lift and transpalpebral 
browpexy. Plast Reconstr Surg. 2012;130:830e–840e.

 38. Guyuron B, Michelow BJ. Refinements in endo-
scopic  forehead rejuvenation. Plast Reconstr Surg. 
1997;100:154–160.

 39. Knize DM. Limited-incision forehead lift for eyebrow eleva-
tion to enhance upper blepharoplasty. Plast Reconstr Surg. 
1996;97:1334–1342.

 40. Tabatabai N, Spinelli HM. Limited incision nonendoscopic 
brow lift. Plast Reconstr Surg. 2007;119:1563–1570.

 41. Troilius C. Subperiosteal brow lifts without fixation. Plast 
Reconstr Surg. 2004;114:1595–1603; discussion 1604–1605.

 42. Stuzin JM, Baker TJ, Baker TM. Anchor subperiosteal fore-
head lift: From open to endoscopic. Plast Reconstr Surg. 
2001;107:872–873.

FILLER-066

Evidence-Based Medicine: Questions and Answers
Q: Will PRS still review, accept, and publish papers with lower levels of
evidence?

A: Yes, PRS welcomes manuscripts of all Level of Evidence grades and
manuscripts that are not amenable to LOE grading. The LOE grade
should be seen dispassionately as a number, a quantitative indicator of the
level of evidence in an article. Papers with lower LOE grades (IV and V)
are not “worse” than papers with higher LOE grades (I–III); they simply
have data of a different level.

It makes sense that randomized, controlled, blinded, multicenter trials
with hundreds or thousands of patients and years of follow-up would
have a higher level of evidence than a single author’s experience in a
clinical series. However, given the demands of such studies, it also
makes sense that there would be few randomized controlled trials but
many single-author series or expert opinions. Such series and expert
opinions do have value. PRS welcomes the submission of such papers and will
continue to publish them.
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